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Abstract: In the global transition, digital technologies are perceived as important drivers of change.
Contemporary IT technologies help to enhance the productivity and efficiency of numerous systems
on the way to achieving sustainable development goals. Wider use of digital communication tools in
HEIs (higher education institutions) can reduce inequalities and increase inclusiveness of tertiary
education. In this paper, we present the results of exploratory research aimed at assessing whether
COVID-19 has improved digital communication skills in higher education. We revised the quality
of digital direct and indirect communication skills between students and teachers (both ways), by
referring to the level of satisfaction of both sides of digital communication (teachers and students).
The results indicate that there is a statistically significant improvement in the quality of digital
communication skills, in particular, if we compare the position of both students and teachers after
the pandemic, relative to the pre-COVID-19 pandemic period. Our investigation confirms that
COVID-19 was a shock that enhanced the improvement of digital communication skills in higher
education, and the pandemic experience had a positive impact on the more efficient use of digital
education technologies.

Keywords: digitalization in education; digital communication skills; education for sustainability;
HEIs; COVID-19

1. Introduction

Education has been severely affected by the COVID-19 pandemic throughout the
world. The crisis caused by COVID-19 was an important stress test for the education
system with a threat of massive loss of human capital development and long-term economic
and social implications [1]. However, as any other crisis, it has created new educational
opportunities and changed the ways of thinking, also in the area of the role of online
education in fostering sustainable development. It has promoted the digitalization of
the education system and initiated the debates regarding the potential of online learning,
educational inequalities, and the effectiveness of online communication and teaching
methods [2].

Digitalization provides remote access to an integrated network of institutions, users,
services, and resources and is perceived as a significant driver for sustainability. Informa-
tion and communications technologies (ICTs) improve the productivity and efficiency of
socioeconomic systems and lead to greater resource efficiency, generating unique opportu-
nities to address challenges associated with sustainable development goals (SDGs) [3,4].
Among the 17 SDGs of the United Nations [5], there are 4 directly related to digitalization
in education: quality education (SDG 4), reduced inequalities (SDG 10), sustainable cities
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and communities (SDG 11), and responsible consumption and production (SDG 12). Online
education replaces many face-to-face activities; this helps to achieve resource efficiency
and waste reduction by reducing the need for facilities, buildings and other infrastruc-
ture (SDG 12). The study conducted by Versteijlen et al. [6] on HEIs shows that online
education (when at least 80% of education processes is digital) also greatly decreases the
carbon impact of student and teacher travel (SDG 11). Furthermore, digital communication
can reduce inequalities (SDG 10), especially in the area of spatial accessibility (e.g., rural
areas), increasing inclusiveness of education and many public services [7,8]. On the other
hand, the COVID-19 pandemic also showed that online learning can enhance teaching
innovations with the use of new technology infrastructures, improve digital competencies
of both students and teachers, or improve learning conditions at home [9], supporting
education quality (SDG 4).

The contributions of digital transformation (DT) and the related digital transformation
in education (DTE) themselves are regarded relevant factors supporting the SDGs, in line
with the 2030 agenda [10]. In particular, the use of information and communication tech-
nologies (ICT) are regarded as important factors in accelerating progress and supporting
the achievement of SDGs addressing quality of education and inclusive knowledge. In
fact, this issue raised research attention in pre-COVID-19 pandemic period, in the context
of technological readiness [11]. The COVID-19 experience forced universities to shift to
this new trend in education in a very short period of time. Not surprisingly, as revised
by Bond et at. [12] in their meta-analysis of published works, shortly after the pandemic
outbreak, there were numerous studies (often qualitative or on small samples) reflecting
technological readiness, pedagogical constraints, or social limitations of remote education.
In this stream of the literature, however, the problem of digital communication skills was
not addressed. Our work adds to this evident research gap by addressing the digital
communication skills of teachers and students in the digital teaching environment. In this
regard, our work contributes to the increase in online communication competences that are
critical for efficient digital communication in higher education.

The main purpose of our work is to explore whether the quality of teachers’ and
students’ digital communication skills has improved due to the experience of the COVID-
19 pandemic. In our empirical investigations, we compare the results for three universities
located in three countries: Poland, Czechia, and Slovakia. The selection country setting
was driven by several observations. First, these three countries represent central Europe
and share cultural, economic, and social similarities, which result from their history and
geographical proximity [13]. Since their accession to the European Union in 2004, the policy
reforms of higher education were targeted at implementing the standards of the Bologna
Process, which bring coherence to higher education system across European Union [14]. In
this aspect, the three countries subject to our empirical exploration remain homogenous.
At the same time, despite many similarities shared by Poland, Czechia, and Slovakia,
there are some interesting differences in the use of digital education, leaving Poland
behind, especially in the post-COVID-19 pandemic period. According to Eurostat [15], the
percentage of individuals who attend online courses or use of digital educational materials
in the post-COVID-19 pandemic period reached merely 14%, while in Slovakia and Czechia,
this indicator was above the EU average of 25%. Thus, our sample selection provides an
insight to countries that are not homogenous as far as the impacts of pandemic on the
enhancement of digital education are considered.

Our investigation was designed as an exploratory work to address three research
questions that address the satisfaction of digital communication skills at HEIs. Our intention
was to detect the potential improvement in digital communication skills by comparing
the pre- and post-COVID-19 pandemic periods. Moreover, we were interested in tracking
the improvement in communication skills of two major stakeholders of digital education,
namely teachers and students, as well as the supportive role of technology. Taking the
above into consideration, we formulated our research questions as follows:
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• RQ1: Has student satisfaction with the quality of teacher digital communication skills
improved?

• RQ2: Has teacher satisfaction with the quality of student digital communication skills
improved?

• RQ3: Has the satisfaction of students and teachers with the software platform used for
online lectures improved?

For the purposes of our exploratory study, we designed a survey. To draw conclusions
on the improvement in quality of digital communication skills, we asked our respondents
to consider the situation before pandemic (pre-C19), at the beginning of pandemic outbreak
(beg-C19), and after the pandemic (post-C19). By comparing post-COVID-19 pandemic
responses with those of former periods (pre-C19 and beg-C19), we were able to address
the differences that appeared between these three points in time. The survey was targeted
at students and teachers separately, allowing us to compare the perceptions of these
two groups with regard to the digital communication process.

The remainder of this paper is organized as follows: In Section 2, we outline the
theoretical framework of digital communication in education, with identification of major
problems faced by the participants of the digital communication process. In Section 3, we
explain the design of our exploratory empirical research by explaining the sample selection,
survey design, and methods we used. In Section 4, we present and discuss the results.
Section 5 concludes.

2. Digital Communication Skills in the Higher Education Process

Market practice and scientific research show that gradually, for many years, the role of
remote learning in the educational market has increased [16–18]. Undoubtedly, one of the
reasons behind this was the process of digital transformation (DT) and the related digital
transformation in education (DTE). The DTE itself remains critical in efficient support
of sustainable development goals as far as quality of education and inclusiveness are
considered [10]. In particular, the use of information and communication technologies
(ICTs) is regarded as an important factor to accelerating progress [11]. Not surprisingly,
the first works to consider the challenges of the COVID-19 pandemic were very concerned
about technological readiness for remote education. However, less attention was paid to
the readiness of the participants of the process of education, in line with the theory of
communication and its quality, and its specifics in the digital environment.

Overall, our study reflects H. Lasswell’s [19] model of communication, known as
the “5W” model and presented in Figure 1 [20,21]. The “5W” model emphasizes the two
important aspects of interpersonal communication: the linearity of communication and
its functionality. The communication process has five main elements: sender, receiver,
message, channel, and effect (“WHO says WHAT to WHOM in WHICH channel with
WHAT effect”). Subsequent work on the theory of the communication process extended
the structure of Lasswell’s model to include elements such as communication noise and
feedback, which are also important for determining effectiveness of communication [22,23].
In line with Lasswell’s model, communication is defined as the act of communicating
between individuals to exchange ideas and share information using appropriate channels
and tools.
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As pointed out by Wengxiu [24], in the process of media communication, the “5W”
elements are evolving, not only in terms of technological development impacting the
channel of communication, but also in complexity of the remaining elements. Accordingly,
the process of digital communication is also more complex, and if education is considered,
the proper communication skills of teachers (senders) and students (recipients) are essential.
The COVID-19 pandemic led both teachers and students to develop the ability to react
quickly to changes happening around them and to adapt the tools and methods of education
and learning to changing conditions. Nevertheless, there is some pre- and post-COVID-19
pandemic evidence that sheds light on major problems that might influence efficient digital
communication in the process of higher education.

If we consider students as the recipients of communication in the process of education,
for many students, participation in remote classes was difficult, and the glass screen barrier
did not allow for full participation and the exchange of ideas. Lack of contact with teachers
and lack of live interaction with colleagues affected self-regulation and added to learning
difficulties during online study [25]. Students participating in remote learning were also
exposed to psychological issues, such as a sense of isolation, difficulty in focusing on the
screen for a long time, or lack of a sense of support. In addition, massive information
and work overload were also reported as relevant disturbances in the process of online
teaching at the beginning of the COVID-19 pandemic [12,26]. Some studies also confirmed
the lack of motivation to work in online classes, which in turn resulted in higher dropout
rates. This tendency was observed before the COVID-19 pandemic (for instance, Angelino
et al. [27] proved 10–20% higher attrition rates for online classes in comparison to in-house
classes). Regarding the COVID-19 pandemic’s effects, similar problems with motivation
were observed by Hervás-Gómez et al. [10]. Overall, students’ problems with lack of
clear feedback from teachers, incomprehensibility, imprecise instructions for assignments,
and lack of technical preparation of learners were confirmed by several works far before
the COVID-19 pandemic’s outbreak [28,29], inspired by early attempts to implement
digital education.

If we consider teachers as the senders of communication, similar conclusions can be
drawn. First of all, teachers were also observed to have difficulties, including situations
where students turn off cameras and perform various activities unrelated to the subject
during the lecture. The inability of teachers to use their body language, gestures, and facial
expressions, which in the real world build relationships, is also an obstacle to effective
online teaching. It is up to teachers to find a way to reach out to students to encourage
them to keep their attention on the course and participate in tasks. A key aspect of the
learning process is communication and motivation, and in a distance learning environment,
the importance of proper communication between all parties in the process seems even
more important than in a university classroom environment [18,30,31].

From the perspective of the process of education, communication in online education
may implement either synchronous or asynchronous online modes (as distinguished by
Khan [32]). Khan [32] considered synchronous learning as consisting of two crucial ele-
ments: interactions over the internet (students’ interactions with a tutor) and real-time
digital communication. Asynchronous teaching is defined as teaching not limited by the
time, place, or constraints of a classroom [33]. With reference to this distinction, in Figure 2,
we present the two main types of digital communication that are in place in the digital
education process [34,35]. Synchronous communication is based on conversations, and at
the same time, it represents a direct and interactive communication style. Examples are
online lessons and lectures (in real time) performed with the support of visual techniques.
There are also two types of asynchronous communication, which represent indirect and
passive communication. These could be either the correspondence-based communication
(e.g., emails or discussion fora) or digital media and online resources (e.g., the texts pro-
vided to support the learning process). Regardless of type, digital communication needs
adequate technical support to be efficient. Therefore, digital communication platforms
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remain a relevant technical aspect of efficient digital education in channeling information
from sender to recipient.
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Each learning situation requires the adaptation of appropriate communication styles
and techniques that improve audience engagement and enable the achievement of learning
objectives [36]. Contrary to appearances, in synchronous online communication, the critical
issue is not only the choice of tools and platforms or the interactivity of the prepared
presentation. Most important is the teacher’s attitude (as the sender of communication)
toward the students (recipients of communication) and a teacher’s ability to maintain
their students’ attention. These aspects are critical to the quality of digital communication
skills in the education process. When designing our exploratory survey, we referenced the
types of digital communication presented in Figure 2 and the relevance of communication
platforms, which is explained in the following section.

3. Research Design and Method
3.1. Survey Design

To address the problem of digital communication skills in the process of digital edu-
cation at HEIs, we used the unique opportunity created by the COVID-19 pandemic. At
that time, HEIs had to shift from the traditional (on-site) learning process to online lectures
in a relatively short period of time. This was a challenging experience and is very infor-
mative in the context of how far external forces can drive improvement in the education
process. Our survey was designed and conducted as part of an educational project aimed
at improving digital education in HEIs. As part of the diagnosis of the existing situation,
we ran this exploratory survey to learn about the digital communication skills of both sides
of the process of communication, teachers and students, as well as about the role of digital
communication channels used to support this process (in line with the model outlined in
Figure 2).

In Table 1, we present the three main constructs of our survey. These constructs
were designed in line with the three research questions we asked, with reference to the
comparison of pre- and post-COVID-19 pandemic periods:

• RQ1: Has student satisfaction with the quality of teachers’ digital communication
skills increased?

• RQ2: Has teacher satisfaction with the quality of students’ digital communication
skills increased?
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• RQ3: Has student and teacher satisfaction with the software platform used for online
lectures increased?

Table 1. The constructs of the exploratory survey.

Constructs Participants in the Digital Communication Process

Types of digital
communication

Direct
(synchronous)

RQ1: Students RQ2: Teachers

Satisfaction with the quality of direct
digital communication with teachers

Satisfaction with the quality of direct
digital communication with students

Indirect
(asynchronous)

Satisfaction with the quality of indirect
digital communication with teachers

Satisfaction with the quality of indirect
digital communication with students

Communication channels RQ3: Satisfaction of the software platforms used for online lectures

Source: own study.

To answer the first research question, we asked students about the quality of teachers’
digital communication skills and addressed both direct (synchronous) and indirect (asyn-
chronous) communication. In a similar vein, we addressed the second research question
by asking teachers about the quality of students’ digital communication skills. Finally,
we asked both groups of the communication process (teachers and students) about their
satisfaction level with the digital platforms used to support the communication process
in online teaching. The teachers and students’ assertions were provided on a 5-point
Likert scale, ranging from 1 (not satisfied at all) to 5 (very satisfied). With this methodical
approach, we were able to compare the level of satisfaction with the quality of digital
communication and the learning platforms used in the communication process over time.

The assertions provided by the respondents (students and teachers) covered three time
periods to allow for comparisons of satisfaction levels before, during, and shortly after the
COVID-19 pandemic. More specifically, we asked each respondent to provide their level of
satisfaction with digital communication skills and platforms used during different periods:

• Face-to-face teaching, when digital education was used relatively occasionally; this
period is referenced in the interpretation of results as the pre-COVID-19 pandemic
period (pre-C19);

• At the beginning of the COVID-19 pandemic (beg-C19), when the universities had to
urgently shift to distance learning, although often not fully prepared;

• After the COVID-19 pandemic outbreak (post-C19), when online teaching was preva-
lent and universities were facing consecutive waves of lockdowns, depending on the
scale of the COVID-19 pandemic.

We introduced this differentiation to enable the assessment of the improvement in
digital communication skills as an effect of the challenges driven by the COVID-19 pan-
demic. The pre-COVID-19 pandemic period (pre-C19) provides a kind of reference point
that enables us to evaluate readiness for digital education in HEIs. Then, the beginning
of the COVID-19 pandemic (beg-C19) compared to pre-COVID-19 pandemic (pre-C19) is
informative in the context of the effects of crisis management and the quality of tools and
solutions implemented by universities at that time. In these two aspects, our respondents
provided some backward-looking estimates, driven by their personal perceptions of the
quality of digital communication skills and the software used. The third period of refence
(which we call the post-COVID-19 pandemic situation, denoted as post-C19) provided
us with estimates of the quality of digital communication skills and software used after
the universities had established their procedures in this regard. We hypothesize that the
urgency of the pandemic enhanced the rapid increase in quality of digital communication
skills for both students and teachers. The platforms used are supportive in this process,
although HEIs tend to stick to formerly (pre-C19) used solutions. Thus, in terms of the
supportive role of software, the direction of change is not so obvious.
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3.2. Sample Selection

The process of sample selection was two-dimensional. First, we selected countries
and universities with the aim of providing a relatively homogeneous survey environment
but offering results at an international level. We selected three countries from central
and eastern Europe that share cultural, economic, and social similarities, resulting from
their history and geographical proximity: Czechia, Poland, and Slovakia [13]. The higher
education system in these three countries is also homogenous, due to their adoption of
the Bologna Procedures, required by all EU member states. At the same time, these three
countries offer an interesting setting for researching digital education due to differences that
could shed some light on the advancement of online learning process. For these purposes,
we took some figures that provide overall insight into the scale of online learning from
the pre-COVID-19 pandemic period (2019) into consideration, in comparison to figures
observed in 2022, reported in the Eurostat databases [15]. In Table 2, we provide the
Eurostat data on the percentage of individuals taking online courses (of any subject) or
using online learning materials for the three countries of interest, and the average of the
EU27 countries.

Table 2. Individuals taking online courses (of any subject) or using online learning materials (per-
centage of individuals).

Time/
2019
(%)

2020
(%)

2021
(%)

2022
(%)

Change

Country/Group 2022/2019
(p.p.)

EU27 18.35 23.34 27.52 25.57 7.22

Czechia 13.29 15.82 21.97 22.36 9.07

Poland 11.62 15.15 19.17 14.95 3.33

Slovakia 13.33 18.96 29.9 27.27 13.94
Source: Eurostat database (2023).

Slovakia and Czechia have slightly higher rates of people taking online courses or
using learning materials than Poland in each period of reference. The differences are
particularly high for 2022, which is a post-COVID-19 pandemic period and thus could be
informative in the context of long-term impacts and trends. If we compare the changes
over time, comparing 2022 to 2019 (as the pre-COVID-19 pandemic period), it can be seen
that Poland has the lowest dynamics of change, while the rate for Czechia and Slovakia
exceeded the average for the EU27. In Poland, it can be observed that there was only an
in 2021 (of 19.17%), which was obviously directly driven by the COVID-19 pandemic’s
impacts. Still, however, the ratio is visibly lower in comparison to Czechia (with 21.97%)
and Slovakia (with 29.9%). The figures reported in Table 2 suggest that the three countries
of interest are not homogenous if the readiness to digital education is considered. This
observation justifies further comparison of cross-country differences, which we perform in
our empirical analysis.

In the context of demographic features of our sample, with our survey, we approached
respondents (teachers and students) from one field of education, namely specialization-
conforming social sciences (business- and economics-oriented study programs in particular).
Therefore, our survey was distributed among teachers and students of VSB-TUO, Faculty
of Economics (Czechia); University of Economics in Katowice (UEKAT, Poland); and TUKE,
Faculty of Economics (Slovakia). The unified field of study is relevant, as it determines the
predominant methods of teaching and studying (given the specifics of the field of study).
In this regard, we ensured relative homogeneity of the sample.

Another relevant demographic feature we controlled for was students’ experience of
the hectic implementation of COVID-19 solutions at their HEIs and their former experience
of traditional in-house university education. To ensure this, we selected the time of survey
distribution as well as the target group of respondents precisely. Our survey was distributed
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online among respondents at the beginning of 2022. At that time, all three universities and
faculties of interest were already participating in the process of organized online teaching.
In response to the first wave of the pandemic, faced in the summer semester of the academic
year 2020/2021, online teaching was implemented at all surveyed universities, but without
any specific instructions to teachers regarding the organization of lectures, methods of
communication, or supportive digital platforms. However, starting from the teaching
period in October 2021 (winter semester of the academic year 2021/2022), online teaching
had been formally organized, with instructions on the platforms used, the documentation
of online activities, adjustments to teaching and learning methods including students’
assessment procedures. Thus, in January/February 2022 (which was the end of the winter
semester 2021/2022), both teachers and students had achieved some experience and a sense
of routine in the process of online teaching.

To control the demographic feature reflecting students’ experience, in the group
of students, the survey was distributed at random to all students of the third year of
bachelor level or the second year of master level. The motivation behind the selection
of this target group was to ensure that the student respondents had experience in both
pre-COVID-19 pandemic (on-site) education, as well as the pains of the first lock down and
the related requirement of distance learning implementation. While distributing the survey,
we followed the saturation approach to reach a response rate of c.a. 30%. More specifically,
we distributed the survey among a wider, randomly selected group of students that fitted
our entry sample selection criteria. Then, we completed the collection of responses once
the number of complete survey responses had reached c.a. 30% of the potential number
of students that fitted our demographic criterion covering the pre- and post-COVID-19
pandemic experience (it was c.a. 1000 students for the University of Economics in Katowice,
c.a. 1000 students for VSB-TUO, and 800 students for TUKE).

In the group of educators, the invitation was distributed to all teachers who provided
lectures in the winter semester of the academic year 2021/2022 in the study programs
conforming to our entry criteria (social sciences, business- and economics-oriented). The
response rate we obtained was c.a. 25% for Poland (112 out of c.a. 350 academic staff
members), ca. 30% for TUKE (27 out of c.a. 90 academic staff members of the Faculty of
Economics), and c.a. 36% for VSB-TUO (55 out of c.a. 150 academic staff members of the
Faculty of Economics).

In Figure 3, we provide the distribution of our sample at the country level. In the
survey, we obtained 848 responses from students (Panel A), with relatively comparable
contributions from Polish (39%) and Czech (33%) students. However, in the group of
teachers, the voice of the UEKAT (PL) is prevalent, as out of 194 respondents, there were
58% (112) from this University, followed by 28% from Czechia and 14% from Slovakia.
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3.3. Methods

In the data analysis process, we confirmed the reliability (internal consistency) of our
survey with Cronbach’s alpha. The results are reported in Appendix A Table A1 separately
for the surveys of students and teachers, both in general and country level dimensions. The
results indicate good and very good reliability (with α > 0.8).

To provide an insight to the average distribution of ranks of satisfaction provided by
the respondents, we graphically present the mean values of these ranks, for each question
asked, at country level. However, we confirm the statistical significance of the observed
trends by applying nonparametric tests. The reason behind the selection of nonparametric
methods is motivated by a common problem in the survey-based studies, which is that of
data not normally distributed (we confirmed this by applying Kolmogorov–Smirnov and
Shapiro–Wilk tests).

In line with nonparametric approach, we applied the Wilcoxon signed rank test for
paired data to compare our observations (level of satisfaction) for pairs of the periods of
interest, namely post-C19 relative to either beg-C19 or post-C19 [37]. As we noted some
interesting heterogeneity between the countries of interest in terms of digital education, we
additionally perform country-level comparisons. For this purpose, we apply a nonpara-
metric ANOVA with Kruskal–Wallis test to verify the statistical significance of similarities
and differences observed between the countries (as groups of observations).

The computations were performed with the PS Imago Pro 7.0 (SPSS) software.

4. Results and Discussion
4.1. Students’ Perspective on Teachers’ Digital Communication Skills
4.1.1. Direct Communication Skills

The first problem explored in our survey was how satisfied students are with teachers’
communication skills if direct communication is considered. In Figure 4, we illustrate
the mean values of the satisfaction ranks obtained for each country (the distribution of
responses is presented in Appendix B Table A2). For Poland and Czechia, we observed
an upward trend, which indicates that there was an increase in student satisfaction from
direct and interactive communication with teachers. It suggests that in UEKAT and VSB-
TUO teachers were able to adapt to the need to communicate digitally with students and
that the pandemic led to permanent positive effects within. The results from TUKE also
show increased student satisfaction if we compare the post-COVID-19 pandemic situation
(post-C19) with the pre-COVID-19 pandemic (pre-C19) or the beginning of the pandemic
(beg-C19).
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Figure 4. Are you satisfied with the quality of direct digital communication with teachers?—Mean
values of the assigned satisfaction ranks. Source: own study.

To confirm the statistical significance of the differences observed between the pairs
of periods of interest, we performed Wilcoxon signed rank test at the country level. The
results of the Wilcoxon test (presented in Table 3) confirm that the situation after the
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COVID-19 pandemic (post-C19), compared to the situation before it (pre-C19), improved at
a statistically significant level (sig. at 0.1%) in each university. Similarly, the situation after
the COVID-19 pandemic (post-C19), compared to the situation at its beginning (beg-C19),
improved at a statistically significant level (sig. at 0.1%). This strongly supports the view
that in the universities surveyed, the COVID-19 pandemic positively influenced the quality
of teachers’ communication skills with students if direct and interactive synchronous
communication is considered.

Table 3. Are you satisfied with the quality of direct digital communication with teachers?—
Significance of the differences in means by country.

Means Differenced in Means Medians Wilcoxon Signed Rank Test
(Z-Statistic)

Pre-C19 Beg-C19 Post-C19 Post-C19 vs.
Pre-C19

Post-C19 vs.
Beg-C19 Pre-C19 Beg-C19 Post-C19 Post-C19 vs.

Pre-C19
Post-C19 vs.

Beg-C19

PL 3.5075 3.8052 4.3009 0.7934 0.4957 4 4 4 −9.114 *** −7.884 ***
SK 3.6697 3.6500 3.9773 0.3076 0.3273 4 4 4 −3.720 *** −5.016 ***
CZ 3.3447 3.7877 4.0071 0.6624 0.2194 3 4 4 −8.765 *** −3.875 ***

Notes: Statistically significant at *** α = 0.001. Source: own study.

We also performed the Kruskal–Wallis test to compare whether the differences we
observed between the countries of interest are statistically significant with regard to the
level of satisfaction of students with direct and interactive communication with teachers.
The results are reported in Table 4.

Table 4. Are you satisfied with the quality of direct digital communication with teachers?—
Comparison between the countries.

Pre-C19 Beg-C19 Post-C19

Kruskal–Wallis statistics 0.004 ** 0.062 ˆ 0.000 ***
Post-hoc tests:

CZ–PL 0.061 * 0.033 * 0.000 ***
CZ–SK 0.000 *** 0.640 0.875
PL–SK 0.378 0.071 ˆ 0.000 ***

Notes: Statistically significant at *** α = 0.001; ** α = 0.01; * α = 0.05; ˆ α = 0.1. Source: own study.

The results of the comparisons between countries lead to the conclusion that the most
important differences are observed for student satisfaction in the post-COVID-19 pandemic
period (post-C19). Before and at the beginning, the differences were statistically significant
between Slovakia and Czechia. However, for the post-COVID-19 pandemic situation, the
satisfaction of the students between the countries differed for Poland compared to Slovakia
and Czechia with 0.1% statistical significance. This confirms that the increase in student
satisfaction with digital communication with teachers observed for the current state of
affairs was not equal in all countries, and Poland was leader in improvement here.

4.1.2. Indirect Communication Skills

In Figure 5, we present the mean values of the survey ranks obtained for the question
of students’ satisfaction with the quality of indirect digital communication skills with their
teachers. The distribution of ranks, by country, is presented in Appendix B Table A3.

The data presented in Figure 5 illustrate that, for Poland, an upward trend in students’
satisfaction with the indirect digital communication skills of their teachers can be observed
if we compare the post- and pre-COVID-19 pandemic period. This observation is confirmed
by the results of the Wilcoxon signed rank test, as the differences between the periods are
statistically significant for both the pre-C19 and post-C19 situation, as well as for post-C19
situation relative to beg-C19 (Table 5). For the remaining countries, there is a slight decline
in student satisfaction with indirect communication with teachers at the beg-C19, with a
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further improvement in the level of satisfaction with the post-C19 situation. The differences
between the periods of interest are also statistically significant.
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Figure 5. Are you satisfied with the quality of indirect digital communication with teachers?—Mean
values of the assigned satisfaction ranks. Source: own study.

Table 5. Are you satisfied with the quality of indirect digital communication with teachers?—
Significance of the differences in means by country.

Means Differenced in Means Medians Wilcoxon Signed Rank Test
(Z-Statistic)

Pre-C19 Beg-C19 Post-C19 Post-C19 vs.
Pre-C19

Post-C19 vs.
Beg-C19 Pre-C19 Beg-C19 Post-C19 Post-C19 vs.

Pre-C19
Post-C19 vs.

Beg-C19

PL 3.5183 3.6166 3.9628 0.4446 0.3462 4 4 4 −5.570 *** −5.679 ***
SK 3.5699 3.4566 3.7110 0.1411 0.2544 4 4 4 −1.897 ˆ −4.524 ***
CZ 3.3462 3.3627 3.5018 0.1556 0.1391 3 3 4 −2.344 * −2.906 **

Notes: Statistically significant at *** α = 0.001; ** α = 0.01; * α = 0.05; ˆ α = 0.1. Source: own study.

In Table 6, we report the results of the Kruskal–Wallis test to compare the statistical
significance of the differences observed between the countries. The results confirm our
previous observation for Poland, which differed at a statistically significant level from
Czechia (at 0.1%) and Slovakia (at 1%) for the beg-C19 and post-C19 periods in particular.

Table 6. Are you satisfied with the quality of indirect digital communication with teachers?—
Comparison between the countries.

Pre-C19 Beg-C19 Post-C19

Kruskal–Wallis statistics 0.002 ** 0.000 *** 0.000 ***
Post-hoc tests:

CZ–PL 0.056 ˆ 0.000 *** 0.000 ***
CZ–SK 0.054 ˆ 0.171 0.003 **
PL–SK 0.179 0.002 ** 0.005 **

Notes: Statistically significant at *** α = 0.001; ** α = 0.01; ˆ α = 0.1. Source: own study.

4.2. Teacher Perceptions of Student Digital Communication Skills
4.2.1. Direct Communication Skills

The data presented in Figure 6 indicate some similarities between Poland and Czechia
if teacher satisfaction with the direct digital communication skills of students is considered.
In these universities, teachers’ satisfaction with direct communication decreased slightly
at the beginning of the pandemic (beg-C19) compared to the state before the pandemic
(pre-C19). In the case of Slovakia, we observed that the level of satisfaction was lower
for post-C19 relative to pre-C19. For Poland and Czechia, post-C19 satisfaction is slightly
higher than in the pre-C19 period. In Table 7, we provide the results of Wilcoxon signed
rank test, which indicates that only the differences after the COVID-19 pandemic relative
to its beginning are statistically significant (for Poland and Slovakia only). It supports



Sustainability 2023, 15, 11878 12 of 22

the observation that there was no significant change in teacher satisfaction with direct
communication with students if the post- and pre-C19 period is considered.
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Figure 6. Are you satisfied with the quality of direct digital communication with students?—Mean
values of the assigned satisfaction ranks. Source: own study.

Table 7. Are you satisfied with the quality of direct digital communication with students?—
Significance of the differences in means by country.

Means Differenced in Means Medians Wilcoxon Signed Rank Test
(Z-Statistic)

Pre-C19 Beg-C19 Post-C19 Post-C19 vs.
Pre-C19

Post-C19 vs.
Beg-C19 Pre-C19 Beg-C19 Post-C19 Post-C19 vs.

Pre-C19
Post-C19 vs.

Beg-C19

PL 3.7143 3.3304 3.7679 0.0536 0.4375 3 3 4 −0.529 −2.816 **
SK 3.6667 3.1852 3.4815 −0.1852 0.2963 4 3 4 −0.847 −1.838 ˆ
CZ 3.5636 3.3273 3.6364 0.0727 0.3091 4 4 4 −0.419 −1.361

Notes: Statistically significant at; ** α = 0.01; ˆ α = 0.1. Source: own study.

In Table 8, we report the results of the Kruskal–Wallis test for country-level differences.
The statistically significant differences in teacher satisfaction with indirect communication
with students are observed only in the pre-C19 and post-C19 periods.

Table 8. Are you satisfied with the quality of direct digital communication with students?—
Comparison between countries.

Pre-C19 Beg-C19 Post-C19

Kruskal–Wallis statistics 0.018 * 0.409 0.031 *
Post-hoc tests:

CZ–PL 0.031 * 0.009 **
CZ–SK 0.527 0.331
PL–SK 0.029 * 0.311

Notes: Statistically significant at ** α = 0.01; * α = 0.05. Source: own study.

4.2.2. Indirect Communication Skills

The data presented in Figure 7 indicate some similarities between Poland and Czechia
if teacher satisfaction with students’ indirect digital communication skills is considered.
In these universities, the satisfaction of teachers with indirect communication decreased
slightly at the beginning of the pandemic compared to the state before the pandemic.
In the case of Slovakia, we observe a slight increase. Furthermore, we observe that the
mean values for the post-C19 situation are slightly higher for Poland and Slovakia if
compared to the levels observed at the beginning of the COVID-19 pandemic (beg-C19).
This observation is confirmed by the results of Wilcoxon signed rank test, which we provide
in Table 9 (statistical significance at 0.1% for Poland and 5% for Slovakia and Czechia). We
also observe that, for Slovakia only, there are statistically significant differences between
the level of satisfaction observed post-C19 relative to the pre-C19 period. This suggests that
from the teacher’s perspective, the COVID-19 pandemic did not add to the quality of the
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digital indirect communication skills of students. However, it is interesting to observe that
at beg-C19, teachers found indirect communication with students more problematic than
pre-C19.
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Figure 7. Are you satisfied with the quality of indirect digital communication with students?—Mean
values of the assigned satisfaction ranks. Source: own study.

Table 9. Are you satisfied with the quality of indirect digital communication with students?—
Significance of the differences in means by country.

Means Differenced in Means Medians Wilcoxon Signed Rank Test
(Z-Statistic)

Pre-C19 Beg-C19 Post-C19 Post-C19 vs.
Pre-C19

Post-C19 vs.
Beg-C19 Pre-C19 Beg-C19 Post-C19 Post-C19 vs.

Pre-C19
Post-C19 vs.

Beg-C19

PL 3.3661 3.1518 3.4732 0.1071 0.3214 3 3 4 −0.974 −4.071 ***
SK 3.4815 3.5185 3.8519 0.3704 0.3333 3 4 4 −2.233 * −2.460 *
CZ 3.5818 3.3091 3.4909 −0.0909 0.1818 4 3 3 −0.398 −2.332 *

Notes: Statistically significant at *** α = 0.001; * α = 0.05. Source: own study.

There are no statistically significant differences if we compare observations at the
country level (Table 10). This indicates that the patterns of teachers’ perceptions of students’
indirect communication skills were similar in each of the HEIs surveyed.

Table 10. Are you satisfied with the quality of indirect digital communication with students?—
Comparison between countries.

Pre-C19 Beg-C19 Post-C19

Kruskal–Wallis statistics 0.190 0.305 0.164
Source: own study.

4.3. Channels of Digital Direct Communication

The third problem we explored was the change in level of satisfaction with the plat-
forms of digital communication used in the HEIs surveyed. More specifically, we focused
on platforms used for online lectures. We considered the perspective of both students and
teachers given the importance of reciprocity in communication. Teachers’ impressions
on the functionality of the channel they are required to use are influential on how they
communicate with students and may, in turn, influence student satisfaction. The basic
digital platforms used for teaching varied in these countries as they depended on the
individual policy of each university regardless of country. For example, for VSB TUO and
TUKE, the main platform was MS Teams, but for UEKAT it was Google Classroom. In this
aspect of our investigations, we focused on the comparison of the situation at the beginning
of the COVID-19 pandemic (beg-C19) and after (post-C19). The reason is that pre-C19, the
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surveyed universities did not offer digital courses; thus, both teachers and students could
not provide us with a reliable estimation of their satisfaction level in this regard.

In Figure 8, we provide the means of the student’s rankings provided for their level
of satisfaction with the digital communication channels used (5-point Likert scale). In
all countries, we observe a visible increase in the ranks assigned to satisfaction scores,
which indicates increased satisfaction of the platforms in the post-C19 period compared to
beg-C19. These observations are statistically significant at 0.1%, as confirmed by Wilcoxon’s
signed rank test (Table 11). The data also confirm the increase in teacher satisfaction with
the platforms used. The differences in satisfaction levels post-C19 relative to beg-C19 are
statistically significant (at 0.1% and 1%).
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Figure 8. How satisfied are you with the software platforms used for online lectures?—Mean values
of assigned ranks. Source: own study.

Table 11. How satisfied are you with the software platforms used for online lectures?—Significance
of differences in means by country.

Means Differenced in
Means Medians Wilcoxon Signed Rank

Test (Z-Statistic)

Beg-C19 Post-C19 Post-C19
vs. Beg-C19 Beg-C19 Post-C19 Post-C19

vs. Beg-C19

Students’
satisfaction

PL 4.1759 4.4325 0.2566 4 5 −5.679 ***
SK 3.6009 4.0000 0.3991 4 4 −6.144 ***
CZ 3.9218 4.2000 0.2782 4 4 −6.096 ***

Teachers’
satisfaction

PL 4.0357 4.3482 0.3125 4 5 −3.977 ***
SK 4.0000 4.4444 0.4444 4 4 −2.807 **
CZ 3.8000 4.1455 0.3455 4 4 −2.863 **

Notes: Statistically significant at *** α = 0.001; ** α = 0.01. Source: own study.
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In Table 12, we report the results of the Kruskal–Wallis test, where we compare the
differences between countries. If we consider the satisfaction of students, there are signif-
icant differences between all pairs of countries. However, if we consider the satisfaction
of teachers, the differences at the country level are only statistically significant in the
post-COVID-19 period, and Poland differed with 1% statistical significance from Slovakia
and Czechia.

Table 12. How satisfied are you with the software platforms used for online lectures?—Student
comparison between countries.

Students’ Satisfaction Teachers’ Satisfaction

Beg-C19 Post-C19 Beg-C19 Post-C19

Kruskal–Wallis statistics 0.000 *** 0.000 *** 0.167 0.004 **
Post-hoc tests:

CZ–PL 0.000 *** 0.000 *** 0.003 **
CZ–SK 0.003 ** 0.001 ** 0.003 **
PL–SK 0.000 *** 0.000 *** 0.270

Notes: Statistically significant at *** α = 0.001; ** α = 0.01. Source: own study.

5. Conclusions

The quality of digital communication is critical for the efficiency of the learning process.
Digitalization of communication in education can lead to many aspects of resource efficiency
and thus increase quality of education and reduce inequalities, in line with sustainable
development requirements [6,8]. Therefore, after an intensive and unexpected process of
digital transformation speeded up by the COVID-19 pandemic, there is a constant need
to study the effectiveness of methods, channels, and tools used to improve the quality of
teaching and learning in a digital environment.

Our empirical investigations were designed to explore whether the pandemic im-
proved digital communication skills in HEIs. For these purposes, we surveyed teachers’
and students’ satisfaction in different types of communication (direct, indirect), as well as
their satisfaction with the platforms used. Our study focused on comparing satisfaction
levels post-COVID-19 pandemic, relative to the pre-COVID-19 pandemic period.

Our study found that student satisfaction with digital communication skills of teachers
increased but was not equal in all countries. For instance, in Poland, the improvement
was more visible in comparison to Slovakia and Czechia. These results are interesting
given that, according to Eurostat data [15], Poland was lagging behind in the evolution of
digital education at scale (as far as the increase in the percentage of people who take online
courses or use online learning materials is considered). Our findings also show that from
the teachers’ perspective, the COVID-19 pandemic did not add to the quality of digital
indirect communication skills of students. However, teachers’ satisfaction with indirect
communication with students increased at the beginning of the COVID-19 pandemic, and
then teachers found indirect communication with students more problematic than before
the COVID-19 pandemic.

The results achieved in our investigations align with some other previous studies.
The studies conducted by Azeiteiro et al. [38] in Portugal and Iglesias-Pradas et al. [39]
in Madrid, Spain, show that digital education can provide an effective alternative to the
traditional face-to-face form, which can be a source of satisfaction, motivation, and increase
in student academic performance. As indicated in those studies and also by Hasan and
Khan [40], the greatest advantage for students is flexibility and interactivity.

On the other hand, however, for some countries, the results were reversed. For
example, findings for Finland [41] and Sweden [42] confirmed mostly negative experiences
of students and teachers from online education in HEIs. The results of these studies show
a decrease in motivation, general satisfaction with studying, and teacher–student and
student–student interaction [43]. These works, however, do not straightforwardly address
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satisfaction with digital communication skills between senders and recipients of messages
in the process of digital education. In this respect, our study provides some new insights.

If we consider the technological aspects of the process of communication, our study
indicates increased student satisfaction with the platforms used to support digital education,
if the pre- and post-COVID-19 pandemic periods are compared. These results are aligned
with the majority of previous studies, even those where the general experience of digital
education was negative (like, for example, Dalipi et al. [42] or Niemi and Kousa [41]).
The increase in student and teacher satisfaction from the platforms used confirms that
regular use of ICT tools leads to familiarity and routine, fewer problems, and thus a higher
functionality rating. However, it also shows that the features, functionality, quality, and
performance of available on-the-market ICT tools and platforms used for teaching and
learning purposes were quite high and well prepared for this unexpected digital transition
(Dalipi et al. [42]; Hasan and Khan [40]; Iglesias-Pradas et al. [39]).

Our study has several limitations. First, it covers only three universities from three
countries. We paid attention to ensuring homogeneity regarding sociodemographic fea-
tures of the respondents (countries/fields of study/prior experience in education). Still,
however, the country orientation limits the generalizability of our findings, in particular if
the voice of the academic teachers is considered. Despite these limitations, our study offers
some insights into the research on digital communication in education from dynamically
developing eastern European countries (Poland, Czechia, and Slovakia). In this regard,
it supplements the existing theoretical output that mainly comes from western European
countries, for example, the Netherlands [6], Sweden [42], Portugal [38], Finland [41], or
Spain [39]. Another limitation of our study is that it is based on a comparison of the
subjective assessments of the respondents. We tracked satisfaction with digital commu-
nication skills in education and the platforms used to support this process by tracking
differences in declared satisfaction level of each respondent for the three periods of interest.
This approach is helpful in monitoring overall trends, although is based on a subjective
evaluation of the satisfaction of each respondent. Thus, conclusions at a generalized level
must be drawn carefully. In particular, the satisfaction at country level might depend on
some factors that are interlinked to cultural or social factors. We believe this aspect emerges
as an interesting and relevant area for further investigation.

In a similar dimension, our study is limited by not covering other potential factors
that could be influential on the efficiency of digital communication in education, such as
technical/infrastructural and organizational factors, as well as individual propensity to or
familiarity with the use of ITC tools or readiness for innovation in the education process.
The level of access to the internet and some economic and infrastructural conditions for
the investigated countries and other western European countries is regarded as similar.
However, there are studies that provide evidence for countries such as Bangladesh [44],
India [40], or the Philippines [45] reporting that the quality of digital education was highly
influenced by poor infrastructure, internet accessibility, lack of devices, and affordability of
technology. Among organizational factors, prior works have confirmed the relevance of the
size of the class, course content design (relation between synchronous and asynchronous
teaching), or the choice of digital tools and platform used in the education process [39,46,47].
Further inquiries shall be made to recognize how these factors influence participant (here:
teachers and students) satisfaction with digital communication skills. Also, further studies
shall inquire regarding teacher digital communication skills in the interlink between their
experience, readiness to innovate with various ITC tools, or new digital teaching methods.

The results of our survey provide some relevant policy implications. In pursuance of
sustainable development, digital education technologies will inevitably evolve and their use
in HEI environment will be more common [48]. In fact, the three universities we surveyed
have already decided to shift part of their educational programs to being delivered online
only (in response to students’ expectations, but also due to cost reduction reasons). Thus,
for the support of more efficient communication in the process of digital education, constant
training is essential. This training shall cover both the use of new ITC tools, as well as
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the mastering of teachers’ digital communication skills. In particular, teachers need some
support in developing their competences in enhancing students’ attention and motivation
in the process of digital education. From a policy-oriented perspective, our study also
highlights the need for modification of quality and assurance procedures at HEIs if digital
or hybrid learning is in place. The digital environment requires a different approach
from teachers (as the senders of the communicates), to ensure students’ motivation and
participation in online education. Thus, recognition and inclusion of teachers’ digital
communication skills in quality and assurance procedures is relevant.
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Appendix A

Table A1. The results of Cronbach’s alpha.

Teachers Students

PL 0.812 0.808
SK 0.803 0.848
CZ 0.868 0.823

Whole sample 0.803 0.826

Appendix B

Table A2. Are you satisfied with the quality of the quality of direct digital communication with
educators?—Distribution of students’ responses by country.

Pre-C19 Beg-C19 Post-C19

Frequency % Frequency % Frequency %

PL Definitely not 14 4.2 21 6.3 11 3.3
No 40 12.0 25 7.5 14 4.2
Neutral 86 25.8 87 26.1 61 18.3
Yes 98 29.4 100 30.0 127 38.1
Definitely yes 63 18.9 80 24.0 110 33.0
No opinion 32 9.6 20 6.0 10 3.0
In total, 333 100.0 333 100.0 333 100.0
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Table A2. Cont.

Pre-C19 Beg-C19 Post-C19

Frequency % Frequency % Frequency %

SLO Definitely not 5 2.3 13 5.9 5 2.3
No 15 6.8 24 10.9 13 5.9
Neutral 74 33.5 44 19.9 31 14.0
Yes 81 36.7 85 38.5 104 47.1
Definitely yes 46 20.8 54 24.4 67 30.3
No opinion 0 2.0 1 0.5 1 0.5
In total 221 100.0 221 100.0 221 100.0

CZ Definitely not 16 5.4 7 2.4 6 2.0
No 42 14.3 21 7.1 5 1.7
Neutral 110 37.4 76 25.9 58 19.7
Yes 75 25.5 111 37.8 125 42.5
Definitely yes 50 17.0 77 26.2 88 29.9
No opinion 1 .3 2 0.7 12 4.1
In total 294 100.0 294 100.0 294 100.0

Table A3. Are you satisfied with the quality of indirect digital communication with teachers?—
Distribution of students’ responses by country.

Pre-C19 Beg-C19 Post-C19

Frequency % Frequency % Frequency %

PL Definitely not 14 4.2 21 6.3 11 3.3
No 40 12.0 25 7.5 14 4.2
Neutral 86 25.8 87 26.1 61 18.3
Yes 98 29.4 100 30.0 127 38.1
Definitely yes 63 18.9 80 24.0 110 33.0
No opinion 32 9.6 20 6.0 10 3.0
In total 333 100.0 333 100.0 333 100.0

SLO Definitely not 4 1.8 16 7.2 8 3.6
No 28 12.7 27 12.2 24 10.9
Neutral 46 20.8 49 22.2 41 18.6
Yes 84 38.0 95 43.0 95 43.0
Definitely yes 31 14.0 32 14.5 50 22.6
No opinion 28 12.7 2 0.9 3 1.4
In total 221 100.0 221 100.0 221 100.0

CZ Definitely not 7 2.4 8 2.7 5 1.7
No 40 13.6 48 16.3 33 11.2
Neutral 95 32.3 91 31.0 94 32.0
Yes 92 31.3 107 36.4 111 37.8
Definitely yes 26 8.8 30 10.2 36 12.2
No opinion 34 11.6 10 3.4 15 5.1
In total 294 100.0 294 100.0 294 100.0
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Table A4. Are you satisfied with the quality of direct digital communication with students?—
Distribution of teachers’ responses by country.

Pre-C19 Beg-C19 Post-C19

Frequency % Frequency % Frequency %

PL Definitely not 4 3.6 13 11.6 10 8.9
No 3 2.7 14 12.5 9 8.0
Neutral 50 44.6 32 28.6 23 20.5
Yes 19 17.0 29 25.9 25 22.3
Definitely yes 36 32.1 24 21.4 45 40.2
No opinion 0 0.0 0 0.0 0 0.0
In total 112 100.0 112 100.0 112 100.0

SK Definitely not 3 11.1 1 3.7
No 2 7.4 5 18.5 8 29.6
Neutral 8 29.6 9 33.3 3 11.1
Yes 14 51.9 4 14.8 7 25.9
Definitely yes 3 11.1 6 22.2 8 29.6
No opinion 0 0.0 0 0.0 0 0.0
In total 27 100.0 27 100.0 27 100.0

CZ Definitely not 2 3.6 6 10.9 1 1.8
No 4 7.3 6 10.9 7 12.7
Neutral 19 34.5 14 25.5 14 25.5
Yes 21 38.2 22 40.0 22 40.0
Definitely yes 9 16.4 7 12.7 11 20.0
No opinion 0 0.0 0 0.0 0 0.0
In total 55 100.0 55 100.0 55 100.0

Table A5. Are you satisfied with the quality of indirect digital communication with students?—
Distribution of teachers responses by country.

Pre-C19 Beg-C19 Post-C19

Frequency % Frequency % Frequency %

PL Definitely not 7 6.3 14 12.5 11 9.8
No 7 6.3 17 15.2 10 8.9
Neutral 55 49.1 37 33.0 34 30.4
Yes 24 21.4 26 23.2 29 25.9
Definitely yes 19 17.0 18 16.1 28 25.0
No opinion 0 0.0 0 0.0 0 0.0
In total 112 100.0 112 100.0 112 100.0

SK Definitely not 1 3.7 1 3.7 1 3.7
No 2 7.4 3 11.1 1 3.7
Neutral 11 40.7 8 29.6 6 22.2
Yes 9 33.3 11 40.7 12 44.4
Definitely yes 4 14.8 4 14.8 7 25.9
No opinion 0 0.0 0 0.0 0 0.0
In total 27 100.0 27 100.0 27 100.0

CZ Definitely not 1 1.8 4 7.3 2 3.6
No 5 9.1 7 12.7 3 5.5
Neutral 20 36.4 20 36.4 23 41.8
Yes 19 34.5 16 29.1 20 36.4
Definitely yes 10 18.2 8 14.5 7 12.7
No opinion 0 0.0 0 0.0 0 0.0
In total 55 100.0 55 100.0 55 100.0
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Table A6. How satisfied are you with the software platforms used for on-line lectures?—Distribution
of students’ responses by country.

Beg-C19 Post-C19

Frequency % Frequency %

PL Definitely not 15 4.5 4 1.2
No 13 3.9 6 1.8
Neutral 32 9.6 30 9.0
Yes 90 27.0 91 27.3
Definitely yes 157 47.1 195 58.6
No opinion 26 7.8 7 2.1
In total 333 100.0 333 100.0

SK Definitely not 14 6.3 3 1.4
No 24 10.9 7 3.2
Neutral 38 17.2 30 13.6
Yes 101 45.7 127 57.5
Definitely yes 41 18.6 53 24.0
No opinion 3 1.4 1 0.5
In total, 221 100.0 221 100.0

CZ Definitely not 10 3.4 5 1.7
No 15 5.1 4 1.4
Neutral 52 17.7 34 11.6
Yes 128 43.5 132 44.9
Definitely yes 89 30.3 115 39.1
No opinion 0 0.0 4 1.4
In total 294 100.0 294 100.0

Table A7. How satisfied are you with the software platforms used for online lectures?—Distribution
of teachers’ responses by country.

Beg-C19 Post-C19

Frequency % Frequency %

PL Definitely not 4 3.6 3 2.7
No 5 4.5 4 3.6
Neutral 21 18.8 7 6.3
Yes 35 31.3 35 31.3
Definitely yes 47 42.0 63 56.3
No opinion 0 0.0 0 0.0
In total, 112 100.0 112 100.0

SK Definitely not 0 0.0 0 0.0
No 2 7.4 0 0.0
Neutral 5 18.5 1 3.7
Yes 11 40.7 13 48.1
Definitely yes 9 33.3 13 48.1
No opinion 0 0.0 0 0.0
In total, 27 100.0 27 100.0

CZ Definitely not 2 3.6 55 100.0
No 4 7.3 1 1.8
Neutral 12 21.8 6 10.9
Yes 22 40.0 32 58.2
Definitely yes 15 27.3 16 29.1
No opinion 0 0.0 55 100.0
In total 55 100.0 55 100.0
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