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ABSTRACT

In the field of education, the prominence of information and communication technology (ICT)
tools in supporting learning and teaching has been steadily increasing. To effectively imple-
ment digital education, it is essential to foster teachers’ digital skills, especially in terms of tool
utilisation and content development. The period of school closures during the pandemic and
the subsequent transition to online education underscored the importance of participants’
digital preparedness. Online education posed many challenges for teachers, students and
parents. After overcoming the initial technical obstacles, the methodological renewal of
education emerged as a key issue. In the summer of 2022, our team conducted an online
questionnaire survey involving 292 educators from nine European countries. Our research
aimed to investigate online education during the COVID-19 period, encompaassing its positive
and negative aspects, methodological considerations and the impact of online education on
traditional classroom education. The research findings show that respondents consider the
improvement of participants’ digital skills to be the most positive aspect of online education.
However, they also highlight that this form of teaching provides limited opportunities
to motivate learners and is less effective than face-to-face education. The outcome of this
research hold practical implications, particularly in teacher training and in-service teacher
training. It draws attention to the specifics of digital/online education and the possibilities of
developing digital skills.
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1  INTRODUCTION

In today’s public and higher education, the prominence of digital education,
as well as learning and teaching supported by information and communication
technology (ICT) tools, has become increasingly evident [1-3]. For the effective
implementation of digital education, in addition to appropriate IT tools, a para-
digm shift in pedagogical methodology is essential [4], which also requires the
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development of teachers’ digital skills [5, 6], primarily in terms of effectively utilising
tools and content development [7].

The Digital Competence Framework (European Digital Competence Framework
for Citizens, DigComp) defines five primary areas of digital competence:

e Information and data management (Collecting, using and storing information);
e Communication and cooperation (Digital, internet-based communication);

e (reating digital content (Creating digital content);

e Problem-solving (Problem-solving, practical application);

e Security (ICT security) [7, 8].

It is necessary for future teachers to familiarise themselves with the possibilities
of digital education during their training. However, according to the TALIS 2018 [9]
survey, this aspiration is not fully realized: The proportion of teachers whose train-
ing included the use of ICT tools for educational purposes in Bulgaria is 57.6%, in
Cyprus 62.7%, in Hungary 51.4%, in Malta 70.4%, in Italy 52.2%, in Portugal 46.9%,
and in Spain 38%. Based on the research results, the use of ICT tools for educational
purposes has been significantly more emphasized in teacher training in recent years
than before, so recently graduated teachers are more confident in using digital tools
than more experienced teachers.

According to the findings of the Hungarian research [10], 72.3% of the teachers
surveyed reported using digital devices on a daily basis, both in their personal
life and in their work. Still, the respondents only had general user knowledge
(N=7185). 80% of the respondents expressed the need for further development of
their digital competencies. Specifically, they anticipated the enrichment of edu-
cational content, the simplification of school administration tasks and the easier
monitoring of student results through the widespread adoption of ICT tools and
new methods.

Another crucial factor for the success of digital education is the digital compe-
tence of students, which is manifested in the ability to self-regulate learning and
effectively use devices [11]. According to research that gathered teachers’ opinions
[12], the number of students fully prepared for digital education is relatively low.
Less than half of the students demonstrate proficiency in using digital tools and
accessing appropriate educational content and interfacess. While students generally
perform modestly when it comes to using educational applications, they excel in
managing social media content.

During the COVID-19, the issue of teachers’ digital skills was given increased
attention, as it was seen as essential for the implementation of online education.

Our study focuses on exploring teachers’ digital skills and the key characteristics
of online education, with an emphasis on methodological aspects and the impact
of online teaching during the COVID-19 pandemic on traditional, face-to-face
education.

2 IMPACT OF DIGITAL EDUCATION AND LEARNING
DURING THE PANDEMIC

The expansion of distance education and the accessibility of the Internet have
necessiated the development of appropriate methodological models for e-learning.
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One pedagogical endeavour addressing this need is digital pedagogy, which has
been extensively studied by Hungarian researchers in both theoretical and practical
contexts [13-15]. With the ongoing changes and technological advancements, we are
witnessing the emergence of digital transition and a digital culture. The COVID-19
pandemic, which began in the spring of 2020, brought distance learning and ICT-
supported e-learning environments to the forefront, resulting in the rapid imple-
mentation of digital educational solutions.

Due to the impact of COVID-19, educational institutions worldwide experienced
temporary or extended closures and switched to online education (digital education,
distance education). The unexpected situation required quick and flexible solutions
[4, 16, 17]. Online education presented many challenges for teachers, students and
parents alike [18]. The level of digital preparedness among participants varied; with
many becoming acquainted with IT tools and the intricacies of digital education.
Once the initial technical obstacles were overcome, the methodological transforma-
tion of education emerged as a key issue.

Various research studies have investigated the process and outcomes of the tran-
sition to online education.

In Hungary, it was found that 95% of students participated in online education
but 5% did not, potentially compromising their academic progress in their subse-
quent studies [19].

According to the findings from interview research [4], online education had sev-
eral positive aspects. It led to improvement in teachers’ digital skills and method-
ological approaches. Students became more accountable for their own work. Online
assignments made learning more enjoyable. The online environment was consid-
ered to cause less stress to students. However, online education also had various
drawbacks. The lack of a social environment hindered students’s ability to build and
maintain personal relationships, resulting in severe psychological problems and
feelings of isolation. This negetively impacted their behaviour and academic perfor-
mance. Teachers found it challenging to assess and evaluate students’ fundamental
knowledge, which possed difficulties for tracking their progress. In disadvantaged
communities, reaching and engaging with students was difficult and, in some cases,
even impossible.

In 2020, an online survey on the School Education Gateway portal gathered
responses from 4859 participants. 86% of the respondents were teachers or school
leaders. The survey explored the challenges of online education. One significant
finding of the survey was that motivating students emerged as the biggest challenge
faced by educators [19].

The period of online education drew attention to many issues, such as the neces-
sity to develop digital competence and establish new, effective teaching-learning
methods that can be effectively applied in the digital world [4].

When teachers and students transitioned back to face-to-face education, they
brought with them a wealth of experiences that could beapplied in the teaching-
learning process, enhancing their overall educational approach.

The advantages, disadvantages, opportunities and dangers of online education
are summarized in the Table 1 below (based on [19]):
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Strengths

It was safe during the pandemic
due to the minimization of
personal contact

Teachers' Digital Skills and Methodological Characteristics of Online Education

Table 1. SWOT analysis of online education

Weaknesses

Deficiencies in infrastructure
conditions

Oportunties

The concept of digitization has become
widely known, and knowledge of it
can create social demand

Threats

Differences between
regions and social
groups became stronger

Education remained sustainable | Adequate digital competence is It opened up space for the The risk of missing
required for implementation development of digital competences out increased

It gave impetus to learning about | A significant increase in parental It brought new personal competencies | Data protection

digital educational opportunities | responsibilities is the key to success to the surface issues increased

It pointed out the shortcomings | The possibilities of personal, The period gave the actors a digital Lack of independence

of the digital educational
environment

individualized support have decreased

self-evaluation

and self-regulation can
result in falling behind

He/She wanted high individual

It significantly increased

the workload and time
spent on those involved

motivation or strong parental support

Low effectiveness of online education

JEP [Vol. 13 No. 4 (2023)

3 METHOD

In the spring of 2022, a research study was conducted using an online interna-
tional questionnaire survey involving N=292 active teachers from nine European
countries. The research employed quantitative-based questionnaires developed by
our team, which were distributed to the chosen target group using simple ran-
dom sampling. The objective of the research was to identify the characteristics,
benefits and drawbacks of online education, as well as explore the possibilities in
digital education. The measurement instrument mainly consisted of closed-ended
questions.

Our primary research questions were the following:

e How do the surveyed teachers evaluate online education?

e Didreaching the students cause problems for them during the digital work sched-
ule education?

e To what extent are the experiences of online education during the Pandemic
used in current classroom education?

Based on the results in the literature [4, 11, 16, 19] and our own educational expe-
rience, the following hypotheses were formulated:

1. Respondents consider digital competence development to be the greatest positive
aspect of online education.

2. The biggest problem of online education is considered to be the lack of social
interactions and the isolation of the participants.

3.1 Characteristics of the research sample

Table 2 presents the summary of the questionnaire responses provided by N=292
teachers from nine European countries in a valid and usable manner.
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Table 2. Distribution of teachers participating in the questionnaire by country (N=292)

Country N %
Albania 4 14
Bulgaria 42 144
Cyprus 18 6.2
Greece 11 3.8
Hungary 130 44.5
Malta 6 2.1
Italy 24 8.2
Portugal 26 89
Spain 31 10.6
Sum 292 100.0

65.6% of the respondents were women, 34.4% were men (N=291). 11.3% were
younger than 30, 15.1% were between 31 and 40, and the majority (73.3%) of them
were over 40 (N=291).

The distribution of teachers’ professional experience aligns with their age
distribution. 10% of respondents have been teaching for 2 years or less; 7.2% for
3-5 years; 14.8% for 6-10 years; 14.5% for 11-15 years; 12.4% for 16-20 years and
the largest number of respondents, 41%, have been engaged in education and/or
training activities for more than 20 years (N=290), indicating substantial pedagogical
experience.

8.5% of respondents teach in lower primary education and 12.7% are in higher pri-
mary education. Most of the responding teachers work in secondary education: 28.3%
teach in general secondary education and 29% in vocational training. Additionally,
8.1% of them teach in higher education and 13.4% in other fields (N=283).

Among the respondents, 24.4% are involved in teaching science subjects; 30.24%
teach humanities subjects; 14.78% teach a foreign language; 16.49% skills subjects
and 21.15% teach professional subjects. (Some teachers teach more than one type of
subjects) (N=291).

In terms of administrative role, 8.9% of the respondents are heads of institutions;
3.9% are deputy heads; 24.1% of them are employees who perform management-
relatedtasks and oversee the work of others, and 63.1% of them are employees who
do not have any management responsibilities (N=282).

34.4% of respondents teach in the capital city, 17.9% in county seats, 38.9% in
cities or towns and 8.8% in villages (N=285).

3.2 Experiences of online education introduced due to the pandemic

The first part of our research focused on assessing the impact of COVID 19-related
closures on the work of the interviewed teachers.

It was found that for the majority of the respondents,their educational institution
did not come to a complete halt during the pandemic-related closures. Instead, they
were able to continue teaching online and maintain communication with students,
colleagues and partners through digital devices and managed to deliver the current
teaching materials to students. Please refer to Table 3 for further details.
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Table 3. Characteristics of online education introduced due to the pandemic
(on a 4-point scale: 1: not typical at all; 2: rather not typical; 3: more typical; 4: completely typical)

Median Deviation N

During the closure due to the pandemic, I was able to teach online. 3.36 0.895 169
During the closure due to the pandemic, the operation of our institution and organizational unit came to a 1.60 0.972 166
complete halt.

During the closure due to the pandemic, we managed to deliver the current study materials to all my students. 3.34 0.846 168
During the closure due to the pandemic, the students could easily be activated. 2.66 0.869 167
During the closure due to the pandemic, I lost contact with colleagues. 1.99 0.925 167
During the closure due to the pandemic, I tried and learned many new distance learning tools and methods. 3.28 0.804 167
During the closure due to the pandemic, we mainly communicated with each other, with my students and 3.52 0.786 165
partners, using digital devices.

Communication with partners (students, parents, maintainer, companies) became slower and/or more 244 0.944 169
difficult during the closure due to the pandemic.

After the reopening of the institution/organizational unit, I was able to make good use of the experiences 319 0.902 168
gained during the closure (e.g. use of digital tools, distance learning methods, new types of

communication forms)

We then explored the advantages and disadvantages of online education using
two sets of reliable questions. The reliability of the positive aspects of the question-
aire was supported by Chronbach’s alpha value 0.93 and for the negative aspects,
the value was 0.91.

Regarding the positive aspects of online education, our findings align with previ-
ous research [4, 11, 16, 19]. The responding teachers believe that the greatest benifit
of online education is the development of digital competences. On a 4-point scale, the
average response was 3.4, indicating a high level of agreement among the respon-
dents. This result confirms our initial hypothesis.

The responding teachers found online education a safe solution against the virus
and regarded it as a positive aspect that posed a challenge for them. However, they
did not believe that it would attract the students’ interest more than traditional edu-
cation. (Table 4)

The Spearmann correlation analysis revealed that the closest correlation among
the positive aspects was between the development possibilities of students’ thinking
and creativity (r=0.846, p=0.000).

Table 4. Positive aspects of online education (on a 4-point scale: 1: not at all;
2: somewhat; 3: mostly; 4: completely)

Digital Education is Attractive to me Because... Median Deviation
[ can also teach from home 291 1.008 172
the daily schedule is more favorable 2.73 1.101 171
it is modern 2.99 0.976 172
[ can be more creative 2.62 1.036 171
it makes students more interested 2.06 0.938 172
it is varied 244 0.944 172
(Continued)
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Table 4. Positive aspects of online education (on a 4-point scale: 1: not at all;
2: somewhat; 3: mostly; 4: completely) (Continued)

Digital Education is Attractive to me Because... Median Deviation
it is possible to develop students’ creativity 2.38 0.957 172
there is an opportunity to develop students’ thinking 2.37 0.946 171
students can be trained to cooperate 246 0.928 171
it offers a sense of achievement 2.31 0.966 171
it is a challenge 3.05 1.013 172
it a safe solution against the virus 317 0.997 168
it develops digital competences 3.40 0.822 171

According to the respondents, the most significant drawback of online education
was the lack of social relationships Not only did it make the participants feel lonely
but it also hindered the development of social skills and perpetuated social inequal-
ities (Table 5). The lack of social interactions received the highest average score of
3.27 on a 4-point scale. Of the average scores for the listed aspects, only this one was
above 3, indicating the severity of the problem. This finding is consistent with the
previous research [4, 19] highlighting the negative effects of online education, thus
supporting our second hypothesis. In a cross-tabulation analysis of the data, com-
paring educational institutions, we observed that primary teachers felt the lack of
peer connections more strongly than teachers in secondary education (Chi-squared
test, p=0.000).

Based on the correlation analysis performed on the data, the connection between
communication and the understanding of the course material was the closest
(Spearmann correlation, r=0.766, p=0.000). This implies that if communication is
not effective in digital education, students may encounter difficulties in understand-
ing the course material. Pedagogical communication encompasses the reception of
information (new knowledge) from the teacher, and its understanding and process-
ing rely on the student’s active presence and desire to learn.

Table 5. Negative aspects of online education (on a 4-point scale: 1: not at all;
2: somewhat; 3: mostly; 4: completely)

The Downside of Online Education is that... Median Deviation
itis not available to all students 2.80 1.031 172
not all teachers are prepared for it 291 0.939 172
the participants become lonely 2.99 0.967 172
there is no feedback in the lessons 2.39 0.927 172
does not engage students’ attention 229 0.942 171
the assessment is not realistic 2.70 0.996 170
social relationships are lacking 3.27 0.962 172
the teacher’s personality is missing from the lessons 291 1.008 172
there is no opportunity for personality development 2.63 0.973 172
(Continued)
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Table 5. Negative aspects of online education (on a 4-point scale: 1: not at all;
2: somewhat; 3: mostly; 4: completely) (Continued)

The Downside of Online Education is that... Median Deviation
students do not understand the material 2.28 0.761 172
communication is ineffective 241 0.884 172
it puts additional burden on parents 2.80 0971 170
opportunities for personalised support are reduced 2.56 0.979 170
there is a greater risk of attrition and separation 2.65 1.051 170
social inequalities continue to grow 2.94 1.056 171

To explore further correlations, two clusters (groups) were obtained by K-Mean
cluster analysis after the standardisation of the data. The first cluster comprises of
teachers who hold an optimistic view of online education. This group constitutes
57.4% of the respondents. The second group comprises of teachers who adopt a pes-
simistic stand towards online education, emphasising its negative effects. This group
acounts for 42.6% of the responding teachers.

The respondents from Albania, Cyprus, Italy, Portugal and Bulgaria showed the
highest level of optimism towards online education. On the other hand, the respon-
dents from Spain, Greece and Hungary were the most pessimistic. Respondents from
Malta were relatively balanced as the ratio of optimistic to pessimistic teachers was
50-50% (Chi-squared test based on p=0.000).

In terms of educational level, primary teachers rated online education more neg-
atively than secondary teachers (Chi-squared test, p=0.009). They probably faced
more methodical challenges while making the transition.

Regarding seeking professional help with digital education, the respondents pri-
marily relied on their professional work community and other colleagues (Figure 1).

Who do you turn to if you need professional advice regarding

digital education?
To members of the professional work

community and other colleagues I 125
To experts N 52
For school management [ 47
To friends [N 36
To relatives [N 26

Tonoone M 10

Fig. 1. Possibilities of seeking professional help (main, respondents could
indicate several answer options, N=292)

The research examining online education [19] and everyday experiences has drawn
attention to the fact that due to school closures, students suffered learning setbacks that
primarily affected disadvantaged students. Our research has also revealed that one of
the major issues of online education is that many students have dropped out. It is con-
cerning to find that 23.5% of the responding teachers could not regularly reach even
half of the students during online education. 3% of them reached 76-100% of the stu-
dents, and 7.3% reported not being able to reach 26-75% of their students at all. (Table 6)
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According to a Hungarian research study involving teachers (N=425), it was
found that 16% of students were unable to participate in education during the school
closures caused by the pandemic. In classes where the number of cumulatively dis-
advantaged students was high, this rate was 31% [20, 21].

Table 6. Availability of students during online education

What Percentage of Students was Regularly =~ What Percentage of Students Could

Reached in Online Education? (N=166) not be Reached in any way? (N=165)
0-25% 9 89.7
26-50% 145 6.7
51-75% 16.3 0.6
76-100% 60.2 3

Cross-tabulation analysis was used to examine deeper connections between the
data, and a significant correlation was found between those who dropped out of
digital education and the proportion of disadvantaged students studying in the edu-
cational institution (based on the Chi-square test performed on the data: p=0.008). In
institutions where the proportion of disadvantaged students is lower, the teachers
were able to achieve better results with the students.

However, the fact that “the teacher reached the student” does not automatically
mean the student’s active participation in the learning-teaching process. In the
online space, it is a much more difficult task for the teacher to support the student’s
learning process and manage and supervise the didactic processes (checking the
student’s imprinting through the appropriate number of repetitions and exercises,
L.e., the acquisition of skill-level knowledge and/or the development of skills through
the appropriate number of exercises).

According to the responding teachers, the main reasons for students’ absence
was a lack of motivation and responsibility. According to the teachers, the lack of
digital devices came only after these two factors: the lack of personal space and
communication (Figure 2).

A comparison with the background variables revealed that the lack of motivation
in secondary-level vocational training was the most emphasised by the teachers. On
the other hand, in primary education, the availability of equipment was identified
as the most problematic factor (Chi-squared test p=0.000).

What is the main reason why students drop out?

Lack of motivation I 26.5
Lack of internet connection I, 21.1
Lack of responsibility . 14.5
Lack of a device (computer, tablet, mobile phone). I 84

Other IE— 738
Family reasons (e.g. 1nyplvement in housgwork, —
supervision of younger children)
Lack of learning space I 5.4

Lack of parental support I 5.4
Lack of communication il 2.4

Lack of digital readiness M 1.2

Fig. 2. The main reasons for students dropping out (%, N=166)
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Verbality is essential to motivate students for active participation. The teacher’s
encouraging words play a crucial role in engaging and motivating the students
throughout the session. However, it can be challenging to maintain the students’
attention and learning activity in the virtual setting. Furthermore, as his/her pri-
mary tool, the teacher’s personality is only partially enforced in the online space.
This explains the contradictory experience that during the pandemic, students’ aca-
demic results improved almost without exception. However, their knowledge — with
a few exceptions — remained below the expected level. According to teachers of sci-
ence subjects, the effectiveness of online education is only 15-20% of the effective-
ness of lessons taught in person. In contrast, the teacher spends almost twice as
much time preparing for each lesson than in face-to-face education. The respon-
dents observed that during online education, students requested the most help with
questions related to study skills and subject-related content, and the least with per-
sonal issues (Figure 3).

In which areas do students need help?

In content matters related to the subject [INEGEGGEEN 56
In learning methodology issues |GGG 79
In the IT field (eg uSing SOﬁWare, _ 73

sending e-mail)

In mental health support NG 64
Regarding the class community [INEG_G___ 33

In private matters [N 25

Fig. 3. Student needs in online education based on the teachers’ assessment (main, respondents could
indicate several answer options, N=292)

The respondents would primarily conduct separate online sessions for drop-
out students and help them through regular personal meetings (Figure 4). It is
an interesting fact that during the pandemic, 31 of the 292 surveyed teachers
delivered the material to the students on paper, overcoming the technical difficul-
ties on one hand, and using the personal meeting to motivate the student on the
other. This was the only way to prevent many students, who were “unreachable”
online, from dropping out, as the weekly face-to-face meetings also allowed the
teacher to collect and evaluate the worksheets that had been given out on paper
the previous week. The students would complete them independently and give
feedback on them.

In what way do you help students who drop out?

Holds separate online sessions for them |GGG 106
With regulﬂr perSOHal (eg Weekly) _ 64

meetings

You can reach them by phone [INREG_G_ 44

Delivers the curriculum and assignments
to them on a paper basis I !

Fig. 4. Assistance to dropout students in online education (respondents
could select several answer options, N=292)
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Online education also requires methodological renewal. It is essential not to look
for technological support for our old methods but to look for the appropriate digital
tools for new and innovative methods [22].

Table 7. Methods in online education (%)

Never Rarely Monthly Weekly Ii.lei‘slgfly N
lecture 8.5 20.0 10.3 29.7 315 165
explanation 3.0 5.4 9.0 25.9 56.6 166
narration (description) 101 16.5 89 29.7 34.8 158
Hlustration (presentation, illustration) 3.6 54 6.0 37.3 476 166
discussion 49 8.5 91 33.5 439 164
debate 14.9 23.6 18.6 31.7 112 161
cooperative education method 11.7 23.9 16.1 30.1 184 163
project method 12.9 245 24.5 27.6 104 163
game 174 26.1 10.6 304 15.5 161
role play 371 29.6 8.8 19.5 5.0 159
simulation 24.7 27.8 13.6 22.8 111 162
shortpresentation 16.1 16.1 19.9 26.7 21.1 161

The most frequently used methods in online education are: lecture, explanation,
narration, illustration and discussion. These methods were used in every lesson by a
significant number of responding teachers. Of the participant-centred methods, dis-
cussion, cooperative methods, project methods and games were less frequently uti-
lized in online education. Roleplay and simulation were seldom or never employed,
as reported by the majority of respondents. (Table 7)

37% of the respondents used a curriculum available on the Internet for online
education, and 32% developed their own digital curriculum for education.
However, 19% of them did not use any digital curriculum at all in online educa-

tion (Figure 5).

International Journal of Engineering Pedagogy (iJEP)

Do you use digital curriculum for online education?

Yes, T use the digital
curriculum prepared
by my colleague(s).
12%

[ do not use digital
curriculum
19%

Yes, T use the

Yes, I created a fCurr(iiculurl?
digital curriculum ound on the
myself and I use it Internet

390 37%

Fig. 5. Use of digital curriculum in online education (%, N=161)
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The above findings align with the literature’s assertion that the COVID-19 period
provided oppotunities for educational innovation [23, 24].

3.3 Effects of online education on face-to-face teaching

The study examined the impact of online education on subsequent classroom
teaching. The findings revealed that 36% of respondents now use ICT tools more
often than before. Additionally, 28% continue to use digital teaching materials in
face-to-face education. It is worth noting that 14% of them create their digital curric-
ulum. Conversely, the teaching methods of 21% of respondents remained unaffected
by online education; as they continued to teach in the same way as before (Figure 6).

What impact did digital curriculum education have on
subsequent classroom education?

I use ICT tools more
often than classroom

teaching
\ Other
It didn't affect him, I teach

36%
1%
the same way as before o
21% Now I create the digital

teaching materials myself
14%

I continue to use the
digital teaching
materials used in digital
curriculum education
28%

Fig. 6. The effect of online education on face-to-face education (%, N=159)

In addition, the respondents also use innovative teaching methods in their work,
with the project method and collaborative learning being the most prominent
among them (Figure 7).

What innovative methods do you use in your teaching practice?

Project method m S 87
Cooperative learning m e 87
Active learning e 79
Cooperative methods m—— 70
Problem-based learning m——— (2
Inquiry-based learning m——————— 42
Gamification m— 38
Flipped classroom m— 24

Fig. 7. Application of innovative teaching methods (main, respondents
could indicate several answer options, N=292)

45% of respondents (N=220) use digital competencies in their teaching. They
believe that teachers and students need creativity, digital competence, prob-
lem-solving and communication skills to succeed in digital education (Figure 8).
Furthermore, the set of questions related to this topic demonstrated high reliablity,
with a Chronbach’s alpha value of 0.95 (Figure 8).
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What skills do teachers and students need for digital education?

Creativity m————————— 102
Digital competence mE . 7
Problem solving me—— 07/
Communication skills m — S 05
Cooperation m————————— 34
Flexibility m— 79
Sense of responsibility n— ——— (3
Active learning m————— 63
Critical thinking m—————— (3
Innovation ability m—— (2
Attention concentration m————— 50
Organizational skills m——— 59
Adaptability m——— 58
Stress tolerance m——————— 56
Decision-making skills m—— 55
Openness m———— 53
Knowledge of foreign languages m— 43
Analytical thinking m——— 43
Autonomy m—— 47
Purposefulness n— 46
Algorithmic thinking m——— 46
Precision in work m— 45
Confidence m————— 45
Assessment ability m—— 44
Conscientiousness m——— 44
Emotional intelligence m—— 39
Emotional stability m— 36
Self-awareness m—— 26
Leadership skills mmmm— 19

Fig. 8. Skills needed for digital education (respondents could mark several answer options, N=292)

4  CONCLUSIONS

In the spring of 2022, an international survey was conducted among N=292 teach-
ers from nine European countries. The quantitative-based research aimed to reveal
the characteristics, possibilities, advantages and disadvantages of digital education.

The findings of the research pointed out that the restrictions due to the COVID-19
pandemic significantly impacted the work of the responding teachers. Most of those
interviewed were able to teach in digital and online form during distance education
due to the pandemic. During this period, they used digital devices to communicate
with each other and their students. Most of them (80%) delivered the required teach-
ing material to the students.

The responding teachers regard the development of digital competencies as the
most significant advantage of digital education. They found it a safe solution against
the virus and evaluated it as positive, despite the challenges faced by them. The
limited scope of the teacher’s motivational possibilities, the low efficiency of the
teacher’s personality due to the “limited presence” in the online space and the lack
of social relationships were considered the most significant drawbacks of online
education. These factors contributed to feelings of loneliness, hindered the develop-
ment of social skills, and exacerbated social inequalities.

According to the respondents, the main reasons for the low level of stu-
dents’ activity may be the lack of motivation and responsibility. During the
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teaching-learning process, the students mainly required help with study skills and
subject-related content.

The respondents primarily used curricula found on the Internet for online edu-
cation, but several of them also created or developed digital curricula themselves.
Many people were using ICT tools and systems more often than before, in atten-
dance-based education. In other words, digital education paved the way for innova-
tion opportunities in the educational culture.

Respondents believe that creativity, digital competence and problem-solving are
most needed by teachers and students for more effective digital education.

The research results may be helpful for teacher training and in-service training,
as they shed light on the specifics of digital and distance education, as well as the
need and opportunities for developing digital skills.

5  REFERENCES

[1] G.Molnar, B. Orosz, Z. Balogh, K. Fodor, J. Francisti, J. Cserko, and B. Balazs, “Possibilities
and Challenges of Monitoring and Evaluating Digital Education in Electronic
Environments from a Pedagogical and Technological Perspective,” 2022 IEEE 20th
Jubilee World Symposium on Applied Machine Intelligence and Informatics (SAMI),
pp. 69-72, 2022. https://doi.org/10.1109/SAMI154271.2022.9780733

[2] D. Hariyanto and T. Kohler, “A Web-Based Adaptive E-learning Application for
Engineering Students: An Expert-Based Evaluation,” International Journal of Engineering
Pedagogy (iJEP), vol. 10, no. 2, pp. 60-71, 2020. https://doi.org/10.3991/ijep.v10i2.11834

[3] M.C. Utesch, “The Pupils’ Academy of Serious Gaming: Strengthening Study Skills,”
International Journal of Engineering Pedagogy (iJEP), vol. 5, no. 3, pp. 25-33, 2015. https:/
doi.org/10.3991/ijep.v5i3.4660

[4] A. Bencéné Fekete, “A digitalis oktatdssal szemben tamasztott elvarasok a pedago-
gusok szemszogébdl (The expectations of digital education from the perspective of
teachers),” In Fenntarthaté Orokség, A Magyar Tannyelvii Tanitéképz6 Kar tudomdnyos
konferencidinak tanulmdnygytjteménye, R. Hordk, C. Kovdcs, Zs. Namesztovszki, and M.
Takécs, Szabadka, Szerbia: Ujvidéki Egyetem Magyar Tannyelv(i Tanitoképzé Kar, 2021,
pp- 294-301. https://magister.uns.ac.rs/files/kiadvanyok/konf2021/ConfSubotica2021.pdf

[5] T. Anisimova, A. Ganeeva, and L. Sharafeeva, “Development of Digital Skills and
Engineering Thinking in Students as Part of the Digital Summer Project,” International
Journal of Engineering Pedagogy (iJEP), vol. 11, no. 2, pp. 65-81, 2021. https://doi.
org/10.3991/ijepv11i2.17215

[6] AM. De la Calle, A. Pacheco-Costa, M.A. Goémez-Ruiz, and F Guzman-Simon,
“Understanding Teacher Digital Competence in the Framework of Social Sustainability:
A Systematic Review,” Sustainability, vol. 13, p. 13283, 2021. https://doi.org/10.3390/
su132313283

[7]1 G. Molndr, B. Orosz, and K. Nagy, “Current Issues and Possible IT Solutions for Digital
Competence Development,” In DIVAI 2022, 14th International Scientific Conference on
Distance Learning in Applied Informatics, M. Turcani, Z. Balogh, M. Munk, M. Magdin, L.
Benko, and J. Francisti, (Eds.), Wolters Kluwer, Parkany, 2022, pp. 267-276. https://www.
divai.sk/assets/divai2022.pdf

[8] S.Carretero, R. Vuorikari, and Y. Punie, “DIGCOMP 2.1 Allampolgéri digitaliskompeten-
cia-keret (Digital Competence Framework for Citizens),” Digitdlis Pedagdgiai Modszertani
Kbézpont, Budapest, 2022. https://ec.europa.eu/jrc/en/publication/eur-scientific-and-tech-
nical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-pro-
ficiency-levels-and-examples-use

International Journal of Engineering Pedagogy (iJEP) 63


https://online-journals.org/index.php/i-jep
https://doi.org/10.1109/SAMI54271.2022.9780733
https://doi.org/10.3991/ijep.v10i2.11834
https://doi.org/10.3991/ijep.v5i3.4660
https://doi.org/10.3991/ijep.v5i3.4660
https://magister.uns.ac.rs/files/kiadvanyok/konf2021/ConfSubotica2021.pdf
https://doi.org/10.3991/ijep.v11i2.17215
https://doi.org/10.3991/ijep.v11i2.17215
https://doi.org/10.3390/su132313283
https://doi.org/10.3390/su132313283
https://www.divai.sk/assets/divai2022.pdf
https://www.divai.sk/assets/divai2022.pdf
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use

Holik et al.

(9]

(10]

(11]

(12]

[13]

(14]
[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

[23]

I. Balazs and Cs. Vadész, “TALIS 2018 Osszefoglald jelentés (Summary report),” Oktatdsi
Hivatal, Budapest, 2019.

A. Farkas, “Amit a pedagdégusok gondolnak ... Attitidkutatds a digitdlis pedagdgiai
bevezetésér6l (What teachers think ... Attitudinal research on the introduction of dig-
ital pedagogy),” presented at the Orszdgos Kozoktatdsi Szakértdi Konferencia, Digitdlis
maodszertan szekcid, 2018. https://kiadvany.suliszerviz.com/kiadvanyok/29-kiadva-
ny-2018/1100-2018-farkas-andrea-amit-a-pedagogusok-gondolnak-attitudkutatas-a-dig-
italis-pedagogiai-bevezeteserol

A.Prohéczik, “A tantermi és az online oktatas (tanulas és tanitas) 6sszehasonlitd elemzése
(Comparative analysis of classroom and online education (learning and teaching),” Opus
et Educatio, vol. 7, no. 3, 2020. https://doi.org/10.3311/ope.390

Sz. Malatyinszki, “A digitalis oktatds megélése (Experiencing digital education),” 2020.
https://doi.org/10.13140/RG.2.2.36400.38408

A. Benedek, Digitalis pedagogia. (Digital pedagogy) Tanulds IKT kornyezetben. Typotex,
Budapest, 2008.

A. Benedek, Digitalis pedagogia 2.0. (Digital pedagogy 2.0) Typotex, Budapest, 2013.

Gy. Molnéar, “The Role of Electronic and Virtual Learning Support Systems in the
Learning Process,” In 2013 IEEE 8th International Symposium on Applied Computational
Intelligence and Informatics (SACI), A. Szakdl, (Ed.), IEEE, New York, 2013, pp. 51-54.
https://doi.org/10.1109/SACI.2013.6609024

A. Buda and B. Czékman, “Pandemic and Education,” Central European Journal
of Educational Research, vol. 3, no. 3, pp. 1-10, 2021. https://doi.org/10.37441/
cejer/2021/3/3/10391

Z. Kanetaki, C. Stergiou, G. Bekas, C. Troussas, and C. Sgouropoulou, “Analysis of
Engineering Student Data in Online Higher Education During the COVID-19 Pandemic,”
International Journal of Engineering Pedagogy (ifEP), vol. 11, no. 6, pp. 27-49, 2021. https://
doi.org/10.3991/ijep.v11i6.23259

D. Gormaz-Lobos, C. Galarce-Miranda, S. Kersten, and H. Hortsch, “Attitudes and
Perceptions of Teaching Staff About the Online Learning During the COVID19 Pandemic:
A Case Study of Engineering Education,” International Journal of Engineering Pedagogy
(iEP), vol. 12, no. 3, pp. 38-49, 2022. https://doi.org/10.3991/ijep.v12i3.29947

B. Czifra, “A digitalis oktatds tapasztalatainak értékelése (Evaluating the experience of
digital education),” Allami Szdmvevdszék, Budapest, 2021.

A. Kende, V. Messing, and J.B. Fejes, “Hatranyos helyzetl tanuldk digitalis oktatdsa a
koronavirus okozta iskolabezards idején (Digital education of disadvantaged stu-
dents during school closures caused by the coronavirus),” Iskolakultura, vol. 31. no. 2,
pp. 76-97, 2021. https://doi.org/10.14232/ISKKULT.2021.02.76

].B. Fejes and N. Sztcs, “Digital Learning for Disadvantaged Students During COVID-19:
Perceptions of Teachers in Hungary’s After-School Programmes,” Intersections:
East European Journal of Society and Politics, vol. 7, no. 3, pp. 60-79, 2021. https://doi.
org/10.17356/ieejspv7i3.783

A. Farkas, A. Foldedki, A. F6z6, A.]. Frész, KJ. Gendhl, A. Horvath, Zs. Janossy, J. Kapcsané
Németi, A. Krajcsovicz, V. Neumann, G. Pintér, L. Si, T. Szabados, S.Zs. Szalay, A. Szilagyi,
B. Timdar, and T. Té6th, “Digitalis Pedagogiai Modszertani Ajanlasok Gytljteménye
(Collection of Digital Pedagogical Methodological Recommendations),” Oktatdsi Hivatal,
Budapest, 2021.

Z. Mseleku, “A Literature Review of E-Learning and E-Teaching in the Era of Covid-19
Pandemic,” International Journal of Innovative Science and Research Technology, vol. 5,
no. 10, pp. 588-597, 2020.

64 International Journal of Engineering Pedagogy (iJEP) iJEP [Vol. 13 No. 4 (2023)


https://online-journals.org/index.php/i-jep
https://kiadvany.suliszerviz.com/kiadvanyok/29-kiadvany-2018/1100-2018-farkas-andrea-amit-a-pedagogusok-gondolnak-attitudkutatas-a-digitalis-pedagogiai-bevezeteserol
https://kiadvany.suliszerviz.com/kiadvanyok/29-kiadvany-2018/1100-2018-farkas-andrea-amit-a-pedagogusok-gondolnak-attitudkutatas-a-digitalis-pedagogiai-bevezeteserol
https://kiadvany.suliszerviz.com/kiadvanyok/29-kiadvany-2018/1100-2018-farkas-andrea-amit-a-pedagogusok-gondolnak-attitudkutatas-a-digitalis-pedagogiai-bevezeteserol
https://doi.org/10.3311/ope.390
http://dx.doi.org/10.13140/RG.2.2.36400.38408
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10017311
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2326343
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2326343
https://doi.org/10.1109/SACI.2013.6609024
https://doi.org/10.37441/cejer/2021/3/3/10391
https://doi.org/10.37441/cejer/2021/3/3/10391
https://doi.org/10.3991/ijep.v11i6.23259
https://doi.org/10.3991/ijep.v11i6.23259
https://doi.org/10.3991/ijep.v12i3.29947
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10017824
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10017482
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;31989453
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;31989453
https://doi.org/10.14232/ISKKULT.2021.02.76
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10017482
https://doi.org/10.17356/ieejsp.v7i3.783
https://doi.org/10.17356/ieejsp.v7i3.783

EP | Vol. 13 No. 4 (2023)

Teachers' Digital Skills and Methodological Characteristics of Online Education

[24] C. Stracke, R. Sharma, A. Bozkurt, D. Burgos, C. Swiatek Cassafieres, A. Inamorato dos
Santos, J. Mason, E. Ossiannilsson, G. Santos-Hermosa, ]. Shon, M. Wan, J.F. Agbu,
R. Farrow, O. Karakaya, C. Nerantzi, M. Ramirez-Montoya, G. Conole, G. Cox, and V.
Truong, “Impact of COVID-19 on Formal Education: An International Review of Practices
and Potentials of Open Education at a Distance,” International Review of Research in Open
and Distributed Learning, vol. 23, no. 4, pp. 1-18, 2022. https://doi.org/10.19173/irrodl
v23i4.6120

6  AUTHORS

Tldiké Holik is an associate professor at the Obuda University Kalman Kand6
Faculty of Electrical Engineering Agoston Trefort Centre for Engineering Education
(Budapest, Hungary). She graduated as a teacher of Mathematics and Pedagogy in
2000 and as a teacher of Information Technology in 2003; she obtained a degree in
Business Informatics in 2011. She obtained a PhD degree in pedagogy in 2007; her dis-
sertation dealt with the role of practice schools for trainee teachers. She completed her
habilitation in 2021. Her major fields of research include engineering education, teacher
training and innovative teaching methods. (E-mail: holik.ildiko@tmpk.uni-obuda.hu)

Tamas Kersanszki has been working in the field of innovation and knowledge
management at Obuda University for 12 years. He has a social politics (MA) and
project manager specialist qualification. He has been a manager and professional
implementer of several innovations and researches international and national proj-
ects in recent years. His field of research is secondary and higher education innova-
tion and STEAM. (E-mail: kersanszki.tamas@uni-obuda.hu)

Gyorgy Molnar is an associate professor, dean of Faculty of Electrical
Engineering, of University of Obuda, chief editor of JATES, OH expert, electrical engi-
neer, teacher of engineering, medical biologist engineer, pedagogue with special
qualification examination in the field of public education manager, who worked
at Budapest University of Technology and Economics (BME), Faculty of Economic
and Social Sciences, Department of Technical Education, and Budapest University
of Technology Teacher Training Centre. The graduation from BME as an electrical
engineer in 2000 was followed by gaining a multidisciplinary university medical
biologist engineer degree at BME. Followed by this, having entered the world of
work as an engineer, he started new studies in the field of pedagogy as a teacher
of engineering from 2001. From this time on, his academic studies and teaching
activities have been carried out at the Department of Technical Education, successor
of the ever-prestigious Institute of Pedagogy. He also applied for his doctoral PhD
programme at this department, and finished that at the E6tvos Lorand University
Doctoral School of Education. He has been teaching at the Department of Technical
Education since 2001. His fields of research include the basic aspects of ICT, the
methodological and innovative issues of vocational teaching which have enabled
him to research new, atypical and electronic teaching-learning paths. (E-mail: mol-
nar.gyorgy@uni-obuda.hu)

Istvan Daniel Sanda is an associate professor at the Obuda University Kalman
Kand6 Faculty of Electrical Engineering Agoston Trefort Centre for Engineering
Education, Budapest, Hungary. He obtained a PhD degree in pedagogy at the Eotvos
Lordnd University in 2009. His dissertation was entitled Examining Educational
Spaces with Special Regard to Hungarian Schools in the 20th Century. His major
fields of research are the history of education and teacher training. (E-mail: sanda.
daniel@tmpk.uni-obuda.hu)

International Journal of Engineering Pedagogy (iJEP) 65


https://online-journals.org/index.php/i-jep
https://doi.org/10.19173/irrodl.v23i4.6120
https://doi.org/10.19173/irrodl.v23i4.6120
mailto:holik.ildiko@tmpk.uni-obuda.hu
mailto:kersanszki.tamas@uni-obuda.hu
mailto:molnar.gyorgy@uni-obuda.hu
mailto:molnar.gyorgy@uni-obuda.hu
mailto:sanda.daniel@tmpk.uni-obuda.hu
mailto:sanda.daniel@tmpk.uni-obuda.hu

