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Abstract: The article deals with distance education, which as a teaching method had to be suddenly
introduced in schools and higher education institutions as a result of the global pandemic situation.
The paper captures the second wave of Poland’s pandemic situation in relation to global circumstances and the methods of conducting distance learning used across the globe. The purpose of
this study was to investigate first-year students’ expectations about the education shift to distance
learning. GETAMEL, which is the adapted General Extended Technology Acceptance Model for
E-Learning, was used in the study. The study analyzed the influence of Experience, Subjective Norms,
Enjoyment, Computer Anxiety, and Self-Efficacy on students’ expectations in the context of distance
learning during the COVID-19 pandemic. To test the research model presented during the research,
The Partial Least Squares method of Structural Equation Modeling was used. An online survey
was created to conduct the research, which collected data from 670 Polish first-year undergraduate
students. The acquired data were analyzed using the SmartPLS 3 software. The results of the research
indicated that the most important factors that influence the feelings of students and can convince
them to change from teaching in the classroom to teaching in the distance learning model are the
feeling of pleasure in this form of education and a sense of self-efficacy. The results of this study may
be of particular interest to education practitioners, including teachers, and a starting point for further
research on e-learning models, including, in particular, the understanding of students’ expectations
regarding distance learning.
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1. Introduction
The COVID-19 pandemic, whose outbreak took place in March 2020, has changed
human lives worldwide both directly and indirectly. Governments have decided to shift
many everyday activities, such as work or education, online to prevent the spreading of
the virus [1]. Some daily practices, like traveling or going outside, were banned for a while.
Since the first reports confirming cases of 2019-nCoV and deaths caused by the virus, a
year has passed [2]. The main question now is not how long the pandemic will last, but
rather what impact it will have on the everyday lives of thousands of people around the
world, and whether this impact will be permanent [3].
One of the fields touched by the COVID-19 pandemic is higher education. The shift
to distance learning after the pandemic outbreak is a globally observable fact. Although
some of the schools, as well as the universities, used remote learning before the pandemic,
it was not obligatory and did not focus on the whole teaching process. After the outbreak
of the COVID-19 pandemic, universities and schools around the world were shut down
and the distance learning for every subject or course has become a daily practice. This
change forced both teachers and students to adapt to a new reality, despite the problems
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both of them experienced. Furthermore, it was also an organizational challenge in terms of
conducting the whole teaching process for the universities worldwide.
1.1. Teaching Policies during the Pandemic in Selected Countries Worldwide
The shift to distance learning after the pandemic outbreak is a globally observable fact.
This change forced both teachers and students to adapt to a new reality. Furthermore, it
was also an organizational challenge in terms of conducting the whole teaching process.
Teaching policies during the pandemic have been broadly discussed in many countries.
In Germany, 90% of schools are public [2] and, in order to conduct classes, they need to
fulfill governmental outlines for dealing with the pandemic. Before the pandemic outbreak,
distance learning was broadly discussed, while in higher education, online teaching has
been used for more than 20 years [4,5]. However, the shift in the teaching process has been
forced by the circumstances. Researchers noted that many teachers developed their digital
competencies, in Germany and other countries [4]. It was motivated and even forced by
the existing situation. However, it is not known whether, after the end of the COVID-19
crisis, they will continue to use new skills, develop digital teaching methods and tools [6],
or return to classic teaching methods in direct contact with students.
The experience of online teaching in China revealed problems of practical nature.
Soon after the pandemic outbreak, distance learning was organized. It was observed in the
first stage of the process that, despite government efforts, there were many difficulties in
distance learning. The infrastructure for online teaching was either missing or insufficient.
Teachers had no experience of working this way, and this lack of experience had an impact
on the quality of education. The problem of distance learning was also influenced by
the lack of clear information and the complexity of the work and study environment at
home [6].
Nevertheless, what has been pointed out is that the Chinese government provided the
teachers with extra training in using online tools, along with local authorities formulating
guidelines to prepare schools, students, and teachers to come back to offline education
after the pandemic. However, there were discrepancies between large universities and
small academic centers across the country. Large and well-equipped universities efficiently
adapted to changes.
For example, Zhejiang University prepared over 5000 courses in just two weeks, which
were made available on the online platform ‘Learning at Zhejiang University’, attracting
570,000 visitors. Additionally, the university proposed a live streaming app that was
used by 300,000 listeners. [7] A similar situation happened at Peking University, where
2613 undergraduate online courses and 1824 graduate online courses were prepared [8]. On
the one hand, those data show that technological advantage can be crucial in the educational
process continuation. On the other, this type of teaching may be an opportunity to engage
students, not only from one university, to participate in courses online.
The shift to online teaching in Vietnam, for instance, forced the universities to use video
conferencing tools as a solution that could ensure the effectiveness of distance learning [9].
As a result, 110 out of 240 higher education institutions in Vietnam adapted from traditional
education to distance teaching and learning. It is a crucial change, compared to the fact
that in 2016, only 2% (33,638) of the total of higher education students nationally (1,581,227)
were engaged in ‘distance learning’ [10].
In the United States, one of the perceived COVID-19 pandemic effects may be a drop
in enrollment to universities by approximately 15%. A shift to distance learning may
also cause tuition cuts if classes remain virtual. Taking into account students’ situation
during the pandemic, it was already observed that some of them delay graduation or even
withdraw from classes [11].
In the Dutch higher education system, difficulties related to the COVID-19 pandemic
have also been observed. Students who had the opportunity to study in the Netherlands,
but come from outside of the European Union, decided to postpone their studies in Europe.
Nevertheless, those students who studied during the pandemic crisis in the Netherlands

Sustainability 2021, 13, 1889

3 of 19

had positively assessed the organizational changes the universities had made to ensure
good quality of the education process regarding the circumstances [12].
1.2. Teaching Policy in Poland—Pandemic Experience
In Poland, distance learning due to the COVID-19 pandemic was implemented as
well. Since March 2020, according to outlines given by the Polish Ministry of National
Education, schools have switched to remote teaching, and schools’ headmasters have
become responsible for organizing the education process [13]. It is worth emphasizing that
the switch focused not only on higher education institutions but also on the lower level
schools and kindergartens, which closed for students and pupils overnight [14]. The school
lockdown in Poland at the first stage of the COVID-19 pandemic was considered to be
unprepared, unorganized, and chaotic [13].
The higher education institutes in Poland at that time were in slightly different positions. At the beginning of the epidemic, the decision of the universities’ lockdown
depended on their authorities. Most public universities decided to shift to distance learning. At the beginning of the new semester in October 2020, the universities’ teaching
process across Poland was still conducted remotely. Nevertheless, the first stage of the
COVID-19 epidemic, dated between March and June 2020, allowed researchers to gather
some data about the process of distance learning and to observe its advantages and disadvantages [15]. At this point, preliminary research about the impact of the COVID-19
pandemic on the teaching process and the students’ acceptance of remote learning has
already been conducted among the students of the University of Economics in Katowice
(UEK) Poland. The authors found that students were not entirely convinced about the
effectiveness of distance learning and, at that same time, were not sure of their effectiveness
in this form of education. On the other hand, they evaluated the tools they used positively
as intuitive, along with that of their computer skills. Students declared that they would
often use remote teaching methods; however, they would like to return to traditional
teaching in the classroom [16].
This particular research’s primary objective was to analyze the attitude and expectations of the first-year students of the UEK toward distance learning. When talking about
the expectations, the authors mean the feelings and emotions the students expect to have
when learning in the distance format, i.e., their attitude toward the methods and tools of
online learning before they actually proceeded to applying them. It is important to consider
that this group has just started studying, so it does not have the experience of stationary
teaching at a higher level. However, at the time of the interview, this group was aware of
the Polish government’s teaching policy and the fact that it starts to learn remotely. This
objective was achieved by surveying first-year students of the University of Economics in
Katowice, Poland, before starting their education.
The paper is organized as follows. In Section 2, the literature review is presented,
showing the already conducted studies and their results in a field of students’ experience
of distance learning during the COVID-19 pandemic. In Section 3, the methodology of
analysis is presented, and hypotheses are drawn. In Section 4, the authors present their
research findings. Section 5 discusses the research results and their practical implications,
contributions, and limitations.
2. Literature Review
Since the COVID-19 pandemic outbreak, studies have been conducted globally to
analyze not only the universities’ responses to the new situation [17], but also its impact on
students and teachers. Analyses mostly focused on the quality of students’ life during a
pandemic [18,19], the process of online learning itself [20], and the impact of the pandemic
on the situation of higher education institutions as well as the mobility of students [21]. The
structure of this literature review considered analyses of the teaching methods implemented
during the pandemic period, using online tools in the teaching process, problems the
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teachers struggled with, universities in terms of organizational issues, and, finally, the
students’ problems.
Reports and studies conducted globally show that there was not one model for teaching classes online. Different platforms and means of communication were used. Students
were exposed to a variety of formats replacing on-site lectures, like, for instance, synchronous and asynchronous video lectures [22]. The real-time video conferences were the
most frequently used form of distance learning, involving tools such as Microsoft Teams,
Zoom, or similar. They were followed by asynchronous forms: sending presentations to
students, video recording, and written communication using forums and chats [18,23].
The variety of methods used in the teaching process during the COVID-19 pandemic
was problematic not only for students but for the teachers as well. Some of the teachers
admitted that, due to poor IT skills, they had a problem in preparing and conducting online
classes [24]. But, as researchers stated, one of the positive consequences of online teaching
for the teachers was that many of them developed their digital competencies [4], which
was motivated and even forced by the existing situation.
What has also been pointed out as a problem for the teachers was that preparing
online classes is far more time consuming than on-site lectures [25]. Notable findings were
presented by Nash and Churchill. They stated that women teachers working in higher
education had decreased their publication records significantly, even by 50%. As the reason,
the researchers gave the daily routine of those teachers now involving also the necessity of
preparing and recording lectures, as well as still taking care of their children and doing the
house chores [26].
The lack of contact with students, especially in primary and secondary schools, deflected teachers’ opinions on problems in motivating them [27]. What was also pointed
out was the correlation between the effectiveness of online learning with factors such as
design and preparation of the materials, the engagement of the teacher, and the possibility
of the lecturer–student or student–student interactions [18]. What is more, the quality of
communication between teachers and students had already changed. As researchers stated,
the teachers needed to change the way of their communication with students in order to
advise and guide them, which was particularly observable in academic tutoring [28].
Working remotely was also a challenge for the universities themselves to assure high
academic standards of conducted classes as well as the integrity of the teaching process. To
achieve this goal, universities needed to prevent and act against academic misconduct [29]
and popularize good practice [30,31] in course delivery, students’ assessment, and ensuring
access to all necessary materials. A change that was reported by teachers in studies, which
was correlated with the integrity of the teaching process, concerns, for example, adding
new learning content to assigning tasks [32] as well as using “flipped classroom” as a
teaching method [33]. The other group of problems universities have faced during the
COVID-19 pandemic was related to the infrastructure for online teaching that was either
missing or insufficient. Teachers had no experience of working this way, and this lack
of experience had an impact on the quality of education [6]. The problem of distance
learning was also influenced by the lack of clear information and the complexity of the
work and study environment at home [6]. Nevertheless, as some preliminary research
shows, teachers admitted the universities were, in fact, supportive for them in the online
teaching process [34] by organizing workshops and training to allow teachers to build their
competencies in online teaching [7].
Universities and higher education institutions have faced more complicated situations
during the COVID-19 pandemic, especially those needing special equipment, laboratories,
or face-to-face contact, e.g., medical students with patients. Some researchers have noticed
that online learning can be problematic for courses where laboratory presence is required,
like drawing, chemistry, electronics [35], and instrumental music [36]. On the other hand,
researchers discovered that using Massive Online Open Courses MOOC for teaching
journalism and communication has a positive potential, in terms of using technology
and improving interactivity among students and tutors [37]. Using MOOCs in teaching
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journalism may be considered as an innovation for this discipline, because in previously
conducted studies it was observed that not many universities teaching journalism focus on
implementing those solution in the teaching model [38].
The larger group among those related to higher education institutions, affected by the
consequences of the COVID-19 pandemic, are students. Studies focusing on students’ wellbeing were conducted locally [20,39] (in one particular country), as well as globally [18,23]
(internationally). One of them allowed the researchers to obtain information about students’
socio-demographic and academic characteristics, academic life, infrastructure and skills
for studying from home, networks of support, emotional life, and general reflections on
studying from home [23]. As the study showed, the most crucial shift was observed
in changing the form of studies. In the same study, it was proven that the majority of
students indicated that their study workload was larger than before on-site classes were
canceled. Questioned students also showed a drop in academic performance due to lack
of a quiet place to study, lack of adequate access to course study material, lack of digital
skills, and lack of adequate access to a good Internet connection [23]. The second major
study, conducted approximately at the same time (June 2020), analyzed questionnaires
from 30,383 students from 62 countries [18]. It focused on how students perceived the
impact of the first wave of the COVID-19 crisis on their lives in various aspects. The
students’ emotional distress is one of the results of the COVID-19 pandemic. The research,
conducted in Bangladesh in May 2020, shows that feelings of anxiety, also pointed out in
previously quoted research, are relatively common among the students in that country [39].
The study conducted in Saudi Arabia showed that most of the interviewed students felt
they were affected by shifting the education process online [20].
Students’ attitude toward distance learning revealed both advantages and disadvantages of the process, assessed from students’ perspectives. Every presented study result
showed that the COVID-19 pandemic has impacted students and forced a shift to distance
learning. It is related to the organization of the teaching process, the Internet tools used in
the process, and the students’ well-being. Most of the studies presented were conducted
shortly after schools and higher education institutions had been closed and focused on
the experience of students who needed to adapt to the new educational system based on
online teaching.
From the studies already conducted, one can conclude that, among students worldwide, one can distinguish several main problems related to the COVID-19 pandemic. The
first group involves students’ well-being and daily life during the pandemic. They experienced negative emotions such as boredom, anxiety, frustration, anger, hopelessness, and
shame, as well as mild to severe depressive symptoms [18,39]. Those emotions often correlated with social isolation, which was stated as one of the most important issues during
the pandemic [40]. Questioned students also pointed out that the shift to distance learning
was rather demanding in terms of time management. Most students admitted that their
workload at some point had become larger or significantly larger than previously [18,23].
The studies also show a drop in students’ academic performance due to lack of a
quiet place to study, lack of adequate access to course study material, lack of digital skills,
lack of adequate access to a good Internet connection [23], design and preparation of
the materials, the engagement of the teacher [18], insufficient help they were able to get
through online tools, and the difficulty of understanding the materials they needed to work
on by themselves [20].
On the other hand, students pointed out that online learning in terms of using technology is not demanding for them. Most of the questioned students admitted that they
felt confident in using online tools [23], not only for learning purposes but also as an
effective way for stress management, advised by the university [41]. Using the technology
to maintain social contacts, as Raaper and Brown state, has a significant impact on students’
mental and physical well-being, making students’ social networks an essential tool of
support during the pandemic period [42]. In case of contact with academic staff, students
admitted that tools such as Facebook or email were sufficient to solve arising problems.
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Also, what can be considered as a non-obvious result of distant learning and staying at
home during the pandemic period, questioned students admitted that during the time of
isolation, they had tightened their bonds with family members and friends [43].
A significantly important group of students is the one that has just started their
education at universities or colleges. Studies show that students’ motivation relates to
both engagement and attachment to the university [44]. The time of online studying is
particularly challenging for those who did not have wide experience with online studying
before. As the study conducted previously showed, there are differences in motivation
between a group of students who have been shifted to distance learning and those who
have started online learning from the beginning of their studies at universities [44]. As the
researchers state, a necessity to adapt to different conditions of studying in a short period
of time, as well as the lack of experience with online studying, could result in reducing the
proactive involvement in the process [44].
Based on the previously conducted studies, as well as to focus on the first-year students
as a particular group of students, the Authors decided to diagnose their expectations toward
online learning instead of the experience of the groups that had already been studying.
3. Materials and Methods
Structural Equation Modeling (SEM) is a set of methods for exploring relationships
between variables. Partial Least Squares (PLS) is a statistical method that can be applied
for a small sample testing and leads to the prediction of indicators. It also allows putting
forward hypotheses for the variables that have a complex impact on the particular aspects
of the model. The predicted and the observed variables are projected to a new space with
the linear regression.
3.1. Hypotheses Development
The variables to be analyzed with the SEM method are developed based on the
TAM (Technology Acceptance Model), which was developed by F. Davis in 1986 [45] and
took its roots in the ToRA (psychological Theory of Reasoned Action) that assumes that
people believe that they can execute the behavior whenever they are willing to do so.
The TAM contains five variables referring to the acceptance of technology by users: the
perceived usefulness of the technology, the perceived ease of use of the technology by a
user, the attitude (of a user) toward using the technology, the intention (of a user) to use
the technology, and the actual use of the technology by a user. Following the concept of
the model, it can be stated that the perceived ease of use and the perceived usefulness of
technology are predictors of the user’s approach toward using the technology (i.e., user’s
Attitude Toward Using), user’s subsequent behavioral intentions (i.e., user’s Intention to
Use), and Actual Use. The Perceived Ease of Use is often observed to also influence the
Perceived Usefulness of technology [46]. In addition to the five core variables, the TAM also
includes External Variables connected with the major variables by affecting the Perceived
Usefulness and Perceived Ease of Use. Yet, the original TAM does not contain any expanded
description of these variables. To fill this gap, Abdullah and Ward [47] developed the
GETAMEL (General Extended Technology Acceptance Model for E-Learning), where they
elaborated on the external factors and distinguished the following indicators: Experience,
Subjective Norms, Enjoyment, Computer Anxiety, and Self-Efficacy.
Thus, altogether, the authors included 10 variables to be analyzed with PLS-SEM,
with the objective to explore the attitude and, before all else, expectations of the first-year
students of the selected higher education institution. Five external variables are to be
presented first, then followed by five core TAM variables.
3.1.1. Experience (XP)
In the context of the Technology Acceptance Model and GETAMEL, Experience (as for
computers) is referred to as the amount and type of skills that a user steadily gains [48].
Previous research revealed that XP affects both the Perceived Ease of Use and the Perceived
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Usefulness of learning with the help of computers [49]. Experience is considered as one
of the most important external factors influencing technology acceptance. Following the
general GETAMEL principles, the authors came up with the following two hypotheses:
Hypothesis 1 (H1). Students’ Experience in the distance learning process has a positive impact
on their Perceived Usefulness of distance learning.
Hypothesis 2 (H2). Students’ Experience in the distance learning process has a positive impact
on their Perceived Ease of Use of distance learning tools.
3.1.2. Subjective Norms (SN)
The studies conducted by Ching-Ter et al. and Agudo-Peregrina et al. [50,51] refer to
Subjective Norms as a person’s attitude to the opinion of the people that are most important
for this person; the opinion is particularly about a specific behavior this person should or
should not perform. In the context of distance learning, SN are defined as the degree to
which a student perceives pressure from members of this student’s family or friends in
the issue of usage of distance learning technologies. In other words, it can be stated that
Subjective Norms are opinions of other people around a student (social environment) as
for the studies and the activities this student performs. When studying the effect of the
SN on other factors, Venkatesh and Davis [52], for instance, revealed that SN is negatively
related to the Perceived Usefulness, but that it has a positive and significant impact on the
student’s Intention to Use. To confirm or challenge this (another) finding, the authors have
put forward the two hypotheses for Subjective Norms in distance learning:
Hypothesis 3 (H3). Students’ subjective norms in the distance learning process have a positive
impact on their Perceived Usefulness of distance learning.
Hypothesis 4 (H4). Students’ subjective norms in the distance learning process have a positive
impact on their Perceived Ease of Use of tools applied in distance learning.
3.1.3. Enjoyment (ENJ)
In the context of using technology for learning, Enjoyment is connected with the
activity of using technology and perceiving it to be engaging and pleasing [53]. Studies
on Enjoyment in e-learning, distance learning, and various learning systems have shown
that ENJ has a significant positive influence on the Perceived Usefulness of learning
technologies [54,55]. The authors would like to further explore the influence of Enjoyment
on other variables. That is why the following hypotheses were proposed:
Hypothesis 5 (H5). Perceived Usefulness of the distance learning process is positively affected by
Students’ Enjoyment of this process.
Hypothesis 6 (H6). Students’ Perceived Ease of Use of tools used for distance learning is positively
affected by their Enjoyment of the distance learning process.
3.1.4. Computer Anxiety (CA)
CA is defined by researchers as the tendency of a user to feel strained or terrified by
the current or potential use of any computers or any other technology [56]. CA is believed
to have a significant negative effect on students’ Intention to Use learning technology and
on their performance in learning. People who consider computers too complicated might
avoid using them and might have convinced themselves that they cannot use them at
all [53,57]. The following hypotheses were put forward by the authors to analyze CA’s
effect on core factors of the Technology Acceptance Model:
Hypothesis 7 (H7). Students’ Perceived Usefulness of distance learning is negatively affected by
Computer Anxiety, confronted by students in the distance learning process.
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Hypothesis 8 (H8). Students’ Perceived Ease of Use of distance learning tools is negatively
affected by Computer Anxiety, experienced by students in the distance learning process.
3.1.5. Self-Efficacy (SE)
SE of a computer user is understood as the user’s belief to be able to perform a certain
task using a computer [58]. The authors wanted to prove that SE positively influences the
Perceived Ease of Use and the Perceived Usefulness of students in the distance learning
process. That is why the two hypotheses were put forward:
Hypothesis 9 (H9). Perceived Usefulness of the distance learning process is positively influenced
by Self-Efficacy that students experience while learning.
Hypothesis 10 (H10). Perceived Ease of Use of distance learning tools is positively influenced by
Self-Efficacy that students experience while learning.
3.1.6. Perceived Usefulness (PU)
Researchers point out that the PU and Perceived Ease of Use affect students’ Intention
to Use learning technologies. Some works also reveal the effect of Perceived Ease of
Use on the PU. Perceived Usefulness is referred to as the extent to which a user believes
that a particular technology used would improve the user’s work/study performance,
compared to the alternative methods [59]. With the objective to continue exploring students’
expectations of distance learning, the authors proposed the two hypotheses (following the
TAM principles):
Hypothesis 11 (H11). Attitude (of students) Toward Using distance learning tools is positively
affected by students’ Perceived Usefulness of learning distantly.
Hypothesis 12 (H12). Students’ Intention to Use the tools for distance learning is positively
affected by students’ Perceived Usefulness of distance learning.
3.1.7. Perceived Ease of Use (PEOU)
As Esteban-Millat et al. [60] suggest, the PEOU is a degree to which a user of a learning
system believes that using this system will be uncomplicated for this user. The PEOU is
believed to be a certain predictor of users’ Attitude Toward Using the technology and their
Intention to Use. To explore the influence of the PEOU on Technology Acceptance Model
core variables, the authors developed the following hypotheses:
Hypothesis 13 (H13). Perceived Ease of Use of the tools used in distance learning has a positive
effect on students’ Perceived Usefulness of such education.
Hypothesis 14 (H14). Perceived Ease of Use of the tools for distance learning positively affects
students’ Attitude Toward Using these tools.
3.1.8. Attitude toward Using (ATU)
Both in the Technology Acceptance Model and GETAMEL, the ATU is influenced by
the Perceived Ease of Use and the Perceived Usefulness. The Attitude Toward Using is
believed to have an impact on the Intention to Use [56]. Masrom conducted a survey that
showed that the Attitude Toward Using does not affect students’ Intention to Use learning
technologies [46]. To confirm or disprove this finding, the authors hypothesized about
students’ ATU in distance learning:
Hypothesis 15 (H15). Students’ Attitude Toward Using distance learning tools positively affects
their Intention to Use distance learning tools.
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3.1.9. Intention to Use (ITU)
The ITU of distance or e-learning is referred to as the students’ intent to employ
learning systems. It has been shown in many studies that the ITU directly and significantly influences the Actual Use of technologies applied for learning [61]. The following
hypothesis was put forward to analyze the Intention to Use in distance learning:
Hypothesis 16 (H16). Students’ Intention to Use distance learning tools positively affects the
Actual Use of these tools.
3.1.10. Actual Use (AU)
The AU is the last (definitely not the least) core factor of the TAM model. The Actual
Use of learning technology is the result of the interconnection of the other factors mentioned
above. Thus, the AU does not have any impact on the abovementioned components of the
TAM.
3.2. Methodology
The methodology employed the structural modeling equation with the partial least
squares’ version (PLS-SEM). The methodology follows the protocol established by Sarstedt
et al. [62], Hair et al. [63], and Henseler et al. [64]. First, model reliability with the measurement quality was assessed, and then the hypotheses were tested. Figure 1 presents
the distance learning model, as displayed in the SmartPLS 3 [65]. The model was taken
from the work of Abudallah and Ward [47] and was published as a GETAMEL (General
Extended Technology Acceptance Model for E-Learning). In this work, the concept was
used as the background for the study, with necessary adaptations. All the external variables
(Experience, Subjective Norms, Computer Anxiety, Enjoyment, Computer Anxiety, and
Self-Efficacy) were kept. With this approach, the Technology Acceptance Model (TAM) was
with external factors. Adaptation to the current situation in the COVID-19
Sustainability 2021, 13, x FOR PEERcombined
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4. Results
The data for assessing the structural model and the testing proposed hypotheses were
collected with a questionnaire in Google Forms. This questionnaire was already tested in a
previous study [16]. This study was adjusted to measure expectations, and one additional
variable (Subjective Norms) was added to the list. The adjusted final set of questions was
sent to all students starting their studies at the UEK. The questionnaire was released on
30 September 2020. The invitation was sent twice. We wanted to ask students about their
expectations before they started their education. Most of the data came in the first week.
All recruited first-year students, in the number of 1190, were asked to take part in the study
by receiving a personalized email request. The questionnaire collected 670 answers, which
is 56.3% of the first-year students’ entire population at the university. The respondents’
structure is described in Table 1.
Table 1. Respondents’ data.
Sex

N

%

Woman
Man
Subject/Field of study
Computer Science and Econometrics
Economic Analysis
Economics
Economy and Public Management
Entrepreneurship and Finance
Finance and Accounting
Finance and Management in Healthcare
Informatics
International Business
International Economic Relations
Journalism and Social Communication
Logistics
Logistics in Business
Management
Managerial Finances
Spatial Planning
Tourism Economy

372
596

55.5%
44.5%

35
18
73
13
31
173
15
41
35
35
20
41
33
52
25
21
9

5.2%
2.7%
10.9%
1.9%
4.6%
25.8%
2.2%
6.1%
5.2%
5.2%
3.0%
6.1%
4.9%
7.8%
3.7%
3.1%
1.3%

Next, the data were examined. The structure of the survey guaranteed no missing
values. Six answers were excluded because the estimated variance was zero, by respondents
marking the same value for every question. Finally, 664 data responses were used for
estimation. The size of the sample proved to be more than sufficient for the PLS-SEM path
model examination.
The model calculation executed in this study was estimated with the primary PLS-SEM
algorithm. The basic settings were the weighting scheme (centroid, maximum iterations
300, stop criterion 1 × 107 ) and started with equal indicator weights. Figure 2 displays the
PLS-SEM scores. The results shown in the constructs’ circles are R2 values, whereas results
on the path relationships represent the standardized regression coefficients.
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model included only reflectively measured construct, which means all singleheaded arrows were pointing from dependent variables to indicators. In the first step,
headed arrows were pointing from dependent variables to indicators. In the first step, by
by checking indicator reliability, internal consistency reliability, convergent validity, and
checking
indicator
reliability,
internalthe
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and disdiscriminant
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we estimated
quality of reliability,
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estimated
the quality
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the
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data,
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quality
of data, in
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step
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and f2 effect
size.
checking
collinearity,
R2 explanation
of latent variables, significance and relevance of path
2
Tableand
2 presents
results of the assessment of the measurement model. The authors
coefficient,
f effectthe
size.
found that all (except ITU1—Intention to Use 1) reflective measurement models met the
assessment criteria from the research protocol [62]. All the outer weights (except ITU1) were
higher than 0.70, confirming that all indicators reached a necessary level of reliability (i.e.,
>0.70). All the Average Variance Extracted values were higher than 0.50, which confirmed
the convergent validity. Composite reliability had values of at least 0.784, which was clearly
higher than the limit. Cronbach’s alpha range was between 0.624 and 0.941; these numbers
were satisfactory for this research. Finally, all reliability rho_A values higher than 0.70 were
least acceptable. These scores confirmed that all construct measures reached acceptable
levels of internal consistency reliability.
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Table 2. Measurement model and assessment results for PLS-SEM.
Convergent Validity
Latent
Variable

ATU

CA

ENJ

ITU

PEOU

PU

SE
SN
XP

Indicators

ATT1
ATT2
ATT3
ATT4
CA1
CA2
CA3
CA4
ENJ1
ENJ2
ENJ3
ITU1
ITU2
ITU3
PEOU1
PEOU2
PEOU3
PEOU4
PU1
PU2
PU3
PU4
SE1
SE2
SE3
SN1
SN2
XP1
XP2
XP3

Internal Consistency Reliability

Loadings

Reliability

AVE

Composite
Reliability ρc

Reliability
ρA (rho_A)

Cronbach’s
Alpha

>0.70

>0.50

>0.50

>0.70

>0.70

0.70–0.95

0.844
0.912
0.906
0.819
0.819
0.841
0.913
0.913
0.950
0.951
0.937
0.449
0.857
0.872
0.893
0.893
0.898
0.839
0.930
0.923
0.932
0.854
0.922
0.948
0.943
0.951
0.958
0.856
0.868
0.879

0.712
0.832
0.821
0.671
0.671
0.707
0.834
0.834
0.903
0.904
0.878
0.202
0.734
0.760
0.797
0.797
0.806
0.704
0.865
0.852
0.869
0.729
0.850
0.899
0.889
0.904
0.918
0.733
0.753
0.773

0.759

0.926

0.909

0.894

0.761

0.927

0.911

0.896

0.895

0.962

0.942

0.941

0.565

0.784

0.750

0.624

0.776

0.933

0.904

0.904

0.829

0.951

0.931

0.931

0.879

0.956

0.935

0.931

0.911

0.953

0.906

0.902

0.753

0.901

0.902

0.843

The conditionally accepted indicator was ITU1. Its mean was 6.62 on a scale of 1 to
7, and SD was 0.72. It was known that distance learning would be obligatory for winter
semester 2020/21, and respondents were asked whether they intended to take part in
distance learning. Most of the respondents shared the highest intention. ITU1 was left
in the model since its deletion would have led to exceeding the criteria for HeterotraitMonotrait Ratio (HTMT) threshold. Removing ITU1 was also tested, and it did not influence
results in the hypotheses testing.
Finally, the discriminant validity was calculated with the use of the HTMT criterion.
All the scores were below the level of 0.90 (Table 3). Next, the bootstrapping algorithm
with 5000 samples was deployed, and the complete bootstrapping setting was set, along
with the Bias-Corrected and Accelerated confidence intervals and two-tailed test type at
the significance level of 0.05. The HTMT confidence intervals scores did not have a value
of 1, confirming that all the HTMT values were undoubtedly distinct from 1.
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Table 3. Heterotrait-Monotrait Ratio (HTMT).
XP

SN

SE

PU

SN

0.333

SE

0.608

0.408

PU

0.418

0.554

0.609

PEOU

0.727

0.383

0.757

0.566

ITU

0.540

0.672

0.605

0.799

PEOU

ITU

ENJ

CA

AU

0.639

ENJ

0.672

0.588

0.699

0.770

0.753

0.857

CA

0.733

0.073

0.461

0.213

0.488

0.224

0.361

AU

0.381

0.537

0.448

0.531

0.438

0.827

0.546

0.209

ATU

0.457

0.594

0.606

0.831

0.581

0.872

0.837

0.294

0.560

The following effects for path coefficients presented in Table 4 were received. Twelve
hypotheses were significant at a 0.05 error level, while four effects were not confirmed.
Hypotheses H4, H7, H8, and H13 were not supported.
Table 4. Hypotheses testing results with statistics.
Hypothesis

Coefficient

T-Statistics

Confidence Interval

f2 Effect Size

Significant
(p < 0.05)?

H1
H2
H3
H4
H5
H6
H7
H8
H9
H10
H11
H12
H13
H14
H15
H16

−0.137
0.271
0.154
−0.037
0.587
0.315
−0.016
0.027
0.194
0.337
0.673
0.311
0.023
0.180
0.494
0.688

3.196
6.159
4.417
1.228
13.385
6.851
0.483
0.782
4.540
9.351
25.379
6.901
0.498
5.881
11.418
28.160

(0.221, −0.053)
(0.185, 0.357)
(0.085, 0.220)
(−0.095, 0.022)
(0.498, 0.673)
(0.224, 0.402)
(−0.081, 0.050)
(−0.039, 0.095)
(0.109, 0.279)
(0.266, 0.408)
(0.622, 0.725)
(0.221, 0.399)
(−0.069, 0.115)
(0.120, 0.238)
(0.408, 0.578)
(0.638, 0.733)

0.016
0.080
0.037
0.003
0.282
0.106
0.000
0.001
0.038
0.158
0.852
0.094
0.000
0.061
0.238
0.898

Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

Multigroup analysis with PLS-SEM was performed for testing differences between
groups [66]. In this model, a variable gender was tested. However, there were no significant
differences between groups, considering this variable.
5. Discussion
The initial assessment of Perceived Usefulness’ key predictors (Table 4), which had a
considerable R2 value of 0.568, found that Enjoyment had the robust significant positive
effect (0.587) (H5), followed by Self-Efficacy (0.194) (H9) and Subjective Norms (0.154) (H3).
Experience had a negative effect (−0.137) (H1), while Computer Anxiety (−0.016) (H7) was
not significant. Perceived Ease of Use had a considerable R2 value of 0.634. Self-Efficacy
(0.337) (H10), Enjoyment (0.315) (H6), and Experience (0.271) (H2) had the substantially
significant effect. On the contrary, the effects of Computer Anxiety (0.027) (H8) and SN
(−0.037) (H4) on PEOU were not significant at the 5% level.
In this model, the strongest external predictor of Perceived Usefulness and Perceived
Ease of Use was Enjoyment, followed by Self-Efficacy. We observed that students were
happy and comfortable with participating in classes from their homes, often from their
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rooms. It was a new situation, and they were enjoying it. Self-Efficacy was the second
strongest external predictor. Students were confident that they will be able to follow
different tasks using computer software for distance learning. They will receive help, if
needed, from the academic teacher, on how to conduct and solve various tasks during
online classes.
In this study, hypothesis H1 was confirmed; however, the observed effect was negative.
The previous literature results showed that this effect of Experience on Perceived Usefulness
was usually positive [47]. It could be caused by increasing users’ experience in using
different computer software. A limited number of online learning platforms are available
to conduct distance learning with full engagement in COVID-19 pandemic time [67].
Rapid migration to online learning platforms was not planned [68]. These platforms were
instantly updated to ensure that they could provide the environment to study and address
demanding challenges and e-learning procedure factors during this epidemic [69]. Students
were aware of these constant updates since they are part of it. Their experience related to
other computer software negatively affected the perceived usability of computer software
utilized in distance learning.
Hypotheses H7 and H8 concerning Computer Anxiety were not supported. In previous literature, the effect of Computer Anxiety on Perceived Usefulness was not significant;
the effect of Computer Anxiety on Perceived Ease of Use was usually negative [47]. In
this model, for measuring Computer Anxiety, items with inverted scales were used. It
was expected that at least one hypothesis was supposed to be supported as having a
positive effect. Yet, results showed that Computer Anxiety did not significantly affect either
Perceived Usefulness or Perceived Ease of Use. This variable was developed about 20 years
ago when computers were not in every home. Nowadays, students usually have their
personal computers. They use them very often, especially since the beginning of the school
year. They use them very naturally and confidently, and they often know more about
current technology than teachers. This is why they do not manifest computer anxiety. In
the previous study, hypothesis H8 (CA ≥ PEOU) was also not confirmed, while hypothesis
H7 (CA ≥ PU) was supported; however, its f2 effect size was very small (less than 0.02) [16].
The third not-supported hypothesis was H4. It concerned the effect of Subjective
Norms on Perceived Ease of Use. There was no critical effect of Subjective Norms on
Perceived Ease of Use. The current situation made distance learning and taking part in
online classes mandatory. It did no longer depend on the influence of students’ close
relationships with other persons. Students need to be active in distance learning, as
warranted by the official government act in Poland. The fourth not-supported hypothesis
was H13. In this model, there was no important effect of Perceived Ease of Use on Perceived
Usefulness. Perceived Ease of Use and Perceived Usefulness are the primary dependent
constructs of the TAM. The GETAMEL model is built to estimate the effect sizes of external
variables on TAM’s primary constructs. The relation between Perceived Usefulness and
Perceived Ease of Use was enclosed in the model; however, results showed that this
relationship was not significant.
We advanced the current research on shifting higher education to online learning
studies in the following areas. We tested a full GETAMEL model with all external variables
and core TAM variables compared to a theoretical contribution from previous studies.
Aguilera-Hemida [70] conducted a similar survey among American students, but variables
were mixed between qualitative and quantitative items and there was no clear model
representation. Siron et al. [71] conducted a similar study among Indonesian students and
presented an adapted model from GETAMEL; however, only four external variables and
two core TAM variables were used. In their study, Experience, Computer Anxiety, and
Self-Efficacy had no significant effect on Perceived Usefulness when, in this model, only
Computer Anxiety was identified as not having a significant effect.
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5.1. Contributions
The research presented in this paper was conducted in autumn 2020, i.e., more than
half a year after the COVID-19 pandemic outbreak happened in Poland, causing higher
education institutions all over the country to switch to distance learning. Within this
period, a lot of research was conducted on coronavirus influence on education policies and
teaching and learning experience. In the authors’ point of view, the first contribution of
this research is the review that allowed them to structure the previous findings and, as a
result, the state-of-the-art knowledge on the consequences of coronavirus in the educational
sector.
The study was conducted in a group of the first-year students who were just about
to begin their studies in the university’s distance learning. The authors see the second
contribution in the fact that the respondents were not familiar with such a learning format
before and could express only their expectations. Besides, the authors consider it important
that these students (when being enrollees) were aware of the fact that they will have to
study online and yet they have applied for studies—i.e., they have started the study process
being conscious of its format, of advantages, and possible disadvantages.
The third contribution is connected with the hypotheses set in the paper, namely, with
H1, H4, H7, and H8. Hypothesis 1 showed a negative effect of Experience on Perceived
Usefulness, which differs from the previous research results. Hypotheses 7 and 8 revealed
that Computer Anxiety does not have a significant influence (neither positive nor negative)
on Perceived Usefulness and Perceived Ease of Use. In contrast, in other research, its influence was mostly negative. Furthermore, Hypothesis 4 allowed developing an interesting
yet rather expected conclusion: Subjective Norms (like family or friends’ opinions) do not
influence students’ Perceived Ease of Use of distance learning. Although these opinions
are generally valuable for the respondents, they cannot change the fact that they have to
participate (and be actively engaged) in distance learning during the pandemic period.
Finally, the work contributes to the science of didactic process management in general. It
can be used as a basis for further research dedicated to distance learning or for conducting
improvements to the currently running process of distance education in the pandemic
period [72].
5.2. Practical Implications
Students’ experience in the process of distance learning makes them believe that they
will learn more remotely than during classroom activities. Their high computer skills mean
that they do not worry that distance learning can cause them technical difficulties (related
to the use of tools). The perception of distance learning by people who are important to
students or impact their behavior has a positive effect on how students assess Perceived
Usefulness. At the same time, these people’s opinions did not correlate positively with
how students assess the ease of participating in distance learning.
The enjoyment correlates with Perceived Usefulness. Students are unlikely to be
satisfied with the fact that there is distance learning, and they do not enjoy it. Enjoyment
is also correlated with the ease of use of the tools. Most students have no concerns about
using the computer. No impact of possible anxiety on the Usefulness of distance learning
or its Easiness was observed.
Students’ feeling of Self-Efficacy positively influenced the Perceived Usefulness rating
and the Ease of Use. When students think that they can get more from distance learning
than from traditionally conducted classes (Perceived Usefulness), their overall assessment
(Attitude Toward Using) of remote learning increased. The involvement of students in the
process (Intention to Use) also increased. Similarly, when students were good at distance
learning, it did not cause them technical problems (Perceived Ease of Use). They judged
the idea of introducing remote education (Attitude Toward Using) as better.
At the same time, how they cope with technical tools did not change their assessment
of whether they will gain more knowledge than stationary (Perceived Usefulness). The
assessment (Attitude Toward Using) of distance learning impacted students’ engagement
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in the process (Intention to Use). The better they evaluated distance learning, the more they
were involved in it. Students’ involvement and their willingness to use remote learning
tools influenced whether or not they used these tools.
All of the indicated results can be used by teachers conducting classes in distance
learning format at a higher level [73]. The information collected through the research shows
not only the expectations of students toward distance learning but also their abilities to
use IT tools in this process, their enjoyment of the process, and their expectations toward
teachers and their engagement. Therefore, the most important practical implication of the
study presented is the teachers’ possibility to improve their teaching process by applying
solutions according to students’ expectations, for instance, by paying more attention to the
teacher–student interaction and, with this, by keeping the distance learning more “human”
despite the presence of a computer screen between the participants of the process.
5.3. Limitations and Further Research Work
The main limitation of the conducted study is its geographical range. The interviewed
students are currently studying only at one university from Katowice, Poland. There are
other higher education institutions, such as Silesian University, Silesian Medical University,
or Silesian University of Technology, whose students were not interviewed.
The study was conducted at the University of Economics in Katowice. At this particular university, students can study one of the following disciplines: economics, management,
accounting, IT, or journalism. Therefore, the university’s profile where the interviewed
students came from can be understood as a limitation for the study. The university’s
profile limits students enrolling in it to only those interested in studies in the disciplines
mentioned above. Although in the research, students participated from different fields
of study, such as Accounting, Informatics, Journalism and Social Communication, and
Economics, the Authors did not correlate the answers given in the questionnaire with this
particular variable, which can also be understood as a limitation for the research.
The last limitation for the conducted research was previous experiences of the students
obtained at the time of the first phase of the global COVID-19 pandemic, while they were
still in high school. The organization of the process of distance education, the used tools,
and the uncertainty caused by the government decision at that time could have affected the
students’ expectations toward the process of distance learning offered by the University of
Economics. However, at that point, it is merely an assumption.
Taking into account the limitations stated above, the following steps are recommended
for the verification in any future research.

•

•

•

•

By measuring the results of this particular study with another student group of the
same university, but of a higher year, it will be possible to verify discrepancies in
expectations of both of these groups.
By comparing, using the same questionnaire, the expectations of first-year students
next year it will be possible to determine if the online education conducted on a
high school level, which lasted longer than in the case of interviewed students, can
be a factor influencing their expectations toward distance learning provided by the
university.
By conducting research correlating with the field of study chosen by the interviewed
students with their expectations toward online education provided by the university—because among fields of study offered only by the University of Economics in Katowice,
where the presented research took place, there are not only those related to economics
but also such related to social sciences—-the proposed research may point out the
differences in expectation corresponding to the students’ field of study.
Conduct similar research on a larger scale involving a larger group of Polish universities.
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