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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 life across the globe. The strategies of companies nowadays

Digitalization, or the replacement of face-to-face contacts
with digital interactions, is causing changes in higher
education and influencing the trilemma; institutions confront
new difficulties, and possibilities are arising [1-4]. The
COVID-19 pandemic has had a massive impact on human
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are adapting to the conditions of the epidemic by using
digitalization of processes and tasks as well as innovative
approaches in management [5, 6]. The outbreak of the covid-
19 pandemic created a negative impact on education too [7,
8]. In order to contain the spread of COVID-19, most
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countries in the world temporarily closed educational
institutions [9, 10] to stop the infection from spreading [11,
12]. 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 [13]. 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 [14]. 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 personal to virtual, and
from seminars to webinars [15]. As noted by the authors,
Gajdzik B. and Wolniak R., digitalisation is the technical
achievement of the Third Industrial Revolution [16].
COVID-19 and the mass transition of educational relations
into the distance learning form have unexpectedly boosted
digitalization in education [17]. Digitalization in education is
a very important trend in the world, which will
fundamentally change the nature of education in the
upcoming decades [18] as well as enable the creation of
services of much higher quality than today [19]. 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 institutions have an increasing need to use
virtual learning environments (VLE), namely an electronic
learning platform [20]. The education system has
experienced a sudden shift from a conventional classroom
environment to electronic devices and online applications
[21]. Without the means of e-learning platforms, education
would have reached a sudden halt since the outbreak of
COVID-19 [22]. Because of COVID-19, there is not
sufficient time to assure the quality of e-learning and
teaching environments [23].

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 [24-26].
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 [27]. 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 [28, 29]. 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

VOLUME XX, 2017

unfamiliar with them [28, 30, 31]. Tam and El-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 [32-34]. The authors showed that the time-
bound relevance and critical nature of the online teaching
mode have been realized during the lockdown period [15].
Dhawan [35] mentioned that there are several arguments
positively associated with e-learning, such as accessibility,
affordability, 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
accordingly. Certain challenges are faced in online education
modes, 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 challenges, 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 [36].

The experience gained from the COVID-19 pandemic
demands new laws, regulations, platforms, and results to be
generated [37] or future cases when countries, governments,
and people will be better prepared than today [38].

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
opportunities. 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 technical skills and location flexibility, were the most
important factors in the success of online learning [39]. Allo
(2020) did a study and found that online learning is very
useful when there is a pandemic outbreak [40].

Il.  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 [41].
Modern technology facilitates and provides students with
ease of access to learning new things. Attitude plays a crucial
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 [42]. 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
confirmed that those teachers who are familiar with the e-
learning approach remain more satisfied than those who are
not familiar with the technology. The comparison revealed
the attitudes of both types of teachers in universities [37].

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
technological acceptance in Pakistan during the COVID-19
lockdown. 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 [43].

Another study by Akbarilakeh et al. (2019) showed that
university workers were happy with the e-learning method
[44].

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 [45-47]. 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 generations 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 [17, 36-42]. 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 considered a
further perspective of empirical research to identify 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 measure 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.
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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
provide 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 [48-50]. 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 [51-53]. 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 Member States. The coronavirus outbreak posed
several new and unforeseen challenges to higher education
institutions. Today's universities in Europe face both
difficulties and possibilities, particularly in terms of
digitization and digitally enhanced learning and teaching [50,
54].

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;

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

e 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 | shows the demographic information of the
study samples.

TABLE |
DEMOGRAPHIC INFORMATION
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Because it is still the best and most flexible way to learn,
as shown by the sample members' answers to the first
question (see Fig. 1).

Table Il shows the most important problems faced by
teachers during the COVID-19 pandemic.

TABLE Il
IMPORTANT PROBLEMS
Questions Type of Problem Freq. | %
problems with Internet 93 22

problems with student's activity | 69 17

problems with quiz 48 12

problems  with
material for students

inserting 29 7

| have a problem with 34 8

Type Freq. %
Male 224 | 655
Sex
Female 118 | 345
30-39 94 | 275
40-49 97 | 28.0
Age (years)
50-59 93 | 275
more than 60 58 17.0
upto5 40 12.0
6-10 71 | 210
11-15 42 12.0
Seniority (years) | 16-20 95 28.0
21-25 63 18.0
26-30 21 6.0

more than 30 10 3.0

Private 224 | 65.0
University Type | Public 112 | 33.0
Other 6 20
Master 82 24.0
PhD. 142 | 42.0
Education Level
Prof. 72 21.0
Other 46 13.0
Poland 53 15.0
Pakistan 28 8.0
Iraq 57 17.0
USA 18 5.0
Country
UK 6 2.0
Germany 3 1.0
Austria 8 2.0
Other 169 | 49.0

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

What kind of e-learning platform do you use at your University?

Zoom-

Udemy -
Treehouse -
Teachable -
Skillshare -

Ruzuku -

other -

Moodle -

Linkedin Leaming -
LeamWorlds -
Google classroom =
Educadium -

]
Coursera- l

|

0

Flatform type

Academy of Mine -
WizQ -
50 100 150 200
Frequency
FIGURE 1. Kind of e-learning platform.
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Q2: What kinds of
problems did you have
while conducting e-
learning classes?

understanding what is creating
modules, because | have not
completed the  e-learning
platform course

problem with grading students 21 5

problem with checking student | 31 7

activity
communication problem with 62 15
students
other 30 7
test 246 | 49
discussion 108 | 21
Q3: Which form on
the e-learning platform | WWW page 411
activity do you most task a7 9
often use?
forum 24 5
another 28 6
power Point presentation 203 | 34
text in word 97 16
Q4: What resources do — -
you most often use link to the www website 57 9
when presenting new case study a1 7
material?
video 163 | 27
other 40 7

Q5: What kinds of students did not take the exam 105 | 31

problems did you have | broken Internet connection 142 | 42

while conducting the

exams in e-learning some technical problems 81 | 24
de?

mode other 10 3

VI. CHI-SQUARE TEST OF INDEPENDENCE

Table Il shows the results of the descriptive statistics
(frequencies 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 analysis of this scale is followed by cross-tabulation for
V1 with other questions associated with the Chi-square test in
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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 developed. 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 1V 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 (x"2 (1) = 0.399, P > 0.05).

TABLE Il
FREQUENCIES AND PERCENTAGES FOR VARIABLES
\Y Variables Category | Freq. %
Has distance learning been Yes 302 | 883
V1 introduced at your University
during the covid -19 pandemic? No 40 117
v | Did you conduct e-learning classes Yes 244 | 713
before the pandemic? No 08 28.7
Was it difficult for you to convince Yes 73 21.3
V3 yourself of the e-learning platform
in the face of COVID-19 when you No 269 | 787
had to switch to remote work?
va | Have you ever participated in e- Yes 241 | 705
learning courses? No 101 | 295
From the teacher's point of view, Yes 261 | 76.3
V5 | doyou think that e-learning is
hard? No 81 | 237
Do you think that e-learning Yes 307 | 89.8
requires more work in preparing
V6 | materials for students than No 35 | 102
traditional classes?
Do you agree with the statement Yes 276 | 80.7
V7 that the pandemic has forced you
to try a new form? No 66 | 19.3
vg | Were your students actively Yes 284 | 830
involved in e-learning classes? No 58 170
vg | Did you have any problems while Yes 307 | 89.8
conducting e-learning classes? No 35 102
Yes 218 | 63.7
V10 Do you like conducting classes in No 51 14.9
e-learning mode?
Don’t 73 21.3
know
Yes 205 | 59.9
Do you think that e-learning is our No 40 117
V11
future?
Don’t 97 284
know
Do you think that e-learning gives Yes 295 | 86.3
V12 | you the opportunity to get to know
the potential of students? No 47 | 137
Has the pandemic made students Yes 249 | 728
V13 | more involved than ever before in
e-learning classes? No 92 | 272
v14 | Did you conduct e-learning Yes 212 | 795
exams? No 70 | 205
Yes 198 | 57.9
Did you have problems while
V15 | conducting exams in e-learning No n 208
mode? Don’t 73 | 213
know
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TABLE IV
CROSS-TABULATION BETWEEN V1 AND V2
V2
Variables Total
Yes No
Yes 66 236 302
V1
No 7 33 40
Total 73 269 342
Chi-Square = 0.399, df = 1, P-value = 0.528.

Table V 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 (2 (1) =18.193, P <0.001).

TABLE V
CROSS-TABULATION BETWEEN V1 AND V3
V3
Variables Total
Yes NO
Yes 204 98 302
V1
NO 40 0 40
Total 244 98 342
Chi-Square = 18.193, df = 1, P-value = 0.000

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

TABLE VI
CROSS-TABULATION BETWEEN V1 AND V4
A\ Total
Variables
Yes No
Yes 203 99 302
V1
No 38 2 40
Total 241 101 342

Chi-Square = 13.1, df = 1, P-value = 0.000

Table VII shows the cross-tabulation results between V1
and V5 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V5 are
independent of each other, since (2 (1) = 1.00, P > 0.05).

TABLE VII
CROSS-TABULATION BETWEEN V1 AND V5
V5
Variables Total
Yes ‘ No
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Yes 233 69 302

Vi
No 28 12 40
Total 261 81 342

Chi-Square = 1.00, df = 1, P-value = 0.317

Table VIII 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 (2 (1) = 0.253, P > 0.05).

TABLE VIlI
CROSS-TABULATION BETWEEN V1 AND V6
V6
Variables Total
Yes No
Yes 272 30 302
V1
No 35 5 40
Total 307 35 342
Chi-Square = 0.253, df = 1, P-value = 0.615

Yes 249 53 302

Vi No 35 5 40

Total 284 58 342
Chi-Square = 0.640, df = 1, P-value = 0.424

Table XII 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 (x*2 (1) =0.946, P > 0.05).

Table 1X 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 (x*2 (1) =0.003, P > 0.05).

TABLE XII
CROSS-TABULATION BETWEEN V1 AND V10
V10
Variables Total
Yes No
Yes 246 56 302
V1
No 30 10 40
Total 276 66 342
Chi-Square = 0.946, df = 1, P-value = 0.331

Table XIII 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 ("2 (2) = 3.265, P > 0.05).

TABLE IX
CROSS-TABULATION BETWEEN V1 AND V7
V7
Variables Total
Yes No
Yes 271 31 302
V1
No 36 4 40
Total 307 35 342
Chi-Square = 0.003, df = 1, P-value = 0.959

Table X 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 (x*2 (2) =8.938, P < 0.05).

TABLE XIlII
CROSS-TABULATION BETWEEN V1 AND V11
_ V11 Total
Variables
Yes | No | Don’t know
Yes | 182 | 32 88 302
V1
No | 23 8 9 40
Total 205 | 40 79 342
Chi-Square = 3.265, df = 2, P-value = 0.195

TABLE X
CROSS-TABULATION BETWEEN V1 AND V8
V8 Total
Variables
Yes | No | Don’t know
Yes | 201 | 41 60 60
V1
No 17 | 10 13 13
Total 218 | 51 73 73
Chi-Square = 8.938, df = 2, P-value = 0.011

Table XIV 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
correlated with each other, since (2 (1) =4 .939, P < 0.05).

Table XI 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 (2 (1) = 0.640, P > 0.05).

TABLE XI
CROSS-TABULATION BETWEEN V1 AND V9
V9 Total
Variables
Yes ‘ No
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TABLE XIV
CROSS-TABULATION BETWEEN V1 AND V12
V12
Variables Total
Yes No
Yes 214 88 302
V1
No 35 5 40
Total 249 93 342
Chi-Square = 4.939, df = 1, P-value = 0.026

Table XV shows the cross-tabulation results between V1
and V13 associated with the Chi-square test of independence.
The results of the Chi-square test show that V1 and V13 are
correlated with each other, since (2 (2) = 12.35, P < 0.01).

TABLE XV
CROSS-TABULATION BETWEEN V1 AND V13
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V13 Total
Variables
Yes | No | Don’t know
Yes | 168 | 61 73 302
vi No | 30 | 10 0 40
Total 198 | 71 73 342
Chi-Square = 12.35, df = 1, P-value = 0.002

Table XV 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 (x*2 (1) = 10.1, P < 0.001.

TABLE XVI
CROSS-TABULATION BETWEEN V1 AND V14
V14 Total
Variables
Yes No
Yes 267 35 302
V1
No 28 12 40
Total 295 47 342

Chi-Square = 10.1, df = 1, P-value = 0.001

Table XVII 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 (y2 (1) = 28.55, P < 0.001).

TABLE XVII
CROSS-TABULATION BETWEEN V1 AND V15
V15
Variables Total
Yes No
Yes 253 49 302
vi No 19 21 40

Total 272 70 342

Chi-Square = 28.55, df = 1, P-value = 0.000

Through the statistical analysis, the following hypotheses
(Hi, 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
improvement, outstanding service systems, determination,
unique aptitudes, talents to lead data and information
resources, continual transformation and development,
alignment to excellence, and completion must all be
encouraged by education administration and learning
procedures. The COVID-19 epidemic shown that smart
learning technologies have become one of the most
important components in integrating universities into the
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global higher education market [55]. 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 [56]. Through education cooperation, digital
technologies are growing beyond creative and less
conventional teaching and learning practices [57, 58].

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
respondents 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
opportunities created by the platform is critical in the current
educational 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 opportunities offered by this education. Three
platforms were most often used in schools: Google
Classroom, Zoom, and Moodle. Research has shown that
teachers use various educational tools, but the most common
are PowerPoint presentations and videos. Online learning
has made 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 technology
learning and usability [59]. Both teaching professionals 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 technology.
Smart learning takes use of technical and social
advancements to enable successful tailored learning via the
use of cutting-edge technology, particularly smart devices
and internet technologies [60, 61]. The academic community
is becoming more interested in smart learning [62-64]. 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 [65]. 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 [16, 66].
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.
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The current study results claim that the workers’ 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 education 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 by workers 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
information and communications technology, which is
intended to contribute positively to shaping the architecture
of the man of the future [67].To conclude, the current study
emphasized the need for training both students and teachers
to become familiar 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 be mentioned with an "absent" sign and zero marks 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.
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Further, 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 determine which country
is more oriented towards the conscious use of water and
energy resources in terms of sustainable development.

References

[1] G. A. El Refae, A. Kaba, and S. Eletter, “Distance
learning during COVID-19 pandemic:
satisfaction, opportunities and challenges as
perceived by faculty members and students,”
ITSE, vol. 18, no. 3, pp. 298-318, 2021, doi:
10.1108/I1TSE-08-2020-0128.

[2] L. Mishra, T. Gupta, and A. Shree, “Online
teaching-learning in higher education during
lockdown period of COVID-19 pandemic,”
International Journal of Educational Research
Open, vol. 1, p. 100012, 2020, doi:
10.1016/j.ijedro.2020.100012.

[3] L. Mdarquez-Ramos, “Does digitalization in higher
education help to bridge the gap between
academia and industry? An application to
COVID-19,” Industry and Higher Education, vol.
35, no. 6, pp. 630-637, 2021, doi:
10.1177/0950422221989190.

[4] L. Mdarquez-Ramos, “Does digitalization in higher
education help to bridge the gap between
academia and industry? An application to
COVID-19,” Industry and Higher Education, vol.
35, no. 6, pp. 630-637, 2021, doi:
10.1177/0950422221989190.

[5] L. Abdillah, T. Handayani, E. R. Rosalyn, and Y. I.
Mukti, Collaborating Digital Social Media for
Teaching Science and Arabic in Higher Education
during COVID-19 Pandemic, 2021.

[6] N. Baryshnikova, O. Kiriliuk, and D. Klimecka-
Tatar, “Enterprises’ strategies transformation in
the real sector of the economy in the context of
the COVID-19 pandemic,” Production
Engineering Archives, vol. 27, no. 1, pp. 8-15,
2021, doi: 10.30657/pea.2021.27.2.

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



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2022.3178711, IEEE Access

IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

(7]

(8]

(9]

(10]

(11]

(12]

[13]

(14]

[15]

0. Zawacki-Richter, “The current state and
impact of Covid-19 on digital higher education in
Germany,” Human Behavior and Emerging
Technologies, vol. 3, no. 1, pp. 218-226, 2020,
doi: 10.1002/hbe2.238.

E-Learning during lockdown of Covid-19
pandemic: A global perspective, 2020.

M. Laufer et al., “Digital higher education: a
divider or bridge builder? Leadership
perspectives on edtech in a COVID-19 reality,”
Int J Educ Technol High Educ, vol. 18, no. 1, p.
51, 2021, doi: 10.1186/s41239-021-00287-6.
The likely impact of COVID-19 on education:
Reflections based on the existing literature and
recent international datasets, 2020. [Online].
Available: https://publications.jrc.ec.europa.eu/
repository/bitstream/jrc121071/jrc121071.pdf?
mc_cid=ecbb7c6ba9&mc_eid=26e959399a

A. Marks, M. AL-Ali, R. Atassi, A. A. Elkishk, and
Y. Rezgui, “Digital Transformation in Higher
Education: Maturity and Challenges Post COVID-
19,” in 2021, pp. 53-70. [Online]. Available:
https://link.springer.com/chapter/10.1007/978-
3-030-68285-9_6

X.-Y. Wang, G. Li, S. Malik, and A. Anwar,
“Impact of COVID-19 on achieving the goal of
sustainable development: E-learning and
educational productivity,” Economic Research-
Ekonomska IstraZivanja, pp. 1-17, 2021, doi:
10.1080/1331677X.2021.1927789.
https://plus.google.com/+UNESCO, Education:
From disruption to recovery. [Online]. Available:
https://en.unesco.org/covid19/
educationresponse (accessed: Mar. 11 2022).

E. Commentaries, “Take this pandemic moment
to improve education,” EdSource. https://
edsource.org/2020/take-this-pandemic-
moment-to-improve-education/633500
(accessed: Mar. 11 2022).

L. Mishra, T. Gupta, and A. Shree, “Online
teaching-learning in higher education during
lockdown period of COVID-19 pandemic,”
International Journal of Educational Research
Open, vol. 1, p. 100012, 2020, doi:
10.1016/j.ijedro.2020.100012.

VOLUME XX, 2017

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

B. Gajdzik and R. Wolniak, “Digitalisation and
Innovation in the Steel Industry in Poland—
Selected Tools of ICT in an Analysis of Statistical
Data and a Case Study,” Energies, vol. 14, no. 11,
p. 3034, 2021, doi: 10.3390/en14113034.

N. A. Zaichenko, “Digitalization of Education as a
Trigger for Changes in Educational Relations,”
Ekonomika i upravlenie, vol. 26, no. 11, pp.
1245-1257, 2021, doi: 10.35854/1998-1627-
2020-11-1245-1257.

M. Dabylova, M. Sroka, and G. Alibekova, “New
challenges in education processes at technical
faculties in Asian countries of the former Soviet
Union,” Production Engineering Archives, vol. 26,
no. 1, pp. 15-18, 2020, doi:
10.30657/pea.2020.26.04.

J. Rosak-Szyrocka, J. Zywiolek, E. Kulinska, and
M. Matulewski, “Analysis of Enterprises’
Readiness in for Industry 4.0 Implementation:
The Case of Poland,” ERSJ, XXIV, Issue 3, pp.
615-628, 2021, doi: 10.35808/ersj/2374.

J. Rosak-Szyrocka and M. Blaskova, “Engineering
production education in e-learning example in
Poland,” (in English;en), Production Engineering
Archives, Vol. 12, No. 3, 42--45, 2016. [Online].
Available: https://www.infona.pl/resource/
bwmetal.element.baztech-63cff3bb-dee8-44d8-
83e4-5e1ff56051d0

Open and Distance Learning in Developing
Countries: The Past, the Present, and the Future,
20009. [Online]. Available: http://
citeseerx.ist.psu.edu/viewdoc/download?doi=
10.1.1.567.7197&rep=repl1&type=pdf

V. D. Soni, Global Impact of E-learning during
COVID 19, 2020.

A. Singh, K. Gupta, and V. K. Yadav, “Adopting e-
learning facilities during COVID-19: Exploring
perspectives of teachers working in Indian
Public-funded Elementary Schools,” Education 3-
13, pp. 1-15, 2021, doi:
10.1080/03004279.2021.1948091.

Measuring Teachers' Readiness to Adopt
Organizational Loyalty Philosophy, 2020.
[Online]. Available: https://
www.researchgate.net/profile/ali-abbas-22/
publication/348500642_measuring_teachers'

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



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2022.3178711, IEEE Access

IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

readiness_to_adopt_organizational_loyalty_
philosophy/links/60016db445851553a0456d2a/
measuring-teachers-readiness-to-adopt-
organizational-loyalty-philosophy.pdf

[25] J. Rosak-Szyrocka and M. Blaskova, “Engineering

production education in e-learning example in
Poland,” (in English;en), Production Engineering
Archives, Vol. 12, No. 3, 42--45, 2016. [Online].
Available: https://www.infona.pl/resource/

bwmetal.element.baztech-63cff3bb-dee8-44d8-

83e4-5e1ff56051d0

[26] E-learning as an effective educational space in

Poland: the benefits and disadvantages of
studying using Moodle, 2015. [Online].
Available: http://jamme.acmsse.h2.pl/vol73_2/
73226.pdf

[27] J. N. Al-Karaki, N. Ababneh, Y. Hamid, and A.

Gawanmeh, “Evaluating the Effectiveness of
Distance Learning in Higher Education during
COVID-19 Global Crisis: UAE Educators'
Perspectives,” Contemporary Educational
Technology, vol. 13, no. 3, 2021. [Online].
Available: https://eric.ed.gov/?id=ej1306558

[28] R. Mohalik and S. Sahoo, “E-Readiness and

Perception of Student Teachers’ Towards Online
Learning in the Midst of COVID-19 Pandemic,”
SSRN Journal, 2020, doi: 10.2139/ssrn.3666914.

[29] K. Lister, V. K. Pearson, T. D. Collins, and G. J.

Davies, “Evaluating inclusion in distance
learning: a survey of university staff attitudes,
practices and training needs,” Innovation: The

European Journal of Social Science Research, vol.

34, no. 3, pp. 321-339, 2021, doi:
10.1080/13511610.2020.1828048.

[30] K. Kulikowski, S. Przytuta, and t. Sutkowski, “The

Motivation of Academics in Remote Teaching
during the Covid-19 Pandemic in Polish
Universities—Opening the Debate on a New
Equilibrium in e-Learning,” Sustainability, vol.
13, no. 5, p. 2752, 2021, doi:
10.3390/s5u13052752.

[31] Altun Taner, Salih Akyildiz, Ahmet Giilay, and

Caner Ozdemir, “Investigating Education Faculty
Students’ Views about Asynchronous Distance
Education Practices during Covid-19 Isolation
Period,” PERR, vol. 10, no. 1, pp. 34-45, 2021.

VOLUME XX, 2017

(32]

(33]

(34]

(35]

(36]

(37]

(38]

[Online]. Available: https://
www.perrjournal.com/index.php/perrjournal/
article/view/90

M. Blaskov4, R. Blasko, J. Rosak-Szyrocka, and R.
Ulewicz, “FLEXIBILITY AND VARIABILITY OF
MOTIVATING EMPLOYEES AND MANAGERS IN
SLOVAKIA AND POLAND,” PJMS, vol. 15, no. 1,
pp. 26-36, 2017, doi:
10.17512/pjms.2017.15.1.03.

World Economic Forum, 3 ways the coronavirus
pandemic could reshape education. [Online].
Available: https://www.weforum.org/agenda/
2020/03/3-ways-coronavirus-is-reshaping-
education-and-what-changes-might-be-here-to-
stay/ (accessed: Mar. 11 2022).

M. Blaskova, R. Blasko, E. Matuska, and J. Rosak-
Szyrocka, “Development of Key Competences of
University Teachers and Managers,” Procedia -
Social and Behavioral Sciences, vol. 182, pp.
187-196, 2015, doi:
10.1016/j.sbspro.2015.04.755.

S. Dhawan, “Online Learning: A Panacea in the
Time of COVID-19 Crisis,” Journal of Educational
Technology Systems, vol. 49, no. 1, pp. 5-22,
2020, doi: 10.1177/0047239520934018.

K. Brazendale et al., “Understanding differences
between summer vs. school obesogenic
behaviors of children: the structured days
hypothesis,” Int J Behav Nutr Phys Act, vol. 14,
no. 1, p. 100, 2017, doi: 10.1186/s12966-017-
0555-2.

A. Sangwan, A. Sangwan, and P. Punia,
“Development and Validation of an Attitude
Scale towards Online Teaching and Learning for
Higher Education Teachers,” TechTrends, vol. 65,
no. 2, pp. 187-195, 2021, doi: 10.1007/s11528-
020-00561-w.

B. Mulyanti, W. Purnama, and R. E. Pawinanto,
“Distance Learning In Vocational High Schools
During The COVID-19 Pandemic In West Java
Province, Indonesia,” Indonesian Journal Of
Science And Technology, pp. 271-282, 2020.
[Online]. Available: https://pesquisa.bvsalud.org
/global-literature-on-novel-coronavirus-2019-
ncov/resource/pt/covidwho-1235139

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



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2022.3178711, IEEE Access

IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

(39]

[40]

[41]

(42]

[43]

[44]

e-Learning Dependency and its Influence during
COVID-19 with respect to Higher and Tertiary
Education, 2020. [Online]. Available: https://
www.researchgate.net/profile/hariharan-
narayanan-5/publication/344592598 e-
learning_dependency_and_its_influence_
during_covid-19_with_respect_to_higher_and_
tertiary_education/links/
5f82be7f92851c14bcbe7d9e/e-learning-
dependency-and-its-influence-during-covid-19-
with-respect-to-higher-and-tertiary-
education.pdf

Markus Deli Girik Allo, “Is the online learning
good in the midst of Covid-19 Pandemic? The
case of EFL learners,” Sinestesia, vol. 10, no. 1,
pp. 1-10, 2020. [Online]. Available: https://
www.sinestesia.pustaka.my.id/journal/article/
view/24

P. G. Altbach, L. Reisberg, and L. E. Rumbley,
Trends in Global Higher Education: Tracking an
Academic Revolution: BRILL, 2019.

The Relation among Marketing ads, via Digital
Media and mitigate (COVID-19) pandemic in
Jordan, 2020. [Online]. Available: https://
www.researchgate.net/profile/mohammed-
habes/publication/342735833_the_relation_
among_marketing_ads_via_digital_media_and_
mitigate_covid-_19 pandemic_in_jordan/links/
5f043d07a6fdcc4cad52f706/the-relation-
among-marketing-ads-via-digital-media-and-
mitigate-covid-19-pandemic-in-jordan.pdf

... OF EMIRATI STUDENTS ON EDUCATION AS A
SPECIALTY: UNDERSTANDING THE
UNWILLINGNESS TO JOIN FACULTIES OF
EDUCATION IN THE UAE. [Online]. Available:
https://www.researchgate.net/profile/khadija-
alhumaid/publication/355339135_the_view_of _
emirati_students_on_education_as_a_
specialty_understanding_the_unwillingness_to__
join_faculties_of _education_in_the_uae/links/
616aa07eb90c5126624c64f6/the-view-of-
emirati-students-on-education-as-a-specialty-
understanding-the-unwillingness-to-join-
faculties-of-education-in-the-uae.pdf

M. F. Omidire and F. R. Aluko, “Academic and
institutional readiness towards e-Learning to

VOLUME XX, 2017

[45]

[46]

[47]

(48]

[49]

(50]

[51]

[52]

(53]

inform policy and practice in an evolving post-
school education sector,” pie, vol. 40, no. 1, pp.
62-79, 2022, doi:
10.18820/2519593X/pie.v40.i1.4.

J. Zywiotek, J. Rosak-Szyrocka, and B. Jereb,
“Barriers to Knowledge Sharing in the Field of
Information Security,” Management Systems in
Production Engineering, vol. 29, no. 2, pp. 114—
119, 2021, doi: 10.2478/mspe-2021-0015.

J. Rosak-Szyrocka, J. Zywiolek, E. Kulinska, and
M. Matulewski, “Analysis of Enterprises’
Readiness in for Industry 4.0 Implementation:
The Case of Poland,” ERSJ, XXIV, Issue 3, pp.
615-628, 2021, doi: 10.35808/ersj/2374.

J. Zywiolek, M. Molenda, and J. Rosak-Szyrocka,
“Satisfaction with the Implementation of
Industry 4.0 Among Manufacturing Companies
in Poland,” ERSJ, XXIV, Issue 3, pp. 469-479,
2021, doi: 10.35808/ersj/2366.

J. Zywiofek, J. Rosak-Szyrocka, M. A. Khan, and
A. Sharif, “Trust in Renewable Energy as Part of
Energy-Saving Knowledge,” Energies, vol. 15, no.
4, p. 1566, 2022, doi: 10.3390/en15041566.

J. Zywioftek, J. Rosak-Szyrocka, and M. Mrowiec,
“Knowledge Management in Households about
Energy Saving as Part of the Awareness of
Sustainable Development,” Energies, vol. 14, no.
24, p. 8207, 2021, doi: 10.3390/en14248207.
G. Grinberga Zalite and A. Zvirbule, “Digital
Readiness and Competitiveness of the EU Higher
Education Institutions: The COVID-19 Pandemic
Impact,” Emerg Sci J, vol. 4, no. 4, pp. 297-304,
2020, doi: 10.28991/esj-2020-01232.

J. Zywiolek, M. Molenda, and J. Rosak-Szyrocka,
“Satisfaction with the Implementation of
Industry 4.0 Among Manufacturing Companies
in Poland,” ERSJ, XXIV, Issue 3, pp. 469-479,
2021, doi: 10.35808/ersj/2366.

J. Rosak-Szyrocka, J. Zywiolek, E. Kulinska, and
M. Matulewski, “Analysis of Enterprises’
Readiness in for Industry 4.0 Implementation:
The Case of Poland,” ERSJ, XXIV, Issue 3, pp.
615—628, 2021, doi: 10.35808/ersj/2374.

J. Zywiofek, J. Rosak-Szyrocka, and B. Jereb,
“Barriers to Knowledge Sharing in the Field of
Information Security,” Management Systems in

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



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI
10.1109/ACCESS.2022.3178711, IEEE Access

IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

Production Engineering, vol. 29, no. 2, pp. 114—
119, 2021, doi: 10.2478/mspe-2021-0015.

[54] N. Stukalo and A. Simakhova, “COVID-19 Impact
on Ukrainian Higher Education,” ujer, vol. 8, no.
8, pp. 3673—-3678, 2020, doi:
10.13189/ujer.2020.080846.

[55] E. V. Chuchulina, L. Kichenko, and P. Donovan,
“Smart Learning Technologies as a Factor of
University Integration into the World Higher
Education Market,” in 2022, pp. 983-992.
[Online]. Available: https://link.springer.com/
chapter/10.1007/978-3-030-89477-1_89

[56] N. Khan and M. I. Qureshi, “A Systematic
Literature Review on Online Medical Services in
Malaysia,” Int. J. Onl. Eng., vol. 16, no. 06, p.
107, 2020, doi: 10.3991/ijoe.v16i06.13573.

[57] Z. H. Khan and M. I. Abid, “Distance learning in
engineering education: Challenges and
opportunities during COVID-19 pandemic crisis
in Pakistan,” The International Journal of
Electrical Engineering & Education,
002072092098849, 2021, doi:
10.1177/0020720920988493.

[58] M. I. Qureshi, N. Khan, H. Raza, A. Imran, and F.
Ismail, “Digital Technologies in Education 4.0.
Does it Enhance the Effectiveness of Learning? A
Systematic Literature Review,” Int. J. Interact.
Mob. Technol., vol. 15, no. 04, p. 31, 2021, doi:
10.3991/ijim.v15i04.20291.

[59] P. Vlachogianni and N. Tselios, “Perceived
usability evaluation of educational technology
using the System Usability Scale (SUS): A
systematic review,” Journal of Research on
Technology in Education, pp. 1-18, 2021, doi:
10.1080/15391523.2020.1867938.

[60] J. Rosak-Szyrocka and J. Zywiotek, “Qualitative
Analysis of Household Energy Awareness in
Poland,” Energies, vol. 15, no. 6, p. 2279, 2022,
doi: 10.3390/en15062279.

[61] S. Tiwari, J. Rosak-Szyrocka, and J. Zywiofek,
“Internet of Things as a Sustainable Energy
Management Solution at Tourism Destinations
in India,” Energies, vol. 15, no. 7, p. 2433, 2022,
doi: 10.3390/en15072433.

[62] J. Zywiotek and F. Schiavone, “Perception of the
Quality of Smart City Solutions as a Sense of

VOLUME XX, 2017

Residents’ Safety,” Energies, vol. 14, no. 17, p.
5511, 2021, doi: 10.3390/en14175511.

[63] J. Zywiotek, “Monitoring of information security
system elements in the metallurgical
enterprises,” MATEC Web Conf., vol. 183, p.
1007, 2018, doi:
10.1051/matecconf/201818301007.

[64] X. Chen, Di Zou, H. Xie, and F. L. Wang, “Past,
present, and future of smart learning: a topic-
based bibliometric analysis,” (in En;en), Int J
Educ Technol High Educ, vol. 18, no. 1, pp. 1-29,
2021, doi: 10.1186/s41239-020-00239-6.

[65] N. Baryshnikova, O. Kiriliuk, and D. Klimecka-
Tatar, “Enterprises’ strategies transformation in
the real sector of the economy in the context of
the COVID-19 pandemic,” Production
Engineering Archives, vol. 27, no. 1, pp. 8-15,
2021, doi: 10.30657/pea.2021.27.2.

[66] J. Zywiotek, “Social Media about the Company's
Image as an Element of Specific Development,”
2021, doi: 10.20944/preprints202106.0685.v1.

[67] R.-M. Petrisor and S.-M. Petrisor, “Digital
Permanences in the Contemporary Educational
Space. The Moodle Elearning Platform,” Land
Forces Academy Review, vol. 26, no. 1, pp. 45—
48, 2021, doi: 10.2478/raft-2021-0007.

JOANNA ROSAK-SZYROCKA Born in October
8, 1979, in Czestochowa, Poland. She completed
her Master's studies at the Czestochowa University
of  Technology/Faculty  of  Management,
specializing in the field of management, and
graduated in 2004. She earned her PhD title at the
University of Zilina, Slovakia in 2006. She
specialized in the fields of quality systems (ISO
9001, 1SO 14001), education, distance learning (e-
learning), industry 4.0, FMEA method, and Kaizen
method. She is still working in the same faculty at the Czestochowa
University of Technology/Faculty of Management. author/co-author of over
200 publications in journals and conference materials. He is the author or
co-author of many scientific monographs. Currently, she gives lectures to
students in the fields of quality management, documentation of quality and
work safety systems, integration of OHS and environmental safety quality
systems, work safety management, quality systems, and process
improvement. She is Vice President of Qualitas Foundation, dealing with
the promotion of good business practices. member of the Polish ISO 9000
Forum Club. Awarded for scientific supervision over the diploma thesis of
a student-winner of the national competition for the best IKAR QUALITY
thesis 2019 under the patronage of the Ministry of Science and Higher
Education (graduate of the Faculty of Management of the Czstochowa

2

9

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



This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI

10.1109/ACCESS.2022.3178711, IEEE Access

IEEE Access

Multidisciplinary ; Rapid Review : Open Access Journal

University of Technology). As part of the international Erasmus+ program,
she conducted a series of lectures on the subject of quality management at
the University of Salford, Manchester. She completed a research internship
at the University of ilina, ilina, Slovakia, as well as at Silesian University of
Technology, Zabrze, Poland. She took part in traineeships at the Universities
of Castello, Italy and Maribor, Slovenia. winner of many awards from the
Rector of the Czstochowa University of Technology for a series of
publications and for popularizing the quality and concept of toyotarism.

JUSTYNA ZYWIOLEK was born on
December 24, 1986 in Czestochowa. She
completed her master's studies in the field of
Metallurgy in 2010. In 2014, she defended her
doctoral dissertation with honors in the field of
management science, specializing in security
science, entitled: The impact of information
process management on the security of
knowledge resources in the enterprise, at the
Faculty of Organization and Management of the
Lodz University of Technology. Since January 2015, he has been working
as an assistant professor at the Faculty of Management at the Technical
University of Czestochowa. He is a respected researcher in Poland and
abroad for his experience in management issues: knowledge and
information management and their security. She has published over 147
articles and is the author / co-author / editor of seven books. She actively
participated in presenting research results at various international
conferences. He deals with data protection, is an inspector of personal data
protection and a leading 1SO 27001: 2018 auditor. Phd. Eng. Justyna
Zywiotek is a member of ICAA (Intelectual Capital Association) and EU-
OSHA, as well as in organizations operating in Poland promoting
information and knowledge security.

ANDRZEJ ZABORSKI Born: February 16"
1964 in Czestochowa, Poland. In 1987, he
graduated (MSc) from the University of
Technology of Czestochowa in the direction of
mechanical engineering. In 1997, defended his
doctorate (PhD) at the Czestochowa University of
Technology. In 2013, obtained the academic
degree of habilitated doctor at the Czestochowa
University of Technology. He works at the Faculty
of Mechanical Engineering and Computer Science
at the Czestochowa University of Technology. His
scientific interests are technologies of surface treatment of metal elements
(with particular emphasis on surface treatment with burnishing) and its
influence on the operational properties of the obtained products, metrology
and surface layer engineering, and computer aided preparation of
technological processes. He is the author or co-author of over 200 scientific
publications published in journals, monographs and conference materials.
He is the vice-chairman of the Scientific Committee of the International
School of Computer Aided Design, Manufacturing and Operation,
organized annually for 25 years by the Faculty of Mechatronics and
Auviation of the Military University of Technology in Warsaw. Since 2014,
he has been the Rector's Plenipotentiary of the Czestochowa University of
Technology for international exchange of students. For 35 years he has been
active in the Association of Polish Mechanics Engineers and Technicians
(SIMP). For his active scientific and organizational activity, he received
more than 30 individual and collective awards of the Rector of the
Czestochowa University of Technology — awards of the 1st, 2nd and 3rd
degree.

SUBRATA CHOWDHURY received his PhD
degr.ee in computer science from the
Department of the Computer Science and
Application from WVels University. He is

A working as professor in the SVCET

f Engineering College, A.P, INDIA. The areas of
‘ interests are Machine Learning, Cloud
f . Computing, loT.

VOLUME XX, 2017

YU-CHEN HU received his PhD. degree
in computer science and information
engineering from the Department of
Computer Science and Information
Engineering, National Chung Cheng
University, Chiayi, Taiwan in 1999.
Currently, Dr. Hu is a professor in the
Department of Computer Science and
Information Management, Providence
University, Sha-Lu, Taiwan. His research
interests include image and signal
processing, data compression, information
hiding, information security, computer
network, and machine learning.

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



