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ARTICLE INFO ABSTRACT

Received: 26 Feb 2022 The subject of the study is the psychological difficulties of adopting distance education

Accepted: 15 May 2022 technologies by university students. The materials of exploratory research obtained on a sample
of students from several universities of the Sakha Republic (Yakutia) are presented. The study
involved respondents aged 19 to 22 (N = 86), 39% of whom were males. In the research, the
unstructured interview method was used, during which we asked students to share in detail
about their user experience, describing not only the learning process itself but the whole
learning context in general. Considering the results using the TAM model, it can be assumed that
students are not satisfied with any of the components. Distance learning technologies are not
perceived by students as easy to use, and there is a low assessment of the perceived usefulness
of these technologies. The attitude towards technology is also rather negative. From the point
of view of student acceptance of technology, it can be said that distance learning causes some
difficulties associated with cognitive, and emotional aspects, as well as interaction in a virtual
environment, and the learning process. Learning creates anxiety and dissatisfaction with the
learning process itself.

Keywords: distance education, psychological difficulties, pedagogical communication,
students, technology adoption model (TAM)

INTRODUCTION

Distance education is a complex system in which the interaction between the actors of the educational
process is mediated by technical means. Accordingly, it is necessary to consider the use of technology, which
also affects the quality of education. An individual's adoption and use of technology are determined by both
external and internal factors. Delone and McLean (2003) proposed an information systems success (ISS)
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model that includes six factors: System Quality, Information Quality, Service Quality, Intention to Use, User
Satisfaction, and Individual Benefit.

A cursory analysis of the national publications in RSCI on learning through distance education technologies
showed that most of the research is aimed at identifying and analyzing the positive aspects. The benefits of
distance learning include autonomy, cost-effectiveness, lack of stress due to lifestyle changes, and the
mediated nature of the interaction between a student and a teacher (Gatan et al., 2021; Kirby, 2021; Marchuk,
2013; Qarkaxhja et al., 2021; Serebrennikova, 2015; Tovar-Galvez, 2021; Tugun et al., 2020; Usak et al., 2020;
Zachariou et al., 2020). Some studies address the psychological aspects of distance education technology use
among higher education students. These studies focus on parameters of dominant cognitive style (Kasatkina,
2010), the level of subjective control and self-regulation (Aismontas & Udin Aktkher, 2013), the peculiarities of
perception and reconstruction of the image of the teacher by students of psychological and pedagogical
specialties in the process of viewing video lecture fragments (Panferov et al., 2018), and the psychological
status of higher education students in Covid-19 (Wang & Zhao, 2020; Wang et al., 2020). The transition to
distance education revealed several significant challenges, the least of which is technical unpreparedness.
The introduction of technological means into the educational system with which educational actors interact
leads to the emergence of various phenomena of psychological nature: resistance to new technologies and
activities, a change in communication style, confidence in interacting with technology, neuropsychic tension,
and stress, etc. Unfortunately, as Zhuravlev and Nestik (2019) note, thinking about the future has tended to
focus on technological issues of digitization, and very little research has been done on understanding the
processes and changes that happen to a person (Nestik, 2018; Zhuravlev & Nestik, 2019). Delone and McLean’s
(2003) information systems success model is one of the first explanatory models; it has been tested in various
areas of human life: Enterprise systems, knowledge management systems, e-commerce, online stores, etc.
(DeLone & McLean, 2003). The research results show that the use of the system and user satisfaction is directly
related to the quality of the system itself and the information transmitted.

The Technology Acceptance Model by Davis (1989) has become widespread (TAM - Technology Acceptance
Model), which was developed based on Fishbein and Ajzen’s (1975) theory of reasoned action. This model
makes it possible to predict the practical use of technologies, and numerous studies have confirmed its
validity. Its" aim is to explain and predict the adoption of information technology. It analyzes and explores the
factors that influence the acceptance of particular information technology The model includes six elements:
perceived ease of use, perceived usefulness, attitudes towards technology, intent to use the technology, and
actual use. The actual use of technology is determined primarily by variables such as ease of use and
usefulness. The perceived ease of use of the technology is when a person does not have to make any
additional effort when using the system. The perceived usefulness reflects one’s opinion of whether the
productivity and efficiency of activities are improved by the use of technology (Davis, 1989; Tkacova et al.,
2021).

Later, Davis' (1989) model was extended to include other variables such as perceived enjoyment (Davis et
al., 1992; Ngo et al., 2021; Saade et al., 2008; Venkatesh, 2000), self-efficacy, people’s assessment of their
ability to perform a given task (Venkatesh et al., 2012). Later, playfulness was added to the TAM model. It is
characterized by focusing on activities and sensory or cognitive curiosity and feeling pleasure (enjoyment)
when finding what is happening interesting (Moon & Kim, 2001).

Another model widely used in the literature is TPACK (Technology, Pedagogy, and Content Knowledge).
The TPACK framework divides target knowledge into three types: Content, Pedagogy, and Technology. The
intertwining of these three areas results in four main domains: Pedagogical Content Knowledge (PCK),
Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technology,
Pedagogy, and Content Knowledge (TPACK).

What competencies we need is another question that arises in the context of the widespread use of
distance education technologies. Wan et al. (2008) introduced the concept of virtual competence, which is the
ability to make the best use of the virtual environment. The virtual competence framework includes the
following components: virtual self-efficacy, virtual media competence, and virtual communication
competence. Virtual self-efficacy is determined by the degree of confidence in using information and
communication technologies to solve problems and also contributes to the willingness to make efforts to
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overcome difficulties. The authors consider virtual media competencies as technical skills for performingin a
virtual environment. The third component refers to the knowledge and skills in building social relationships
in a virtual environment. Research has shown that experience in using information and communication
technologies (e.g., searching for information, communicating) does not guarantee successful e-learning and
user satisfaction. Students should build virtual competencies that determine their success in their studies.

The researchers note that the TAM model is commonly used in the banking and technology sectors. For
successful implementation of technology in education, it is necessary to understand what factors are critical
for effective e-learning and student satisfaction. The purpose of this study is to explore the psychological
difficulties in the adoption of distance learning technologies in higher education during the 19th century.

MATERIALS AND METHODS

This article presents the results of the analysis of the distance learning experience of university students
and considers the main psychological difficulties that they face. The research is exploratory and aims to
identify those areas that may be of interest in the future for a deeper study.

Description of the study. The study was conducted between April 2020 and April 2021. The transition to
distance learning in our region (the Sakha Republic (Yakutia) took place on March 17, 2020, and by the time
the study began, students had been studying remotely for three weeks.

Participants: A total of 86 undergraduate students from various specialties were the participants in this
study. They were enrolled in various courses at the university. Among the participants, 60% of them were
male, while the rest (40%) were female. All of them were higher education students at the university in Russia.

Data Collection: The unstructured interview, which is one of the qualitative methods, was used to explore
the psychological difficulties of university students in adopting distance learning technologies. During the
interviews, we asked students to tell in detail about their user experience, describing not only the learning
process itself, but in general the entire learning context (what they do while listening to lectures, what is
happening around at this moment, etc.). The unstructured approach was chosen to acquire rich information
about the difficulties of adopting distance education technologies. This kind of data collection allowed
researchers an opportunity to obtain much information about the experiences of the students and provided
participants the freedom to explain the psychological difficulties that they may have faced during the use of
distance learning technologies. In its nature, unstructured interviews are open-ended, while “structured
interviews are similar to surveys" (Zhang & Wildemuth, 2009, p. 239). In addition, unstructured interviews are
“... a way to understand the complex behavior of people without imposing any a priori categorization, which might
limit the field of inquiry.” (Zhang & Wildemuth, 2009, p. 240). Hence, unstructured interviews can be accepted
as one of the qualitative data collection tools (Moyle, 2002; Zhang & Wildemuth, 2009).

Procedure: In this study, researchers using Zoom and WhatsApp conducted the interviews. In most cases,
excerpts from interviews have not been edited in terms of language use. In this work, we used terms such as
UX design and computer science for a consistent understanding of these terms. We understand user
experience as a set of effects experienced by the user as a result of interaction with a system or device,
including perceived ease of use and usefulness, emotional impact during work, and memories that remain
after interaction (Hartson & Pyla, 2012). The study of user experience will allow understanding of the
difficulties that students experience when studying remotely.

Data Analysis: The data obtained from the interviews were analyzed by researchers. For the analyses, all
researchers read the interviews. While reading the interviews, they took notes. Later, they determined codes
and themes that were used in the data analysis. Then, two researchers individually analyzed the data
separately from each other. After the analyses, two researchers compared and discussed their analyses to
reach a consensus for the data analysis. Afterward, it was calculated agreement between the two researchers.
Accordingly, a level of %89 agreement was found among researchers.
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Table 1. The psychological difficulties of accepting distance educational technologies by students

Ne Psychological Difficulties Reasons

1 Lack of emotions in the process of Reducing the completeness of the implemented communication tasks
communication

2 Low technological efficiency of the Poor technical equipment, poor quality of the Internet
introduction of e-learning technologies

3 The psychological barriers Subjective education, the experience of the subject of some complexity,

unusualness, non-standard, contradictory situation
4 Weak digital competencies The problem of personal preparedness for distance learning education
RESULTS

Initially, let us turn to the analysis of those statements that affect various aspects of communication, since
the entire learning process is, in fact, communication. This position is also confirmed by a large number of
students’ statements, which touch upon its various aspects (Table 1).

Lack of emotions in the process of communication: Perhaps the greatest concern, disappointment, and
dissatisfaction of the respondents are associated precisely with communication issues in the broad sense.
Students note a lack of emotions in the process of communication, which can be due to various reasons. Not
all participants turn on their video during classes, the lack of feedback in the form of emotional reactions of
the interlocutor causes discomfort (“sometimes the teacher or classmates do not turn on the camera and it's
very strange as if I'm talking to myself, so you can go crazy”, “when you answer to the question, it is not clear
whether you are answering correctly, because often you don't know the correct answer, but you answer
randomly”). In the digital space, there are tools and means for expressing emotions, perhaps they are not so
diverse, but at the same time, they reflect the basic emotions (various stickers, emojis, gifs, slang interjections,
and phrases), but their use has not yet become familiar to the educational process. Many studies carried out
in the field of human-computer interaction (Hartson & Pyla, 2012) also confirm that non-basic emotions such
as frustration, boredom, and confusion play an important role in scenarios of interaction in a virtual
environment. Unfortunately, today we have a really limited number of tools that allow us to express our
emotions and understand the emotions of the interlocutor in virtual communication. Although according to
Wan et al. (2008), there are such options though we do not fully use them in the educational process.

Interestingly, when communicating with a teacher, students need to see the teacher’s image, and not only
the teacher’s face but also his gestures, movements, postures (the effect of the teacher’s full presence), which
contributes to better perception and understanding of the educational material (“... | would like the teacher
was like a blackboard so that you can see how he moves”, “... the teacher sits completely motionless”).
Research results show that the presence of a teacher in a video lecture increases the efficiency of mastering

educational material (Lazarenko et al., 2018).

Interestingly, many respondents express a desire to see the faces of others but prefer not to show their
faces. Many explained this by the fact that outwardly they were not ready for communication (“l am sitting in
my homemade pajamas,” “I didn't wash my head,” “I don't want to see my face in the cell, it looks thicker").
The results of the study can be analyzed from different perspectives. For example, from the point of view of
analyzing the phases of activity, it can be assumed that students don't dress up for online meetings, the phase
of the pre-working state is not supported by actions that allow them to concentrate on work, respectively, an
important stage of attunement to the upcoming activity is curtailed, which can affect the effectiveness of the
activity. Another interesting aspect for further analysis is the phenomenon in which students choose not to
show their faces. This is also evident in the fact that the most preferred service for students is Discord, where
participants have the opportunity to communicate verbally and in writing, but their faces are hidden.

Low technological efficiency of the introduction of e-learning technologies: Feedback from teachers is
extremely important for students (“... | don't like it because teachers give a lot of tasks and don't check it”, “...
some teachers give a lot of tasks and don’t check it, and this is the most offensive”). Feedback from the teacher
allows not only controls the process but also serves as a support in learning. In addition, high-quality feedback
and teacher support can compensate for the low technological efficiency in the implementation of e-learning
technologies, which is important against the background of insufficient technical equipment and Internet
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connection. It is known that one of the main problems of online courses is the low percentage of course
completion. Among the many reasons, lack of interactivity and a sense of isolation is recognized as the most
significant.

Students’ statements indicate that the familiar pedagogical communication in a virtual environment is
changing, the students themselves feel it, according to one student: “I don't feel the learning process"”. Thus,
we still have to master new ways and tools of communication through information and communication
technologies.

The psychological barriers: Several difficulties are related to the implementation of pedagogical
communication tasks. In terms of the completeness of communicative tasks (Zimnyaya, 1997), one can note
their reduction; often communication is limited to some information on the course (“we sit stupidly and listen
to the lecture,” “talking head”) and answers to questions (“at the seminar, we answer questions “). During
online classes, tasks such as “motivation to action (verbal or non-verbal)” and “expression of attitude to the
verbal or non-verbal action of a partner of pedagogical communication” are realized less often. This problem
stems from the fact that at this stage distance learning is still copying “traditional” learning; the technology is
used to automate the transfer of content (Wan et al., 2008). The authors emphasize that although technology
can provide social interaction; these opportunities are not used in the educational process. Distance learning
requires both the teacher and the student to master some methods, and tools for building interaction in a

nou

new environment, for example, using the functions “comments”, “polls”, “likes” and so on.

Weak digital competencies: Students when studying remotely in a virtual learning environment, most often
do not have the opportunity to communicate with each other without being heard and seen by the teacher.
Among our respondents, students who did not attend online classes preferred to study the educational
material on their own (“... | do not use the ZOOM application, because the teacher drops the lecture in Moodle
and | read the lecture myself”). Informal communication among students takes place outside the “walls” of
the virtual classroom, mainly on social networks. Many students want to communicate with fellow students
(“of course, | miss my classmates, | miss my normal life, | want to go to college normally, go out with friends,
etc.”, “l want to see my friends, just laugh with them”). It is known that the educational activity of full-time
students is supported by several motives, among which communication, and social interaction occupy the key
places. For many full-time students, it is social motives that are dominant in the motivation system.

DISCUSSION

Competencies of Students

Considering communication in educational activities, two aspects can be distinguished: communications
related to the educational process, and communications between students on informal topics. This division
is very conditional since these communications are closely intertwined with each other. The key role of
communication in learning is emphasized in the Connectivism Learning Theory by Siemens (2018). According
to the author, his proposed learning theory is more consistent with the digital world. Siemens considers it
necessary to revise the concept of learning, taking into account modern theories of chaos, networks,
complexity, and self-organization. In the context of the avalanche of knowledge and its rapid obsolescence,
the Connectivism Theory emphasizes learning as practically meaningful knowledge that is generated and
supported by the network of connections that we have: “We can no longer single-handedly acquire the
experience and knowledge we need to act. We acquire the necessary competencies through interconnections”
(Siemens, 2018). This was pointed out by our domestic researchers, for example, Lomov (1984) wrote that
communication is “not the addition, not the imposition of activities one on top of the other developing in
parallel (“symmetric”), but namely the interaction of subjects entering into it as partners” (Lomov, 1984), in
the process of such communication, mutual enrichment occurs not only with knowledge but also with other
meanings.

Referring to the material of our research, we can make some assumptions about the competencies of
students. Siemens in his theory formulates the principles of connectivism, in his opinion, the ability to learn
new things is more important than the amount of already acquired knowledge, the main skill is to recognize
the connections between ideas, areas of knowledge, and concepts (Siemens, 2018). According to the students’
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statements, it can be assumed that they do not always understand the connections between different
disciplines (“ don't want to do it because the subject is not interesting”, “useless material”). But when analyzing
the nature of tasks for independent work, we find that they are mainly aimed at increasing the amount of
information (read, outline, prepare an essay, etc.), fewer tasks are given for analysis, comparison,

generalization, and in isolated cases tasks are interdisciplinary.

Distance learning, which was designed to provide new education opportunities, in the current situation
leads to the emergence of many psychological barriers, which are understood as “subjective education, the
experience of the subject of some complexity, unusualness, non-standard, contradictory situation” (Zimnyaya,
1997). The barriers that arise impede interpersonal communication, and they are accompanied by
neuropsychic stress and negative emotions. Almost all respondents say that the number of tasks has
increased during the period of distance learning (“they ask too much”, “there is more independent work"), the
amount of literature that needs to be read and mastered on their own has increased (“some just give a list of
things to read “). If the information overload has increased objectively, then there is a risk of mental overload,
in addition, an excessively large amount of information leads to the activation of short-term memory, which
means superficial mastering of the material, without its deep understanding and assimilation (Yakovlev &
Litovchenko, 2007). If it is a subjective experience, it can arise from immersion in a new activity and mastering
new actions. It is known that mental activity, an increased load on cognitive processes requires much more
effort (Scholey et al., 2001).

The Cognitive Side of Learning

Let's consider another aspect that affects the cognitive side of learning, namely, the student’s perception
of the electronic learning system. The main characteristics of the system, software product include usability,
simplicity, and ease of use, usefulness, functionality, and emotional impact (Hartson & Pyla, 2012). All
interviewed respondents used the Moodle system; therefore the presented characteristics refer to the same
system. When analyzing the students’ user experiences, it can be noted that ease of use and convenience of
work are important for them. Many respondents note a low degree of user-friendliness of the interface (“look

" ou.

for the right discipline every time”, “there are a lot of other disciplines that are not related to our field of study”,
“the course that is needed may be at the end of the list”, “in the first year we there were of course problems,
it was not clear what, where, where to click”). It can be assumed that the principle of material structuring
offered by the Moodle system does not correspond to the users' logic. As shown in the study (Al-Samarraie et
al., 2013; Mohammadi, 2015), well-structured content helps to increase motivation, concentration, and
interactivity of learning, which affects the metacognitive activity of students and makes it easier to understand

the educational material.

Also, some rules are contributing to a better perception of the material: structure (it is easy to find what
you need in the material already covered); fragmentation (the process of perception is discrete), assimilation
of the next portion of information (Krylova et al., 2018).

The basis of any educational system is high-quality useful content that contributes to the development of
competencies, and the achievement of educational objectives. At the same time, at the present stage, users
make high demands on the educational platform’s design. Many respondents note the “dull”, and “boring
interface” of the Moodle system, and the lack of opportunities for individual interface customization. A factor
such as “perceived pleasure in using technology” is not supported. Perceived pleasure is related to whether
the activity of using technology gives enjoyment to the person (Zulfigar et al., 2019, 2021). When a person
continues to engage with technology regardless of any performance outcomes, then perceived pleasure is
revealed (Zulfigar et al., 2019, 2021). Meanwhile, research suggests that pleasure in the process of using
technology in most cases correlates with intending to learn (Hsu & Lin, 2008; Zulfigar et al., 2019, 2021). In
addition, when the variable “pleasure” is included in the Davis model, it appears that it influences the use of
technology more than the variable “ease-of-use” (Teo & Noyes, 2011; Zulfigar et al., 2019, 2021).

The situation of distance learning has raised the problem of personal preparedness during COVID-19 (Naji
et al., 2020). Researchers are unanimous in the opinion that the distance learning system requires a high level
of development of personal qualities from a student: motivation, advanced planning skills, self-organization,
and self-control. Foreign researchers emphasize that e-learning involves the widespread use of an
independent method of self-directed learning (SDL ) (Rovai, 2004). Based on the theoretical premises of the
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Constructivism Philosophy, e-learning is recognized as an active information process, since knowledge
generation is carried out through individual experience and interaction with the environment. Unlike
objectivism, students are seen as active creators and creators of information.

Most of the respondents in our study are indicated to have a passive learning style, expecting clear
instructions; it is quite difficult for students to readjust. Most of the surveyed students note procrastination
(“yes, all the time you think that you need to do the tasks, but for some reason, it seems that Il do it later,
and then I'm reluctant to do it, and the deadlines for completing the task have passed”, “the tasks are not
interesting, there is always something more interesting”), inability to organize their work (“I don't know how
to do everything, they ask so much”, “when they studied, it was all clear: | came, unlearned, but now everything
was somehow confused”).

CONCLUSION

Most of the respondents in our study indicated that the use of distance learning technologies would help
reduce stress load, since students have the opportunity to choose a convenient learning schedule for
themselves, adjusting it to the rhythm of their own life. In addition, with distance learning, communication is
mediated, which increases objectivity during verification, the absence of criticism, and makes it possible to
correct errors, and therefore reduce anxiety. Similarly, other technological applications such as mobile
learning (Naciri et al., 2020), smartphone applications (Tawafak et al., 2021), virtual laboratory (Radhamani et
al., 2021), remote laboratories (Abumalloh et al., 2021) will help students learning to overcome the difficulties
of adopting distance education during the COVID-19 pandemic.

Thus, the analysis of the exploratory research results allows us to conclude that at the moment we are
faced with the need not only and not so much a technical transition, but mainly to change the goals of
education, tools, and results. From the point of view of students’ acceptance of technologies, we can say that
they cause them some difficulties associated with cognitive, emotional aspects, and interaction in a virtual
environment. Learning creates anxiety and dissatisfaction. According to the TAM model, none of the
components is satisfactory. Technologies are not perceived as easy to use, the assessment of the perceived
usefulness of distance learning technologies is low, and students are rather skeptical about them.

Author contributions: VL: supervised, and devised the research idea and methodology, formal analysis. TS:
investigation and writing—original draft preparation. EN and NO: data creation. Name who did want: writing—review,
and editing. All authors contributed to the article and approved the final version of the article.

Funding: The authors received no financial support for the research and/or authorship of this article.
Declaration of interest: Authors declare no competing interest.

Ethics statement: Written informed consents were obtained from the participants of the study. Their participation was
on a voluntary basis and their personal information is kept confidential.

Acknowledgements: We acknowledge the participants for their valuable time. The authors thank the reviewers for
their comments that helped us to improve this paper.

Data availability: The raw data supporting the conclusions of this article will be made available by the authors, without
undue reservation.

REFERENCES

Abumalloh, R. A, Asadi, S., Nilashi, M., Minaei-Bidgoli, B., Nayer, F. K., Samad, S., Mohd, S., & Ibrahim, O. (2021).
The impact of coronavirus pandemic (COVID-19) on education: The role of virtual and remote
laboratories in education. Technology in Society, 67, 101728.
https://doi.org/10.1016/j.techsoc.2021.101728

Aismontas, B. B., & Udin Aktkher, M. (2013). Comparative analysis of personality characteristics of full-time
and distance learning students (on the example of psychology students). Psychological-Educational
Studies, 4, 288-302.

Al-Samarraie, H., Teo, T., & Abbas, M. (2013). Can structured representation enhance students’ thinking skills
for better understanding of e-learning content? Computers & Education, 69, 463-473.
https://doi.org/10.1016/j.compedu.2013.07.038

Contemporary Educational Technology, 14(3), ep376 7/10


https://doi.org/10.1016/j.techsoc.2021.101728
https://doi.org/10.1016/j.compedu.2013.07.038

Lukina et al.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS Quarterly, 13(3), 319-340. https://doi.org/10.2307/249008

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1992). Extrinsic and intrinsic motivation to use computers in the
workplace. Journal of Applied Social Psychology, 22, 1111-1132. https://doi.org/10.1111/j.1559-
1816.1992.tb00945.x

DelLone, W. H., & McLean, E. R. (2003). Information systems success: The Quest for the dependent variable.
Information Systems Research, 3, 1-10. https://doi.org/10.1287/isre.3.1.60

Fishbein, M., & Ajzen, I. (1975) Belief, attitude, intention and behaviour: An introduction to theory and research.
Addison-Wesley.

Gatan, P. R. G, Yangco, R., & Monterola, S. L. (2021). Relationships among environmental literacy, locus of
control, and future orientation of STEM students in the Philippines. Interdisciplinary Journal of
Environmental and Science Education, 17(4), e2250. https://doi.org/10.21601/ijese/10984

Hartson, R., & Pyla, P. (2012). The UX book. Morgan Kaufmann.

Hsu, C. L., &Lin, . C. C. (2008). Acceptance of blog usage: The roles of technology acceptance, social influence
and knowledge  sharing  motivation.  Information &  Management,  45(1),  65-74.
https://doi.org/10.1016/}.im.2007.11.001

Kasatkina, O. V. (2010). Strategies for overcoming the learning difficulties for students in distance learning
programs. Psikhologicheskaya nauka i obrazovanie, 5, 5-12. https://elibrary.ru/item.asp?id=15518119

Kirby, C. K. (2021). Determinants of undergraduates’ environmental behavioural intentions and their links to
socioscientific issues education. Interdisciplinary Journal of Environmental and Science Education, 17(2),
e2231. https://doi.org/10.21601/ijese/9335

Krylova, E. G., Kudakov, A. V., & Sinitsyna, M. A. (2018). Development of skills in active perception during
distance learning of children and adolescents. Sovremennye problemy nauki i obrazovaniya, 3, 144.
https://elibrary.ru/item.asp?id=35166960

Lazarenko, V. A., Prirodova, O. F., Nikishina, V. B., & Kuznetsova, A. A. (2018). Evaluation technology of the
video lectures' effectiveness. Professional’noe obrazovanie v Rossii i za rubezhom, 1(29), 45-52.
https://elibrary.ru/item.asp?id=32719220

Lomov, B. F. (1984). Metodologicheskie i teoreticheskie problemy psikhologii. 1zd-vo.

Marchuk, N. Yu. (2013). Psychological and pedagogical peculiarities of distance education. Pedagogicheskoe
obrazovanie v Rossii, 4, 78-85. https://elibrary.ru/item.asp?id=20365172

Mohammadi, H. (2015). Investigating users’ perspectives on e-learning: An integration of TAM and IS success
model. Computers in Human Behavior, 45, 359-374. https://doi.org/10.1016/j.chb.2014.07.044

Moon, Ji-W., & Kim, Y. G. (2001). Extending the TAM for a World-Wide-Web context. Information & Management,
38(4), 217-230. https://doi.org/10.1016/S0378-7206(00)00061-6

Moyle, W. (2002). Unstructured interviews: challenges when participants have a major depressive illness.
Journal of advanced nursing, 39(3), 266-273. https://doi.org/10.1046/}.1365-2648.2002.02273.x

Naciri, A., Baba, M. A, Achbani, A., & Kharbach, A. (2020). Mobile learning in higher education: Unavoidable
Alternative during COVID-19. Aquademia, 4(1), ep20016. https://doi.org/10.29333/aquademia/8227

Naji, K. K., Du, X., Tarlochan, F., Ebead, U., Hasan, M. A., & Al-Ali, A. K. (2020). Engineering students’ readiness
to transition to emergency online learning in response to COVID-19: Case of Qatar. Eurasia jJournal of
Mathematics, Science and Technology Education, 16(10), em1886. https://doi.org/10.29333/ejmste/8474

Nestik, T. A. (2018). Socio-psychological predictors of person’s attitudes toward new technologies.
Informatsionnoe Obshchestvo: Obrazovanie, Nauka, Kultura i Tekhnologii Budushchego, 2, 309-319.
https://elibrary.ru/item.asp?id=37082787

Ngo, T. D., Mashkin, N. A., Zakharova, V. L., Popova, O. V., & Lutskovskaia, L. (2021). Religious feeling and
authenticity: Dialogues between William James and Bernard Lonergan. XLinguae, 14(3), 67-74.
https://doi.org/10.18355/XL.2021.14.03.07

Panferov, V. N., Vasil'eva, S. V., & Ivanov, A. S. (2018). The perception of the teacher's personality in the
conditions of video. Proceedings of the I world conference «Gertsenovskie chteniya: psikhologicheskie
issledovaniya v obrazovanii» (pp. 333-339). Izdatel'stvo RGPU im. A.l. Gertsena.

Qarkaxhja, Y., Kryukova, N. I, Cherezova, Y. A., Rozhnov, S. N., Khairullina, E. R., & Bayanova, A. R. (2021). Digital
transformation in education: Teacher candidate views on mobile learning. International Journal of
Emerging Technologies in Learning, 16(19), 81-93. https://doi.org/10.3991/ijet.v16i19.26033

8/10 Contemporary Educational Technology, 14(3), ep376


https://doi.org/10.2307/249008
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1287/isre.3.1.60
https://doi.org/10.21601/ijese/10984
https://doi.org/10.1016/j.im.2007.11.001
https://elibrary.ru/item.asp?id=15518119
https://doi.org/10.21601/ijese/9335
https://elibrary.ru/item.asp?id=35166960
https://elibrary.ru/item.asp?id=32719220
https://elibrary.ru/item.asp?id=20365172
https://doi.org/10.1016/j.chb.2014.07.044
https://doi.org/10.1016/S0378-7206(00)00061-6
https://doi.org/10.1046/j.1365-2648.2002.02273.x
https://doi.org/10.29333/aquademia/8227
https://doi.org/10.29333/ejmste/8474
https://elibrary.ru/item.asp?id=37082787
https://doi.org/10.18355/XL.2021.14.03.07
https://doi.org/10.3991/ijet.v16i19.26033

Contemporary Educational Technology, 2022

Radhamani, R., Kumar, D., Nizar, N., Achuthan, K., Nair, B., & Diwakar, S. (2021). What virtual laboratory usage
tells us about laboratory skill education pre-and post-COVID-19: Focus on usage, behavior, intention and
adoption. Education and Information Technologies, 1-19. https://doi.org/10.1007/s10639-021-10583-3

Rovai, A. P. (2004). A constructivist approach to online college learning. The Internet and Higher Education, 7(2),
79-93. https://doi.org/10.1016/j.iheduc.2003.10.002

Saade, R. G., Tan, W., & Nebebe, F. (2008). Impact of Motivation on intentions in online learning: Canada vs
China. The Journal of Issues in Informing Science and Information Technology, 5, 137-49.
https://doi.org/10.28945/1001

Scholey, A. B., Harper, S., & Kennedy, D. O. (2001). Cognitive demand and blood glucose. Physiology Behavior,
73(4), 585-592. https://doi.org/10.1016/50031-9384(01)00476-0

Serebrennikova, N. A. (2015). On the socio-psychological problems of students in the electronic form of
education in higher education. World cultural, linguistic and political space: innovations in communication:
Collection of scientific papers (pp. 283-295). RUDN. https://elibrary.ru/item.asp?id=25356427

Siemens, J. (2018). Connectivism: A learning theory for the digital age. Interaktivhoe obrazovanie, 6, 50-55.
https://interactiv.su/wp-content/uploads/2019/03/10_6-1-interactive-1.pdf

Tawafak, R. M., Alfarsi, G., & Jabbar, J. (2021). Innovative smart phone learning system for graphical systems
within COVID-19 pandemic. Contemporary  Educational  Technology, 13(3), ep306.
https://doi.org/10.30935/cedtech/10879

Teo, T., & Noyes, J. (2011). An assessment of the influence of perceived enjoyment and attitude on the
intention to use technology among pre-service teachers: A structural equation modeling approach.
Computers & education, 57(2), 1645-1653. https://doi.org/10.1016/j.compedu.2011.03.002

Tkacova, H., Pavlikova, M., Tvrdon, M., & Prokopyeyv, A. I. (2021). Existence and prevention of social exclusion
of religious university students due to stereotyping. Bogoslovni Vestnik, 81(1), 199-223.
https://doi.org/10.34291/BV2021/01/Tkacova

Tovar-Galvez, J. C. (2021). Bringing environmental education to the curriculum: Practical elements emergent
from teaching experiences and research. Interdisciplinary Journal of Environmental and Science Education,
17(3), e2236. https://doi.org/10.21601/ijese/9606

Tseng, C.-J., & Chen, T.-C. (2020). Impact of web-based teaching on the learning performance of education and
training in the service industry during COVID-19. Contemporary Educational Technology, 12(2), ep277.
https://doi.org/10.30935/cedtech/8581

Tugun, V., Bayanova, A. R,, Erdyneeva, K. G., Mashkin, N. A., Sakhipova, Z. M., & Zasova, L. V. (2020). The
opinions of technology supported education of university students. International Journal of Emerging
Technologies in Learning, 15(23), 4-14. https://doi.org/10.3991/ijet.v15i23.18779

Usak, M., Masalimova, A. R., Cherdymova, E. I., & Shaidullina, A. R. (2020). New playmaker in science education:
COVID-19. Journal of Baltic Science Education, 19(2), 180-185. https://doi.org/10.33225/jbse/20.19.180

Venkatesh, V. (2000). Determinants of perceived ease of use: Integrating control, intrinsic motivation, and
emotion into the technology acceptance model. Information Systems Research, 11, 342-365.
https://doi.org/10.1287/isre.11.4.342.11872

Venkatesh, V., Thong, J. Y. L., & Xu, X. (2012). Consumer acceptance and use of information technology:
Extending the unified theory of acceptance and use of technology. MIS Quarterly, 36(1), 157-178.
https://doi.org/10.2307/41410412

Wan, Z., Wang, Y., & Haggerty, N. (2008). Why people benefit from E-learning differently: The effects of
psychological processes on e-learning outcomes. Information & Management, 45(8), 513-521.
https://doi.org/10.1016/j.im.2008.08.003

Wang, C., & Zhao, H. (2020). The impact of COVID-19 on anxiety in Chinese university students. Frontiers in
Psychology, 11, 1168. https://doi.org/10.3389/fpsyg.2020.01168

Wang, C., Zhao, H., & Zhang, H. (2020) Chinese college students have higher anxiety in new semester of online
learning during COVID-19: A machine learning approach. Frontiers in Psychology, 11, 587413.
https://doi.org/10.3389/fpsyg.2020.587413

Yakovlev, B. P., & Litovchenko, O. G. (2007). Mental strain and modern education. Psikhologicheskaya nauka i
obrazovanie, 12(4), 16-22. https://elibrary.ru/item.asp?id=9926119

Contemporary Educational Technology, 14(3), ep376 9/10


https://doi.org/10.1007/s10639-021-10583-3
https://doi.org/10.1016/j.iheduc.2003.10.002
https://doi.org/10.28945/1001
https://doi.org/10.1016/S0031-9384(01)00476-0
https://elibrary.ru/item.asp?id=25356427
https://interactiv.su/wp-content/uploads/2019/03/IO_6-1-interactive-1.pdf
https://doi.org/10.30935/cedtech/10879
https://doi.org/10.1016/j.compedu.2011.03.002
https://doi.org/10.34291/BV2021/01/Tkacova
https://doi.org/10.21601/ijese/9606
https://doi.org/10.30935/cedtech/8581
https://doi.org/10.3991/ijet.v15i23.18779
https://doi.org/10.33225/jbse/20.19.180
https://doi.org/10.1287/isre.11.4.342.11872
https://doi.org/10.2307/41410412
https://doi.org/10.1016/j.im.2008.08.003
https://doi.org/10.3389/fpsyg.2020.01168
https://doi.org/10.3389/fpsyg.2020.587413
https://elibrary.ru/item.asp?id=9926119

Lukina et al.

Zachariou, F., Voulgari, ., Tsami, E., & Bersimis, S. (2020). Exploring the attitudes of secondary education
students on environmental education in relation to their perceptions on environmental problems: The
case of the prefecture of Viotia. Interdisciplinary Journal of Environmental and Science Education, 16(1),
€02208. https://doi.org/10.29333/ijese/6442

Zhang, Y., & Wildemuth, B. M. (2009). Unstructured interviews. In B. M. Widemuth (Ed.), Applications of social
research methods to questions in information and library science. ABC-CLIO.

Zhuravlev, A. L., & Nestik, T. A. (2019). Socio-psychological consequences of new technologies adoption:
perspective directions of research. Psikhologicheskii Zhurnal, 40(5), 35-47.
https://doi.org/10.31857/5020595920006074-7

Zimnyaya, |. A. (1997). Pedagogicheskaya psikhologiya. Feniks.

Zulfigar, S., Al-reshidi, H. A., Al Moteri, M. A,, Feroz, H. M. B., Yahya, N., & Al-Rahmi, W. M. (2021a).
Understanding and predicting students’ entrepreneurial intention through business simulation games:
A perspective of COVID-19. Sustainability, 13(4), 1838. https://doi.org/10.3390/su13041838

Zulfigar, S., Sarwar, B., Aziz, S., Ejaz Chandia, K., & Khan, M. K. (2019). An analysis of influence of business
simulation games on business school students’ attitude and intention toward entrepreneurial activities.
Journal of Educational Computing Research, 57(1), 106-130. https://doi.org/10.1177/0735633117746746

\/
*fee

10/10 Contemporary Educational Technology, 14(3), ep376


https://doi.org/10.29333/ijese/6442
https://doi.org/10.31857/S020595920006074-7
https://doi.org/10.3390/su13041838
https://doi.org/10.1177/0735633117746746

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	Competencies of Students
	The Cognitive Side of Learning

	CONCLUSION
	REFERENCES

