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Abstract

This paper aims to review the present state of digital distance education, assess the problems associated with transitioning to
the online space, and determine the priorities of online education. The study draws on the analysis of surveys, monitoring
studies, and statistical information from state services. It examines the technical capabilities of educational institutions, the
information technology skills of instructors and students, and their motivation. On top of that, it identifies the main problems
encountered during the implementation of digital technologies in the education process while paying special attention to the
role of online education during the COVID-19 pandemic. Using a psychological portrait of a modern young student, the authors
provide some recommendations for the learning content to increase the interactivity of the learning process and improve
students’ motivation. The article ends with outlining key areas for digital learning development that would improve the overall
effectiveness of the education system transformation.
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1. Introduction

Information resources and technologies have rapidly entered and firmly taken a leading position in
all spheres of modern life. The introduction of advanced technologies and digitalization has become a
prerequisite for the successful development of both economic entities and individual members of
society. This process has likewise affected the education system. Following the interests and needs of
the public, education has left the classroom, gradually changing the ways of delivering information and
the very organization of the education process. Transformation of the educational system under the
influence of digital technologies, educational applications, and electronic resources has become a global
trend, changing the face of the global educational space (llina et al., 2014; Bulat & Volkov, 2016; Bulat
etal., 2017).

However, the education process cannot be simply transferred to the online environment. Digital
education requires changes in teaching aids, educational and methodological approaches, perception,
etc. For this, new curricula and materials should be developed that would introduce digital technologies
in training, add special interactive programs unique to each discipline, and actively use new technologies
in the learning process (both individual like cell phones, computers, laptops and tablets and collective
like interactive whiteboards, TVs, and projectors). With this as a backdrop, the field of education can
embed VR and AR programs to make the entire practical and theoretical training more interactive and
independent learning-centered. Digitalization can stimulate the development of the education system
or become a stumbling block when a combination of negative factors becomes an insurmountable
obstacle for the participants in the learning process.

Distance education based on information technology has several undeniable advantages over the
traditional education system. It broadens knowledge, promotes flexible learning, helps to promote
innovative pedagogical practices, expands access to information resources, and enhances collaboration
between participants in the learning process. The gradual transformation of the education process and
its integration into the digital environment is a worldwide trend. The transition of all educational
institutions to distance learning during the COVID-19 pandemic was a test of their quality and an
incentive to change.

1.1. Conceptual or theoretical framework

Like any innovative process, transformation of an educational system is associated with some
difficulties. This study is concerned with digitalization in education, its current state, and development.
It aims to identify problems that hinder this process and require greater attention and seeks to
determine digital education development priorities. Digitalization of education is an objective trend of
modern life, but it is necessary to avoid functional and systemic imbalances when following the
innovation. The effective work of the whole education system depends on a careful choice of the
development pathway, coordination of the educational activities, development of a concrete action
plan, direction of faculty’s efforts, and minimization of costs.

1.2. Literature review

At a time of rapid technological changes, it becomes increasingly relevant to implement digital
technologies in various economic sectors and spheres of human life. Both national and foreign
researchers prioritize the issue in their publications.

The digital age has created a new generation of students with special social and psychological
characteristics, known as Generation Z. Generation Z has become the primary users of the education
system so far. Its young representatives have proven to be exceptionally immersed in virtual
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communication, which is becoming more and more natural and intuitive for modern children (Kulakova,
2018). They grew up with a unique understanding of human involvement in digital technology. The
computer, the cell phone, the limitless possibilities of the Internet, and other information technologies
are an integral part of the daily life of modern youth. Thus, Generation Z has specific requirements for
the education system. Information technologies, in turn, provide ample opportunities for
individualization of the education process (Sapa, 2015).

European Union defines e-learning as “the use of new multimedia Internet technologies to improve
the quality of learning by facilitating access to resources and services as well as remote exchanges and
collaboration” (Albero et al., 2008). This definition focuses on the technical side of digital education,
while the process of acquiring knowledge is referred to as “distance cooperation.”

Kurti (2009) explored the design and development of technology-enhanced learning environments.
According to his vision, the main elements of digital distance learning are the students, the learning
environment, and the technologies (various tools and resources) used to enhance the learning process.
Bingimlas (2009) emphasizes the role of the educator in the successful integration of information
computer technologies (ICT). He stresses that ICT trends change fast, new applications appear, and new
technical devices are introduced, which puts high requirements on the faculty.

Salavati (2016) stresses the complexities of educators’ everyday practice and takes a closer look at
the problem areas of the digital technologies’ introduction. Following Kurti (2009), he identifies six
problem areas:

(1) resource component (devices and technical support);
(2) organizational component at the level of an educational institution;
(3) state and economic support;

(4) social component (the level of computer literacy and the psychological readiness of the
students);

(5) technological component (quality of content, security);

(6) simplicity and comfort in use; the author also draws attention to the fact that the success of
digitalization in education depends on the spread of digital technologies in society and professional
practice.

In 2018, NAFI Analytical Center assessed the digital literacy of various social groups in Russia. The
groups were compared according to the indicators of information, computer, communication, media
literacy, and attitude towards technological innovations (Figure 1).

Total number of people NI 52%
People with higher education I 64%
Children aged 12-17 years e 73%
Young people aged 18-24 years N 77%
School teachers I 87%

University teachers N 88%

Figure 1. Digital Literacy Levels in Different Social Groups
Source: Reproduced from Aymaletdinov et al. (2019).
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1.3. Related Research

The study shows that only half of the Russian population is fully aware of digital technologies and can
widely use them for professional development. Citizens who are professionally engaged in educational
activities are the most IT-literate. The importance of educators’ attitudes and perception of digital
technologies in education was highlighted by M. A. Camilleri and A. C. Camilleri (2017). A similar issue
was raised by Bocconi et al. (2013). Both groups of researchers shift the focus of digital technology in
education from devices and infrastructure to students and pedagogy.

Castafio-Mufioz et al. (2014) suggest that distance learning based on digital technology is more
effective compared to face-to-face education. At the same time, the comprehension of educational
materials directly depends on their interactivity. Bocconi et al. (2013), Hoskins and Crick (2010), and
Wastiau et al. (2013) share this opinion. They believe that the quality of knowledge and its
comprehension directly depends on the digital competence of the educator and the ability to organize
the learning process in such a way as to maximize the involvement of students.

Berger and Thomas (2011) highlight the potential opportunities and obstacles of integrating digital
technologies in education. Their findings align with the survey conducted by Glover et al. (2005) and
underline the need for digitalization management and guided development in the education sector.
Otherwise, the process of digitalization may remain the prerogative of enthusiasts and gradually lose
the support they have already gained. In the end, most authors recognize that the success of digital
education is determined by technical capabilities, digital literacy of educators, and their attitude toward
digitalization. Digital transformation of education should follow clear-cut guidelines and be well-
organized.

1.4. Problem statement

The COVID-19 pandemic was a force majeure for the education system, demonstrating the mismatch
between the needs of the time and the system’s ability to master the digital space. The education
system cannot remain unchanged under such conditions. As a classic service, education can be
demanded and appreciated only if it fully meets the needs of potential consumers (i.e., Generation Z
students).

1.5. Purpose of the study

This study aims to analyze the problems arising in the implementation of digital technologies in
education as well as identify the main priorities of online training by analyzing the current state of
digitalization in the field.

Study objectives incorporate the following points:

e examine the state and development of distance learning in higher educational institutions in
Russia over the last five years using secondary sources;

e estimate the results of digital technologies’ introduction in education during the COVID-19
pandemic and disclose problems of non-personal educator-student communication;

e consider the accessibility of technology needed for online learning;

analyze the readiness of students and educators for distance interaction.
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2. Methods and materials
2.1. Research model

The paper focuses on the state of digital distance learning in higher education during the COVID-19
pandemic. The data sources used were scientific articles and statistical reviews from publicly available
sources listed below. The information on the availability of digital technologies in educational
institutions and among students was taken from official statistical reports for 2010-2018 (Aptekman et
al., 2017; Government of the Russian Federation, 2017; HSE University, 2016). The number of personal
computers in state and municipal educational institutions per 100 students and the number of fixed and
mobile broadband Internet users were taken as proxies to estimate digital education’s potential. The
survey was aimed at assessing the students’ psychological readiness to distance education and their
interest in this form of learning.

2.2. Participants

The online questionnaires were distributed among 237 respondents aged 17-21 from Kursk,
Yaroslavl, Orel, Ulan-Ude, and Krasnodar. As research participants, students of all study years were
enrolled. The sample included both individuals who began learning online during the pandemic and the
predominance of time was trained remotely and those educated via the blended format. Since it was
critically important to study students of different majors, they were chosen randomly to exclude the
influence of personal factors on the study results. The readiness of educational personnel for distance
interaction was assessed by analyzing feedback from 178 instructors of Orel State University of
Economics and Trade, Yaroslavl State Technical University, Southwestern State University, Baikal State
University, Kuban State Technological University, and educational materials published on the
universities’ websites.

2.3. Data collection tools

All the necessary data were collected from publicly available sources, the websites of Sberbank of
Russia and Validata, as well as surveys conducted by the Levada Center. Calculation and assessment
were done by means of WPS Office software as this office suite provides a large number of possibilities
to work with data, can be used in any operating system, and supports Google Disk, Dropbox, Evernote,
and OneDrive. It was these functions that were used for further research results calculation.

2.4. Data collection process

Research data collection was done from April to May 2020 by receiving electronic questionnaires
from the survey respondents.

2.5. Data analysis

Educational materials were analyzed using the results of qualitative research conducted by Sberbank
of Russia together with the Validata agency over the past five years (Azarenok, 2009). Thus, the study
uses objective figures obtained from statistical sources as well as subjective assessments of experts and
education process participants. The main challenge of the study was to combine the instructors’ and
students’ views of the subject and content of distance learning into a single concept.

2.6. Ethical issues

All survey participants signed informed consent for the collected information to be further used
within the limits of this study and possible future works on the topic. For respondents under the age of
majority, permission was taken from their parents or guardians.
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3. Results

The governmental attention to this issue is not accidental. The level of education is a determining
factor in shaping the scientific and technical potential of the country and its global competitiveness.
However, according to a yearly statistical digest that has been releasing since 2018, Russian citizens are
much less interested in obtaining education online compared to the developed countries (Figure 2).

Russia

Germany

France

Italy

Sweden

Estonia

Republic of Korea
Great Britain
China

Finland

3%

EEE—— 5%

I 6%

I 7%,
I 02/,
I 10%
EEEmeeeesesssssssssaee | 3%,
kA
I | 42,
I | 5%

USA I 22%,

Figure 2. Percentage of Internet Users Receiving Distance Education
Source: Reproduced from Abdrakhmanova et al. (2018).

Thus, in Russia, people prefer traditional in-class education over distance learning. Nevertheless,
according to the American research organization Ambient Insight and the Russian portal Smart
Education (Andreyev, 2013), the distance education market in Russia and the Commonwealth of
Independent States (CIS) is growing by 20% yearly. Such a rapid increase is driven by student demand.

The results of the survey carried out among 237 students in April-May 2020 are shown in Figure 3.
They evidence that young people have a great interest in the use of various information and
communication technologies for education. This fact can be explained by the familiarity of the learning
approach, the accessibility of information at all times regardless of one’s location, and the vast
availability of materials.

43.2
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Figure 3. Interest of Students in Using Digital Technology
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Generation Z representatives have a high speed of information processing. They easily switch
attention, can work in a multitasking environment, as well as quickly master technical innovations, and
are very interested in new computer programs and applications. Nevertheless, the survey conducted in
April-May 2020 showed a low level of computer literacy among Generation Z students (Figure 4).

m Average
m Above average
» High

Below average

Figure 4. Level of Digital Literacy Among Young Students

Most students held the view that digital technology is more important in everyday life than in
education and learning (Figure 5).

45,0% " 40.5%

40,0%
= 32.4%
29.7% 29.7%

35,0%
30,0%
Average Above average

25,0%
20,0%
15,0%
10,0%
5,0%
0,0%

27.0%
m Daily life
= Learning process
= 10.8% 10.8%

i

Low High
Figure 5. Importance of Internet Technology in Everyday Life and Education According to Generation Z
Students

According to the collected responses, the main reasons for low interest in online education were poor
quality or irrelevance of the learning materials to their needs, technical barriers, and low level of
motivation. The survey showed that 28% of students did not have the opportunity to study remotely
due to a lack of technical means or skills to use digital technology. Only 35% of the surveyed were ready
to perform tasks independently, study theoretical material from digital media, show interest in creative
assignments, and solve problems of increased complexity. At the same time, about 65% of respondents
felt more confident when working in a group and needed an instructor to help them. This indicates that
students are not ready to learn remotely.

The survey about content preferences showed that 65% of students favored illustrations and video
clips as the most interesting ways of delivering information. Audio materials were popular among 57%
of them, and only 46% of respondents expressed interest in texts. A likely explanation behind such
preferences could revolve around psychological factors. Children from Generation Z are inclined to clip
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thinking, which is the inability to keep the focus on a studied object for a long period of time. The
information is easier to consume when offered in the form of vivid images, short articles, and videos.

Technical barriers to online education are the lack of personal computers, limitations for Internet
access associated with the territorial location or the financial capacity of users, and insufficient amount
of equipment in educational institutions. This explains why most Russians have to use smartphones to
master education programs, which, though, severely limits their learning opportunities, reduces the
perception of educational material, and negatively affects the quality of education in general.

A determining factor in the effectiveness of education is the motivation of the students. Distance
learning requires students to be self-directed and disciplined. This requires a clear understanding of
one’s own cognitive goal, capabilities, and willingness to work independently. Students’ motivation
largely depends on the quality of communication between them and the instructor, their general
interest in the subject, and the quality of the educational material, i.e., factors shaped by the educator.

Adjusting the education process to the needs of the target audience affects the professional
competence of the educator. It requires changes in the instruction methods, readiness to transform
professional thinking, and mastering distance education tools and technologies, which is impossible
without strong motivation from the faculty.

Developing teaching materials and mastering new technologies necessitate high effort associated
with intellectual, physical, and psychological stress. The survey conducted among 178 university
instructors from different regions of Russia revealed a financing problem. To be more specific, digital
transformation is a cost-demanding process. Aside from that, education managers lack the
understanding of how to assess educators’ workload properly. Hence, regulatory and financial support
is usually weak. The survey outcomes unveiled that 68% of instructors considered the Russian education
system not ready for the transition to distance learning. Only 35% of instructors were of the opinion
that the education system is ready for the digitalization of learning.

According to educators, the main disadvantages and difficulties associated with distance education
are:

. lack of visual and emotional contact with the students, which reduces the quality of education;
o inability to check whether students work on the tasks independently;

. some academic disciplines require more interaction with other students or the educator and
cannot be mastered independently;

. student does not develop social communication and teamwork skills;
. instructor’s role as a mentor is greatly reduced;

. lack of motivation among faculty to acquire technical skills and use them in distance learning
reduces creativity;

. working with students online while simultaneously preparing digital learning materials increases
the workload of the faculty;

. lack of standards for distance learning;
. lack of technical means severely hinders the learning process.

Thus, distance education does not come down to just having a computer with access to the Internet
and digital educational materials. It is a system with a complex of objective and subjective factors, such
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as availability of modern technology, psychological readiness of the participants (both instructors and
students) to the transition to a new environment, high motivation, and sufficient digital technology
skills.

Based on the results of both surveys, the authors identify the following priorities in the development
of digital distance education:

(1) improvement of material and technological support of educational institutions to enable online
work;

(2) raising students’ digital literacy and enhancing their motivation;

(3) transformation of educational materials to a digital format, taking into account the
psychological characteristics of the generation of students. High interactivity of educational materials
increases students’ interest and motivation to learn;

(4) improving organization and financial management of digitalization in higher educational
institutions (this includes regulation of instructors’ workload in the development of digital learning
materials, their upload to the web sources, recording and editing of video lectures, etc.).

4, Discussion

Today, the development of information technology is a global trend and an urgent need.
Digitalization penetrated all spheres of human activity while the Internet continues to develop.
According to TAdviser (n.d.), in 2018, web sources were used by as many as 80.9% of the adult
population in developed countries. In developing states, their share constituted only 45.3%. As for
Russia’s total Internet audience in 2018, it surpassed the indicators of the leading countries with its 83%.
In general terms, in the year 2019, as many as 53% of the world’s population were Internet users, with
109.5 million living in Russia (8" place in global ranking) (TAdviser, n.d.).

The growing number of net surfers is the reason for drastic changes in many economic sectors,
including education. Following the needs of the target audience, education has become more active in
embracing digital transformation. Special attention to this issue is given at the state level in the Decree
of the Government of the Russian Federation No. 376 of March 31, 2017, within the framework of the
“Development of Education” program. The goal of this project is to provide equal opportunities in access
to lifelong learning for all categories of citizens through the development of digital information and the
educational environment (Biankina, 2017; Hrossu, 2020).

The digital distance education market of Russia lags behind the global average. Compared to
experienced markets, such as Europe and the US, Russia is at the early stage of its formation. Therefore,
education service providers in the Russian Federation can use the existing experience and technologies
to develop local distance education services.

An overview of the foreign e-learning market shows that in many industries, the effectiveness of
digital learning is comparable to the traditional education approach. This conclusion is supported by the
UN and UNESCO data. In Germany, for example, employers favor specialists who can study remotely.
This is partially due to the high quality of education and knowledge assessment.

The transition of Russian educational institutions to distance learning during the COVID-19 pandemic
demonstrated the technical and mental unpreparedness of the national education system and its
participants for such transformation. In the vast majority of cases, distance learning was reduced to
webinars, students’ independent reading of materials, and doing textbook assignments. A survey
conducted by NAFI among educators (NAFI Research Center, 2020) showed that they did not appreciate
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the quality of digital learning materials available for distance learning. However, this is a problem in
many countries (Lalalan, n.d.). Even developed states demonstrated unpreparedness for the complete
transition to distance education.

An overview of the world and Russian e-learning market by CMMedia Ltd. states that e-learning has
no limitations regarding spheres of economic activity. The effectiveness of online learning depends on
each specificindustry. One can hardly agree that all educational disciplines can be digitized without loss.
For some occupations, such as those related to healthcare or arts, knowledge and skills can only be
gained in practice. Some sciences require the use of laboratory facilities (chemistry, pharmacy), which
is difficult to do remotely. Therefore, it is necessary to integrate digital technology into the existing
system of training. Sergeyev (2020), studying German and Swiss experience in the digitalization of
professional education, arrives at a similar conclusion. The combination of gadgets and the educational
environment creates conditions for overcoming the boundaries between theory and practice and
increases the synergistic effect of learning.

Many authors argue that online classes can save time. Tarasova et al. (2012) emphasize that online
learning reduces the educators’ burden of preparing for the lessons since they only use the ready-made
material. The authors of the Ra-kurs (n.d.), based on the research by Cedar Group, also see time saving
as the main benefit of distance learning. Educators involved in the development and implementation of
distance courses hold a slightly different opinion. Digital education creates the illusion of an easy
organizational and technical solution. In practice, new tasks, such as updating the teaching methods,
engaging low-motivated students, etc., have significantly increased educators’ workload.

Some argue that digitalizing education will lead to a reduction in costs (Overview of the World, n.d.).
This is not the case, however. One of the biggest problems of digitalization today is the insufficient
provision of educational institutions with the necessary equipment and software. There are also
problems with the speed of the Internet. A large number of children do not have the necessary technical
means at their disposal. In addition, there are the costs of course development. Technical progress,
technology obsolescence, changes in demand, the life cycle of course materials, and other factors
require constant modification of educational material.

Thus, the digitalization of the education system requires a considerable investment of financial and
time resources. In this case, the most effective approach would be not a complete replacement of the
traditional system with distance learning but the integration of the two methods with different
proportions of online and in-class activities depending on the specifics of the discipline.

In the case of distance education, learning outcomes should include a range of competencies and
skills not only limited to knowledge. Students must understand multiple cognitive meanings and
independently search for answers to practical and original tasks.

The educational environment should not be overloaded with highly specialized digital content,
contain unverified information, or have any plagiarized content (e.g., reposts, etc.) The global web
resources should be used to foster students’ independent reflection skills and encourage them to gain
experience and diverse knowledge associated with values and ethical norms.

Overall, online education should promote maximum deformalization of the learning process, create
an atmosphere of collective experience, and preserve the most important didactic resource: systemic
and deterministic knowledge. The main prerequisites for successful digitalization are technical
resources and the high motivation of the participants. Essential competencies for an educator are the
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ability to assess the quality and relevance of educational resources to the learning goals, good digital
skills, and the capacity to manage digital content.

5. Conclusions

The paper assessed the current level of digitalization in education and the readiness of this sector for
the transition to distance learning. Based on analysis of publicly available statistical data and the
outcomes from additional independent research, the main disadvantages of distance education were
identified. Despite the urgent need, the Russian system of distance education is underdeveloped
because of:

. poor technical support of educational institutions (lack of equipment and freely available
computer programs and applications, which are necessary for high-quality education);

. insufficient level of digital literacy among students;
o low motivation of students to study independently;

o low motivation of faculty to improve their digital skills and adjust their learning materials and
training methods.

The study outlines three priorities for the digital education that would speed up the digitalization
process and enhance distance learning:

(1) providing educational institutions with technological support;
(2) improving technical literacy of students to enable the transition to remote learning;

(3) ensuring organizational and financial support to motivate educators to develop interesting and
engaging learning content;

(4) encouraging students to seek quality knowledge and gain digital skills.

The level of student engagement is determined primarily by the quality and instructiveness of
learning materials and their compliance with student expectations. Instructors need to change their
approach to education delivery and way of thinking and master online communication skills. The
motivation of the faculty should be supported by providing clear regulations regarding the workload
and financial resources to promote digital education.

Acknowledgements

Fairuza Sabirova was supported by the Kazan Federal University Strategic Academic Leadership
Program.

References

Abdrakhmanova, G. I, Gokhberg, L. M., Demianova, A. V., Dyachenko, E. L., Kovaleva, G. G., Kotsemir, M. N.,
Kuznetsova, I. A., Ratay, T. V., Ryzhikova, Z. A, Streltsova, E. A., Fridlyanova, S. Yu., & Fursov, K. S. (2018).
Digital economy: A concise statistical compilation. National Research University Higher School of
Economics. Retrieved from https://issek.hse.ru/data/2018/07/27/1152150310/ice2018kr.PDF

1425


https://doi.org/10.18844/wjet.v14i5.8051
https://issek.hse.ru/data/2018/07/27/1152150310/ice2018kr.PDF

Sabirova, F., Gura, A., Belyanova, E., & Sukhorukih, A. (2022). Distance education in a digital age. World Journal on Educational Technology:
Current Issues. 14(5), 1415-1427. https://doi.org/10.18844/wjet.v14i5.8051

Albero, B, Linard, M., & Robin, J.-Y. (2008). Petite fabrique de I'innovation a I'universite [Small factory of innovation
at the university]. L’'Harmattan, collection Logiques sociales. https://docplayer.fr/191953303-Petite-
fabrique-de-l-innovation-a-l-universite-quatre-parcours-de-pionniers-pdf-telecharger-description.html

Andreyev, A. A. (2013). Distance learning and distance learning technologies. New technologies. Open Education,
5, 40-46. https://doi.org/10.21686/1818-4243-2013-5(100-40-46

Aptekman, A., Kalabin, V., Klintsov, V., Kuznetsova, E., Kulagin, V., & Yasenovets, I. (2017). Digital Russia: A new
reality. Retrieved from http://www.tadviser.ru/images/c/c2/Digital-Russia-report.pdf

Aymaletdinov, T. A., Baymuratova, L. R., Zaytseva, O. A., Imayeva, G. R., & Spiridonova, L. V. (2019). Digital literacy
of Russian teachers. Readiness to use digital technologies in the educational process. Analytical Center
NAFI-NAFI Publishing House. https://d-russia.ru/wp-content/uploads/2019/10/digit-ped.pdf

Azarenok, N. V. (2009). Clip consciousness and its influence on human psychology in modern world. In Volume 5
“Personality and group in conditions of social change” (Materials of the All-Russian jubilee scientific
conference dedicated to the 120th anniversary of the birth of S.L. Rubinstein “Human Psychology in the
Modern World”) (pp.- 110-112). Institute of Psychology RAS.
http://www.ipras.ru/engine/documents/document2006.pdf

Berger, T., & Thomas, M. (2011). Integrating digital technologies in education: A model for negotiating change and
resistance to change. In M. Thomas (Ed)., Digital education. Palgrave Macmillan’s digital education and
learning (pp. 101-119). Palgrave Macmillan. https://doi.org/10.1057/9780230118003 6

Biankina, A. O. (2017). Digital technologies and their role in the modern economy. Economy and Society: Modern
Development Models, 7(2), 15-25. https://creativeconomy.ru/lib/40371

Bingimlas, K. A. (2009). Barriers to the successful integration of ICT in teaching and learning environments: A
review of the literature. Eurasia Journal of Mathematics, Science and Technology Education, 5(3), 235—
245, https://doi.org/10.12973/ejmste/75275

Bocconi, S., Kampylis, P., & Punie, Y. (2013). Framing ICT-enabled Innovation for Learning: The case of one-to-one
learning initiatives in  Europe. European Journal of Education, 48(1), 113-130.
https://doi.org/10.1111/ejed.12021

Bulat, P. V., & Volkov, K. N. (2016). Detonation Jet Engine. Part 2--Construction Features. International Journal of
Environmental and Science Education, 11(12), 5020-5033. https://eric.ed.gov/?id=EJ1115593

Bulat, P. V., Zasukhin, O. N., Upyrev, V. V., Silnikov, M. V., & Chernyshov, M. V. (2017). Base pressure oscillations
and safety of load launching into orbit. Acta Astronautica, 135, 150-160.
https://doi.org/10.1016/j.actaastro.2016.11.042

Camilleri, M. A., & Camilleri, A. C. (2017). Digital learning resources and ubiquitous technologies in education.
Technology, Knowledge and Learning, 22, 65-82. https://doi.org/10.1007/s10758-016-9287-7

Castafio-Mufioz, J., Duart, J. M., & Sancho-Vinuesa, T. (2014). The Internet in face-to-face higher education. British
Journal of Educational Technology, 45(1), 149-159. https://doi.org/10.1111/bjet.12007

Glover, D., Miller, D., Averis, D., & Door, V. (2005). The interactive whiteboard: A literature survey. Technology
Pedagogy and Education, 14(2), 155-170. https://doi.org/10.1080/14759390500200199

Government of the Russian Federation. (2017). Digital economy of the Russian Federation. Retrieved from
http://static.government.ru/media/files/9gFM4FH{4PsB79I5v7yLVuPgu4bvR7MO.pdf

Hoskins, B., & Crick, R. D. (2010). Competences for learning to learn and active citizenship: Different currencies or
two sides of the same coin? European Journal of Education, 45(1), 121-137.
https://doi.org/10.1111/j.1465-3435.2009.01419.x

1426


https://doi.org/10.18844/wjet.v14i5.8051
https://docplayer.fr/191953303-Petite-fabrique-de-l-innovation-a-l-universite-quatre-parcours-de-pionniers-pdf-telecharger-description.html
https://docplayer.fr/191953303-Petite-fabrique-de-l-innovation-a-l-universite-quatre-parcours-de-pionniers-pdf-telecharger-description.html
https://doi.org/10.21686/1818-4243-2013-5(100-40-46
http://www.tadviser.ru/images/c/c2/Digital-Russia-report.pdf
https://d-russia.ru/wp-content/uploads/2019/10/digit-ped.pdf
http://www.ipras.ru/engine/documents/document2006.pdf
https://doi.org/10.1057/9780230118003_6
https://creativeconomy.ru/lib/40371
https://doi.org/10.12973/ejmste/75275
https://doi.org/10.1111/ejed.12021
https://eric.ed.gov/?id=EJ1115593
https://doi.org/10.1016/j.actaastro.2016.11.042
https://doi.org/10.1007/s10758-016-9287-7
https://doi.org/10.1111/bjet.12007
https://doi.org/10.1080/14759390500200199
http://static.government.ru/media/files/9gFM4FHj4PsB79I5v7yLVuPgu4bvR7M0.pdf
https://doi.org/10.1111/j.1465-3435.2009.01419.x

Sabirova, F., Gura, A., Belyanova, E., & Sukhorukih, A. (2022). Distance education in a digital age. World Journal on Educational Technology:
Current Issues. 14(5), 1415-1427. https://doi.org/10.18844/wjet.v14i5.8051

Hrossu, N. V. (2020). Distance learning: Advantages and disadvantages. Collection of Scientific Papers AOI0z, 2,
35-37. https://doi.org/10.36074/05.06.2020.v2.12

HSE University. (2016). The digital economy: A concise strategic compilation. Retrieved from
https://www.hse.ru/primarydata/ice2018kr

llina, E. E, llina, T. E, & Viktorovich, B. P. (2014). Analysis of the application of turbulence models in the calculation
of supersonic gas jet. American Journal of Applied Sciences, 11(11), 1914-1920.
https://doi.org/10.3844/ajassp.2014.1914.1920

Kulakova, A. B. (2018). Generation Z: Theoretical aspect. Territorial Development Issues, 2(42), 1-10.
https://doi.org/10.15838/tdi.2018.2.42.6

Kurti, A. (2009). Exploring the multiple dimensions of context: Implications for the design and development of
innovative technology-enhanced learning environments [Unpublished doctoral dissertation]. Vaxjo
University Press. https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A220739&dswid=-5332

Lalalan. (n.d.). Distance learning: Main results. https://lala.lanbook.com/distancionnoe-obuchenie-osnovnye-itogi

NAFI Research Center. (2020). The education system was not ready for the transition to distance learning in the
context of the pandemic. Retrieved from https://nafi.ru/analytics/sistema-obrazovaniya-okazalas-ne-
gotova-k-perekhodu-na-distantsionnoe-obuchenie-v-usloviyakh-pandemi/

Ra-kurs. (n.d.). Overview of the World and Russian e-learning market. Retrieved from https://ra-
kurs.spb.ru/info/articles/?id=42#al

Salavati, S. (2016). Use of digital technologies in education: The complexity of teachers’ everyday practice
[Unpublished doctoral dissertation]. Linnaeus University Press. https://www.diva-
portal.org/smash/record.jsf?dswid=-5332&pid=diva2%3A1039657

Sapa, A. V. (2015). Generation Z is the generation of the FSES era. Productive pedagogy, 8(56), 2-9. http://www.e-
osnova.ru/PDF/osnova_1 56 _12345.pdf

Sergeyey, |. S. (2020). Digital didactics of vocational education and training. In Il All-Russian scientific and practical
conference with international participation (pp. 1-15). Russian Academy of National Economy and Public
Administration under the President of the Russian Federation. Retrieved from
https://firo.ranepa.ru/files/docs/cifr_didactika/konf_march2020/konf_18march2020 sergeev.pdf

TAdviser. (n.d.). Internet access. Market of Russia and CIS. Retrieved from https://www.tadviser.ru/index.php/

Tarasova, N. V., Pastukhova, I. P., & Pestrikova, S. M. (2012). How does the transfer of the educational process into
a distance mode affect educational results now and will affect in the future.
https://firo.ranepa.ru/novosti/105-monitoring-obrazovaniya-na-karantine/803-tarasova-ekspertiza

Wastiau, P., Blamire, R., Kearney, C., Quittre, V., Van de Gaer, E., & Monseur, C. (2013). The use of ICT in education:
A survey of schools in Europe. European Journal of Education, 48(1), 11-27.
https://doi.org/10.1111/ejed.12020

1427


https://doi.org/10.18844/wjet.v14i5.8051
https://doi.org/10.36074/05.06.2020.v2.12
https://www.hse.ru/primarydata/ice2018kr
https://doi.org/10.3844/ajassp.2014.1914.1920
https://doi.org/10.15838/tdi.2018.2.42.6
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A220739&dswid=-5332
https://lala.lanbook.com/distancionnoe-obuchenie-osnovnye-itogi
https://nafi.ru/analytics/sistema-obrazovaniya-okazalas-ne-gotova-k-perekhodu-na-distantsionnoe-obuchenie-v-usloviyakh-pandemi/
https://nafi.ru/analytics/sistema-obrazovaniya-okazalas-ne-gotova-k-perekhodu-na-distantsionnoe-obuchenie-v-usloviyakh-pandemi/
https://ra-kurs.spb.ru/info/articles/?id=42#a1
https://ra-kurs.spb.ru/info/articles/?id=42#a1
https://www.diva-portal.org/smash/record.jsf?dswid=-5332&pid=diva2%3A1039657
https://www.diva-portal.org/smash/record.jsf?dswid=-5332&pid=diva2%3A1039657
http://www.e-osnova.ru/PDF/osnova_1_56_12345.pdf
http://www.e-osnova.ru/PDF/osnova_1_56_12345.pdf
https://firo.ranepa.ru/files/docs/cifr_didactika/konf_march2020/konf_18march2020_sergeev.pdf
https://www.tadviser.ru/index.php/
https://firo.ranepa.ru/novosti/105-monitoring-obrazovaniya-na-karantine/803-tarasova-ekspertiza
https://doi.org/10.1111/ejed.12020

