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ABSTRACT E-learning is an evolutionary concept, not a revolutionary concept since it has been introduced
and practiced in previous decades as well. The current research paper contributes to educational research
based on the investigation of holistic perspectives of the ongoing online teaching activities during the
lockdown period. The article is built on a literature review. The methodologies are described and the results
are presented. There have been research on distant learning and digitalization, but mostly in terms of
potential, obstacles, and student assessments, as well as their influence on education. There are no empirical
research on the worldwide trend of how employees utilize e-learning resources to determine instructors’
interest in and attitudes about using them. This chasm is also regarded a new angle of empirical research
that uses the Chi-square test of independence to find patterns. The present research aims to build a realistic
instrument that can assess instructors’ attitudes about e-learning during COVID-19 with this purpose in
mind.The paper consists of two parts: a literature review and statistical analysis. The research was conducted
by means of a diagnostic opinion CAWI (Computer Assisted Web Interview) questionnaire and statistical
analysis. This study was conducted among 342 teachers working in various universities located in the
following countries: Poland, Pakistan, Iraq, USA, UK, Germany, and Austria. The questionnaire consisted of
20 questions. The researchers provided a detailed overview of e-learning practices during the pandemic and
its future prospects from the teacher’s point of view. The goals of this article and the research problems are to
learn about the worldwide trend of how employees utilize e-learning resources, to identify teachers’ interests
in and attitudes towards using e-learning resources throughout the globe, and to recommend opportunities
for workers to use e-learning resources around the world, which is a very important issue, especially in
the era of globalization, society 5.0, and industry 4.0. The authors also proposed a Chi-square statistical
analysis to check whether there exists a relationship between two variables based on which the hypotheses
were formulated. The results of the study clearly show that the respondents approach to e-learning was
very responsible because they realized that it was up to them to properly convey knowledge. The results of
empirical research show that the digitalization of education is no longer a future trend, but today’s trend or
even a university standard in the education improvement direction.

INDEX TERMS Continuing education, distance learning, education courses, statistics.

I. INTRODUCTION
Digitalization, or the replacement of face-to-face contacts
with digital interactions [1], is causing changes in higher
education and influencing the trilemma; institutions confront
new difficulties, and possibilities are arising [2], [3]. The
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COVID-19 pandemic has had a massive impact on human life
across the globe. The strategies of companies nowadays are
adapting to the conditions of the epidemic by using digitaliza-
tion of processes and tasks as well as innovative approaches
in management [4]. The outbreak of the covid-19 pandemic
created a negative impact on education too [5]. In order to
contain the spread of COVID-19, most countries in the world
temporarily closed educational institutions [6] to stop the

59782 This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/ VOLUME 10, 2022

https://orcid.org/0000-0002-5548-6787
https://orcid.org/0000-0003-0407-0826
https://orcid.org/0000-0003-1738-5034
https://orcid.org/0000-0002-5055-3645


J. Rosak-Szyrocka et al.: Digitalization of Higher Education Around Globe During Covid-19

infection from spreading [7]. According to UNESCO, by the
end of April 2020, educational institutions were shutting
down in 186 countries, affecting approximately 74% of total
enrolled learners on the planet [7]. With the spread of the
COVID-19 pandemic increasing due to new mutant types,
there is a paradigm shift that occurred during this period
towards online teaching mode, since it is the only option
left to continue education due to the indefinite shut down of
schools, colleges, and universities [8]. Online education is a
modern approach and pedagogical shift from the traditional
method of education that transformed the teaching-learning
experience from the classroom to online portals, from per-
sonal to virtual, and from seminars to webinars [9]. As noted
by the authors, Gajdzik B. and Wolniak R., digitalisation is
the technical achievement of the Third Industrial Revolu-
tion [10]. COVID-19 and the mass transition of educational
relations into the distance learning form have unexpectedly
boosted digitalization in education [11]. Digitalization in
education is a very important trend in the world, which will
fundamentally change the nature of education in the upcom-
ing decades [12] as well as enable the creation of services
of much higher quality than today [13]. The development
of the Internet and, nowadays, COVID-19 determined an
increase in the role of computer-based instruments in the
education process. This is the reason why educational institu-
tions have an increasing need to use virtual learning environ-
ments (VLE), namely an electronic learning platform [12].
The education system has experienced a sudden shift from
a conventional classroom environment to electronic devices
and online applications [14]. Without the means of e-learning
platforms, education would have reached a sudden halt since
the outbreak of COVID-19 [15]. Because of COVID-19, there
is not sufficient time to assure the quality of e-learning and
teaching environments [16].

II. DISTANCE LEARNING – LITERATURE REVIEW
The COVID-19 Pandemic wreaked havoc on many areas
of society, including education, drastically altering students’
learning environments. Governments all over the globe have
had to shut schools and colleges in order to transition to an
online method of delivery in the education sector [17], [18].
Because of the fast shift to online learning, educators and
institutions must create more creative teaching approaches to
help students cope with the issue. It’s important to remember
that we’re living in the age of large-scale online learning,
in which education is given remotely through a variety of
digital platforms [19]. Mohalik and Sahoo (2020) argued
that the transformation of teaching and learning to an online
mode has received huge acceptance from teachers, especially
during the COVID-19 pandemic situation [16], [17]. Due
to the urgent adoption of the online mode, many teachers
are left unprepared mentally, financially, socially, and even
technically. This is because teachers too face difficulty in
handling technological pedagogical approaches as they are
unfamiliar with them [16], [18], [20]. Tam andEl-Azar (2020)
advocated that ‘‘resilience must be built into our educational

systems,’’ and their study also indicated three trends expected
in future transformations: increasing educational innovations,
emboldened public-private educational partnerships, and a
digital divide gap [21], [22]. The authors showed that the
time-bound relevance and critical nature of the online teach-
ing mode have been realized during the lockdown period [9].
Dhawan [23]mentioned that there are several arguments posi-
tively associated with e-learning, such as accessibility, afford-
ability, flexibility, learning pedagogy, life-long learning, and
policy. Moreover, it is said that the online mode of learning is
easily accessible and can even reach rural and remote areas.
It is a relatively cheaper mode of accessing education since it
reduces the costs incurred in transportation, accommodation,
and the overall cost of institution-based learning.

Online teaching of the courses requires detailed lesson
plans and good study materials should be developed accord-
ingly. Certain challenges are faced in online educationmodes,
such as a lack of online teaching skills among educators, time-
consuming preparation of lesson plans, lack of appropriate
support from technical teams, and traffic overload in online
educational platforms. Not only the teachers, but also the
students realized the challenges. There are the following chal-
lenges, in their opinion: a lack of a proper learning attitude,
lack of suitable learning materials, an inclination towards
classroom-based learning, incapability of maintaining self-
discipline, and an inadequate learning environment at their
homes during self-isolation [24].

The experience gained from the COVID-19 pandemic
demands new laws, regulations, platforms, and results to be
generated [25] or future cases when countries, governments,
and people will be better prepared than today [22], [26].

Narayanan (2020) showed that more than 70% of the
respondents in his study agreed that COVID-19 increased the
general awareness and importance of technology in today’s
world and also expressed concern about the loss of job oppor-
tunities. Furthermore, more than 60% of the respondents
agreed that COVID-19 resulted in psychological stress and
complicated visa and visa-extension procedures. Most of the
respondents who took the survey (55%) said that the home
environment and where the person is staying, as well as tech-
nical skills and location flexibility, were the most important
factors in the success of online learning [27]. Allo (2020) did
a study and found that online learning is very useful when
there is a pandemic outbreak [28].

III. ATTITUDE TOWARDS DISTANCE LEARNING DURING
COVID-19
In recent years, e-learning has gained immense popularity
and wide acceptance among higher education institutions and
the student community to access e-learning resources [18].
Modern technology facilitates and provides students with
ease of access to learning new things. Attitude plays a cru-
cial role in using e-learning approaches as a strong tool
for positive change. During the COVID-19 lockdown, the
e-learning approach was widely accepted by higher education
institutions to educate their students [29]. Krishnakumar and
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Rajesh (2011) stressed that teachers should have a positive
attitude and must be familiar with using technology-related
products in the teaching-learning process. The study con-
firmed that those teacherswho are familiar with the e-learning
approach remain more satisfied than those who are not famil-
iar with the technology. The comparison revealed the attitudes
of both types of teachers in universities [21].

In the study conducted by Alhumaid et al. (2020), the
authors investigated the perception and attitude of teachers
towards e-learning acceptance in developing countries. They
found a positive relationship between e-learning and techno-
logical acceptance in Pakistan during the COVID-19 lock-
down. The teachers also exhibited a positive attitude towards
the research findings. The teachers said that the technology is
very useful when there is a crisis, and it also helps the students
do better in school [30].

Another study by Akbarilakeh et al. (2019) showed
that university workers were happy with the e-learning
method [31].

IV. METHODOLOGY
A. RESEARCH PROBLEM
The purpose of this article is to know the global trend of how
e-learning resources are used by workers, identify the interest
and attitude of workers towards using e-learning resources
across the world, and suggest prospects for using e-learning
resources by workers across the world. Based on the research
problem, objectives were defined. The sudden outbreak of
the COVID-19 pandemic has affected education prospects
across the globe, irrespective of its status i.e., developing
or developed countries [25], [28], [32]. The pandemic has
disrupted the traditional teaching-learning form of education
that we have been accustomed to for many years. However,
the current situation is a completely unprecedented one and
has never been experienced by any generation-s in history.
There are studies that have examined distance learning issues
and digitalization, but first of all in terms of opportunities,
challenges, and basis on students’ evaluations or its impact on
education [11], [21], [22], [24], [33]. There are no empirical
studies on the global trend of how workers use e-learning
resources to determine instructors’ interests in and attitudes
toward utilizing e-learning resources.This gap is also con-
sidered a further perspective of empirical research to iden-
tify trends by using Chi-square test of independence. With
this motivation, the current study is aimed at developing a
practical tool that can measure teachers’ attitudes towards e-
learning during COVID-19. Education has been suspended
for a long time now since the COVID-19 pandemic continued
for almost two years, with third and fourth waves predicted
in the upcoming months. So, researchers should find a mea-
sure of trends towards e-learning. Even if the COVID-19
pandemic ends, e-learning must be continued in anticipation
of future disasters so that the human community will be
better prepared. The researchers provided a detailed overview
of e-learning practices during the pandemic and its future
prospects from the teacher’s point of view.

A Chi-square statistical analysis was also suggested by the
authors. This is a way to see if there is a relationship between
two variables that were used to make hypotheses.
H1. It is assumed that COVID-19 has a significant

impact on the educational digitalization of higher
schools.
H2. Adaptation of universities to the new situation has

a significant impact on the level of education.
Students nowadays expect their university to not only pro-

vide them with a valuable source of practical knowledge, but
also to be prepared to provide appropriate distance learning
opportunities on a daily basis to diversify and enrich their
study process experience, as well as during global pandemic
crises, which will most likely be a reality in their lives in the
coming decades [34], [35]. However, the twenty-first century
has brought new challenges: today’s digital possibilities are
founded on the knowledge and systems of the previous three
industrial revolutions, maturing into a new level of human-
technological integration for more efficient goods that satisfy
today’s society’s demands [25], [28], [32]. The COVID19
pandemic, which began in March 2020, posed unanticipated
and major problems for all European Union education and
training institutions, necessitating quick actions from Mem-
ber States. The coronavirus outbreak posed several new
and unforeseen challenges to higher education institutions.
Today’s universities in Europe face both difficulties and pos-
sibilities, particularly in terms of digitization and digitally
enhanced learning and teaching [36].

B. SIGNIFICANCE OF THE STUDY
The current study is aimed at finding out the e-learning
experience during the COVID-19 pandemic. This study was
conducted among teachers working in various universities so
as to gain additional information regarding the contribution
of the e-learning approach during this pandemic. It can be a
way to learn in schools to improve the teacher’s knowledge
and skills by using digital technology.

C. OBJECTIVES
• To know the global trend of how e-learning resources are
used by workers;

• Identifying workers’ interest in and attitudes toward
using e-learning resources around the world;

• To suggest prospects for using e-learning resources by
workers across the world.

D. STUDY SAMPLE
The current study was conducted based on primary data. The
data was collected from workers associated with different
universities. An online questionnaire was prepared and the
data was collected by uploading the questionnaire as a Google
form. Among the workers, only 342 samples were scrutinized
based on the stratified sampling method. The study period
was October 2020. There were a total of 20 questions in the
survey. Table 1 shows the demographic information of the
study samples.
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TABLE 1. Demographic information.

V. PRACTICAL SIDE
As shown in the results, most of the teachers prefer to use
Google Class.

Because it is still the best and most flexible way to learn,
as shown by the sample members’ answers to the first ques-
tion (see Fig. 1).

Table 2 shows the most important problems faced by teach-
ers during the COVID-19 pandemic.

VI. CHI-SQUARE TEST OF INDEPENDENCE
Table 3 shows the results of the descriptive statistics (fre-
quencies and percentages) for the questions underlying the
e-learning scale. The scale consists of 15 questions from V1
to V15, and most of the questions are of the Yes/No question
type, while a few are Yes/No/Don’t know questions. The

TABLE 2. Important problems.

analysis of this scale is followed by cross-tabulation for V1
with other questions associated with the Chi-square test in
order to test if there is a correlation or independence between
the selected items.

Based on the questions asked by the respondents
(V1-V15), factors with or without dependencies were devel-
oped. In order to check their origins by means of the student’s
t-test, the Chi-square values and C-Pearson coefficients were
calculated, which are presented in the following tables.

Table 4 shows the cross-tabulation results between V1
and V2 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V2
are independent of each other since (χ∧2 (1) = 0.399,
P > 0.05).
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TABLE 3. Frequencies and percentages for variables.

Table 5 shows the cross-tabulation results between V1
and V3 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V3
are correlated with each other, since (χ∧2 (1) = 18.193,
P < 0.001).

FIGURE 1. Kind of e-learning platform.

TABLE 4. Cross-tabulation between V1 and V2.

TABLE 5. Cross-tabulation between V1 and V3.

Table 6 shows the cross-tabulation results between
V1 and V4 associated with the Chi-square test of indepen-
dence. The results of the Chi-square test show that V1 and
V4 are correlated with each other, since (χ∧2 (1) = 13.1,
P < 0.001).

TABLE 6. Cross-tabulation between V1 and V4.

Table 7 shows the cross-tabulation results between V1
and V5 associated with the Chi-square test of independence.

59786 VOLUME 10, 2022



J. Rosak-Szyrocka et al.: Digitalization of Higher Education Around Globe During Covid-19

The results of the Chi-square test show that V1 and V5 are
independent of each other, since (χ∧2 (1)= 1.00, P> 0.05).

TABLE 7. Cross-tabulation between V1 and V5.

Table 8 shows the cross-tabulation results between V1
and V6 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V6 are
independent of each other, since (χ∧2 (1)= 0.253, P> 0.05).

TABLE 8. Cross-tabulation between V1 and V6.

Table 9 shows the cross-tabulation results between V1
and V7 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V7 are
independent of each other, since (χ∧2 (1)= 0.003, P> 0.05).

TABLE 9. Cross-tabulation between V1 and V7.

Table 10 shows the cross-tabulation results between V1
and V8 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V8 are
correlated with each other, since (χ∧2 (2)= 8.938,P< 0.05).

Table 11 shows the cross-tabulation results between V1
and V9 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V9 are
independent of each other, since (χ∧2 (1)= 0.640, P> 0.05).

Table 12 shows the cross-tabulation results between V1
and V10 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V10 are
independent of each other, since (χ∧2 (1)= 0.946, P> 0.05).

TABLE 10. Cross-tabulation between V1 and V8.

TABLE 11. Cross-tabulation between V1 and V9.

TABLE 12. Cross-tabulation between V1 and V10.

Table 13 shows the cross-tabulation results between V1
and V11 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V11 are
independent of each other, since (χ∧2 (2)= 3.265, P> 0.05).

TABLE 13. Cross-tabulation between V1 and V11.

Table 14 shows the cross-tabulation results between V1
and V12 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V12 are
correlatedwith each other, since (χ∧2 (1)= 4 .939,P< 0.05).

Table 15 shows the cross-tabulation results between V1
and V13 associated with the Chi-square test of independence.
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TABLE 14. Cross-tabulation between V1 and V12.

The results of the Chi-square test show that V1 and V13 are
correlated with each other, since (χ∧2 (2)= 12.35,P< 0.01).

TABLE 15. Cross-tabulation between V1 and V13.

Table 16 shows the cross-tabulation results between V1
and V14 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V14 are
correlated with each other, since (χ∧2 (1)= 10.1, P< 0.001.

TABLE 16. Cross-tabulation between V1 and V14.

TABLE 17. Cross-tabulation between V1 and V15.

Table 17 shows the cross-tabulation results between V1
and V15 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V15

are correlated with each other, since (χ∧2 (1) = 28.55,
P < 0.001).
Through the statistical analysis, the following hypotheses

(H1, H2) are accepted. This confirms the existence of a
relationship among the variables. The analysis of data about
digitalization of higher education around the globe during
covid-19 allows for the conclusion that the selection of the
sample for the study was correct.

VII. CONCLUSION
Future learning will be replete with easy, cost-effective, and
efficient digital technologies. As a result, aggressive improve-
ment, outstanding service systems, determination, unique
aptitudes, talents to lead data and information resources, con-
tinual transformation and development, alignment to excel-
lence, and completion must all be encouraged by education
administration and learning procedures. The COVID-19 epi-
demic shown that smart learning technologies have become
one of the most important components in integrating univer-
sities into the global higher education market [37]. Massive
changes are occurring in education, skills, and employment
as a result of digital technology. These developments reflect
how technology is becoming more and more important in
education 4.0 [38]. Through education cooperation, digital
technologies are growing beyond creative and less conven-
tional teaching and learning practices [39], [40].

Our results provide some initial evidence that during
pandemic-forced e-learning, many teachers appreciate the
opportunities offered by distance learning. We also showed
distance learning is related to various problems, but in the
age of a pandemic, it is the only possibility of contact and
teaching. Therefore, teachers approach this form of education
very responsibly. Despite the fact that some of the respon-
dents had never participated in training before and had never
taught in the distance learning, it turns out that they quickly
adapted to this type of class. It seems that supporting teachers
with training in the use of tools as well as the opportuni-
ties created by the platform is critical in the current edu-
cational landscape, especially in the context of the growing
expectations of students. Research has shown that teachers
liked COVID-distance learning in the era of COVID-distance
learning, and many of them took advantage of the opportu-
nities offered by this education. Three platforms were most
often used in schools: Google Classroom, Zoom, andMoodle.
Research has shown that teachers use various educational
tools, but the most common are PowerPoint presentations and
videos. Online learning hasmade it more difficult for teachers
to get students to participate in class.

In today’s scenario, learning has stepped into the digital
world. The focus of education is changing to technol-
ogy learning and usability [41]. Both teaching profession-
als and students are virtually connected with each other
through e-learning platforms. Higher education has been
transformed from a conventional to a smart learning model
thanks to innovative information and communication tech-
nology. Smart learning takes use of technical and social
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advancements to enable successful tailored learning via the
use of cutting-edge technology, particularly smart devices and
internet technologies [42], [43]. The academic community is
becoming more interested in smart learning [34], [35], [44].
The e-learning approach has been widely accepted in this
COVID-19 pandemic lockdown and has proved its excellence
in all the stages of education [4]. In the study conducted by
Radha et al. (2020), e-learning seems to be the forthcoming
trend and is becoming widespread already. The pandemic
situation demands tech-savvy and highly skilled educators.
Thus, educators should enhance their knowledge and skills to
leverage technological devices, e-learning tools, educational
apps, and other such online platforms [10], [45]. E-learning
has significantly evolved in parallel with the development
of information and communication technologies. The real
growth of e-learning has started after the introduction of
the web and is developing to cope with the new challenges.
E-learning has many benefits for both trainers and learners in
their teaching-learning process.

The current study results claim that theworkers’ perception
of online learning is good in the midst of the COVID-19
pandemic. Though online learning is considered a good
option during the COVID-19 pandemic, it also highlights the
availability of internet access, financial issues, and online
learning implementation. Taking the paper’s objectives into
consideration, there following conclusion follows:
To know the global trend of how e-learning resources are

used by workers, The use of e-learning is now a trend and a
requirement for teachers who had not been involved in this
type of class and were reluctant to take such classes. It turned
out that in times of the pandemic, e-learning was the only
alternative to schools shutting down.
To identify the interest and attitude of workers towards

using e-learning resources across the world, teachers
approach e-learning very responsibly because they realize
that it is up to them to properly convey knowledge. At the
same time, research showed that teachers noticed that the
pandemic and confronting students with a new type of edu-
cation increased their involvement in the implementation of
tasks. Initially, it was difficult for both teachers and students
to switch to e-learning as it required a lot of work, but over
time they developed a way to get things done. To suggest
prospects for using e-learning resources byworkers across the
world, research results show that university employees have a
positive attitude towards e-learning. Universities use different
platforms, but the most common ones are Google Classroom,
Moodle, and Zoom. The resources they most often use in e-
learning are PowerPoint presentations and videos.

Future educational directions include not only learning
content, learning competencies, and appropriate pedagogical
approaches, but also specific support from the field of infor-
mation and communications technology, which is intended to
contribute positively to shaping the architecture of the man of
the future [36]. To conclude, the current study emphasized the
need for training both students and teachers to become famil-
iar with digital knowledge and skills. Multimodal approaches

should be developed to achieve course content objectives,
and better learning outcomes can be attained through these
approaches with a complex online education model. The
digitalization of education is no more a future trend or even a
university standard in the education improvement direction.
However, its interface and other features need to be developed
to meet international requirements. For example, the database
for students is linked with the Google Classroom database so
that the scores of each exam get transferred directly to the
school or university database and are compared with previous
grades so as to provide the final result to the student. Further,
when performing the exam, it is preferable to include all the
names of the students. Even if a student is absent, his or her
name can bementionedwith an ‘‘absent’’ sign and zeromarks
can be scored. It is also preferable to introduce the augmented
reality technique into Google Classroom so that the student
feels as if he or she is attending the physical classrooms. Fur-
ther, e-learning-based education must continue in the future
as well, even after the end of COVID-19.

This is because the human community needs to be ready
for any kind of new situation and use its resources to
the fullest extent possible to make preparations for the
future. The authors decided that the next step would be
to compare not only teachers’ but also students’ to deter-
mine which country is more oriented towards the conscious
use of water and energy resources in terms of sustainable
development.
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