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LindpoBmsayma pocCMNCKON BbICLLIEN LLIKOJbI: TEXHONOTUY
obpasoBaTenbHOro npouecca (onbIT BY30B YpanbCKOro
deaepanbHoro okpyra Poccnmnckon deaepaymm)

Poccuiickas BbiCllas LUKOJA HaxOAMTCA B MOCTOSIHHOW TpaHcdopMmalmu, YTO CBSA3aHO C BbIxOAoM PO Ha
MWUPOBOWN PbIHOK 0B6pa3oBaTeNbHbIX YCAYT. [Ans JOCTUXEHMA Liefei NO3NLMOHMPOBAHUA POCCUNCKUX BY30B
B MWPOBBIX PEUTUHrax CO34atoTCA PasNnuHbiX desepasibHble NPOEKTbl, HaNpPUMep, B paMKax peanvsaumu
rocyZAapCTBeHHOM nporpaMmbl «Pa3utme obpasoBaHusa» Ha 2019-2025 rogbl pa3paboTaH npoekT
«CoBpemeHHas LunppoBas obpasoBaTesnbHas cpesa B PO».

[nsa aHann3a roToBHOCTU POCCUICKMX BY30B K LIGPOBOM TpaHCPOpMaL MM ObiNo NPOBeAEHO UCCAeAOBaHMe,
B KOTOPOM MPUHSAAM yyacTue CTyAeHTbl BYy30B Ypanbckoro dpegepanbHoro okpyra Poccuinickort ®egepauinu
(N=300), KOTOpble OLLEeHUAN CTeMeHb BHEAPEHUA Pa3ANYHbIX LMGPOBbLIX TEXHONOIMI B 06pa3oBaTesibHbIN
MpoLecc Ha TekyLM MOMEHT. VIMeHHO CTyseHTam Kak OCHOBHbIM NoTpebutenam obpasoBaTtesibHbIX yCayr
ocBavBaTb LMPpOoBble KOMMOHEHTLI 06pa3oBaTe/IbHOro NPoLLecca, NCMOAb30BaTb TEXHNYECKNE CPeACTBa.

Pe3ynbTaTbl MCCNeAO0BaHNA MO3BOAUAN BbIABUTb BbICOKYIO FOTOBHOCTb CTyAEHTOB K paboTe B LudpoBOi
obpa3zoBaTeNbHON Cpese, MCMOJb30BaAHNIO ANCTAHLUMOHHbBIX GOpM 06yyeHus. CTyaeHTbl aKTUBHO UCMOb3YHOT
couvanbHble CeTM U MecceHaXepbl B obpa3oBaTesnbHbiX Lensax (84%), AWCTAHUMOHHbIE TEXHONOTUM
obpasoBaHua (48%), merHPperMbl 1 6a3bl AaHHbIX (43%). Mpruem 6onee BbICOKUA YPOBEHb FOTOBHOCTU
6bl1 NPOAEMOHCTPUPOBAH CTyAeHTaMM TeXHUYeckux v IT-HanpaBaeHWit. Mpw 3TOM BbiISBAEHO NPOTMBOPeYne
MeXJYy TFOTOBHOCTbK CTYAEHTOB U WX BOCTMPUATMEM TEXHWYECKOW OCHALLLEHHOCTM BY30B W TOTOBHOCTYU
npenojaBaTeneil OCyLLeCcTBAATL 0Opa3oBaTeNbHbIA Npouecc B HOBOM LmdpoBol cpege. OueBUAHO, UTO
MCNO/b30BaHVeE LIEHTPAIM30BaHHbIX LUQPOBBIX TEXHOJOTMI (BKIOYEHHOrO By3aMu B 0bBpa3oBaTesibHbIN
npoLecc, Hanpumep, AUCTaHLMOHHbIE TEXHONOTUM MPUMEHSIOTCA eXeHeaesbHO Ansa 24% onpoLueHHbIX)
3HAUYUTENbHO YCTyMnaeT CTUXMMHOMY OCBOEHWIO CTyAeHTaMW MeCCEHAXKEPOB, NMPUAOXKEHWI Ha cMapThOoHax,
MHOro MporpaMMHOro obecrneyeHuns, KOTopoe obaeraeT OCBOEHWE KypCoB U AUCLMMANH (MHULIMMPOBAHO
CTYAEHTaMW CaMOCTOATeNbHO, ObpallleHne K MeCCeHAXepaM W COUManbHbIM CETAM  eXeHeaeNbHO
ocyuiectBaseT 66% OT ONPOLUEHHbIX).

Takum obpasom, A5 peannsanm rocysapCcTBEHHbIX MPOrpaMM Mo CO34aHunto LndpoBoin obpasoBaTesibHON
CpeAbl HEO6XOAMMO OCYLLECTBUTb YCUNEHWE TEXHUYECKON MHDPACTPYKTYPbl BY30B U MNOBbLICUTL KBaAUdUKaLMIo
npenogasatenen aAns 3GGeKTMBHOrO BHEAPEHWS NMPOLECCOB LMbPOBM3aLMN BbICLLEN LLIKObI.

KnroueBbie cnoBa: Lndposm3aLmns 06pa3oBaHus, poCcCUinckas BbiCLLas LWKoOAa, Lndposas obpasosaTtesbHas
cpefa, AUCTaHLMOHHbIe 0bpa3oBaTesibHble TEXHONOMNW, LMPPOBbIE TEXHOIOTMM
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Digitalization of Russian higher education: educational
process technologies (experience of universities of the
Ural Federal District of Russian Federation)

The Russian higher school is in constant transformation, which is associated with the entry of
the Russian Federation into the world market of educational services. To achieve the goals of
positioning Russian universities in world rankings, various federal projects are being created,
for example, within the framework of the state program “"Development of Education” for 2019-
2025, the project “Modern Digital Educational Environment in the Russian Federation” has been
developed.

To analyze the readiness of Russian universities for digital transformation, a study was conducted
in which students of universities of the Ural Federal District (N = 300) took part, who evaluated
the degree of implementation of various digital technologies in the educational process at the
moment. It is for students as the main consumers of educational services to master the digital
components of the educational process, to use technical means.

The results of the study revealed the high willingness of students to work in a digital educational
environment, the use of distance learning. Moreover, a higher level of readiness was demonstrated
by students of technical and IT areas. At the same time, a contradiction was revealed between
the readiness of students and their perception of the technical equipment of universities and
the willingness of teachers to carry out the educational process in the new digital environment.
Obviously, the use of centralized digital technologies (included by universities in the educational
process) is significantly inferior to the students' spontaneous development of instant messengers,
smartphone applications, and other software that facilitates the development of courses and
disciplines (initiated by students on their own).

Thus, to implement state programs to create a digital educational environment, it is necessary to
strengthen the technical infrastructure of universities and improve the qualifications of teachers
for the effective implementation of digitalization processes in higher education.

Keywords: digitalization of education, Russian higher education, digital educational environment,
distance education technologies, digital technologies
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Introduction

he digital transformation of society at the beginning of the 21st century radically

changed the daily practices of each person, affected different levels of social relations.

This applies not only to the explosive growth of digital services in the context of global
consumption, but also to the transition of traditional forms of interpersonal interaction
within social institutions to digital (in particular, the digitalization of education).

The changing role of technology in society has led to a different perception of education,
which is becoming a digital educational service [1, p. 13]. Digitalization of social relations
in the Russian Federation has become possible due to an increase in the level of socio-
economic well-being of the population (almost every family has a computer, smartphone,
and Internet). According to Rosstat in 2019, the population using PCs at the age of 15 years
and older is 79.9% in the Russian Federation, in the Sverdlovsk region — 79.8% [2]. VCIOM
data for 2020 shows that the share of Internet users among the Russian population is 81%,
and 69% use it daily. At the same time, from 68% to 72% of Russians use the Internet for
economic purposes, and 63% use it for educational purposes [3].

It is obvious that digitalization of education, including higher education, contributes to
the development of distance education technologies, which were initially considered as a
condition for removing geographical barriers and making education accessible to the general
population. Now distance educational technologies are developing on the online platforms
of massive open courses. And only the desire to get a certificate or a state diploma ties them
to the existing system of universities and other educational organizations.

The focus of this article is to study the opinion of students of Ural Federal District
universities on the prevalence of digital technologies in Russian higher education. In the
context of the education research as a global market for educational services, it becomes
important to study the opinion and readiness of direct consumers to switch to digital
technologies in the educational process.

The main research objective was to analyze the depth of development and intensity
of the use of the digital educational environment of universities. The research questions
addressed two aspects of the usage intensity of digital technologies. On the one hand, these
are centralized digital technologies, that is, initiated by the university — the use of software
in laboratory and practical classes, the distant format of mastering certain disciplines. On
the other hand, these are spontaneous digital technologies, that is, mastered by students
independently, due to their availability on the Internet and which they use for educational
purposes. The study is also devoted to identifying the factors that, according to respondents,
affect the universities’ digitalization in the educational process.

Materials and methods

The study was conducted using a mixed information collection strategy: the quantitative
strategy was implemented using the survey method, qualitative strategy - personal interview
method (mainly with foreign students, due to the complexity of the topic, an interview
was preferred to track the understanding of terms and questions). The questionnaire and
guide interview included a similar series of questions about digital technologies used in the
educational process. In particular, the information and communication environment of the

38



Perspectives of Science & Education. 2020, Vol. 46, No. 4

university was analyzed (university website, social networks), the frequency of their use, and
students' opinions on the impact of certain technologies on the university’s digitalization as
a whole were also taken into account. The sample consisted of 300 students of the Ural
Federal District universities (universities of 3 cities — Ekaterinburg, Chelyabinsk, Tyumen).
Survey period: January-March 2020.

The main characteristics of the sample: 44% of women and 56% of men. The study
involved 60% of Russian and 40% of Chinese students. This reflects the specifics of many
Russian universities — internationalization of education, where the main students from
abroad are residents of China. In terms of distribution in the direction of student training:
44% referred themselves to economic specialties, 39% to technical, 17% of respondents to
IT specialties.

Literature analysis

Digitalization in the higher education system is considered from several positions: first,
as a change in the conditions for the educational process implementation in the student-
teacher relationship; secondly, as a change in management technology in the education
system (electronic journals, grade books, electronic document management, electronic
libraries, research services, databases, etc.) [4; 5]; thirdly, as a change in the organizational
structure of education, when universities can be digital — have online courses on online
platforms (a digital university is in demand by students 24/7).

This article focuses on changes in the conditions for the educational process
implementation, which reveals a complex of interrelated transformations. Then digitalization
can be considered as an innovative development of the educational environment and its
transformation into a digital educational environment. In this regard, it becomes possible
to build an individual trajectory, create conditions for the educational services provision in
an inclusive environment, reduce the period of mastering the program, taking into account
the level of student training (modular education), and create interdisciplinary groups and
projects. In this context, massive open online courses (MOOC), which can be part of the
educational process of the university, are actively studied [6; 7]. For example, in UrFU,
students can choose majors at the Open Education site. This is reflected in the diplomas
and lets you to make an independent choice - an individual trajectory. Also, students of
many Russian universities are included in the Skyeng educational environment for learning
English.

Digitalization is also represented as a transition from the traditional offline interaction
of teachers and students to online interaction, distance technologies development, the
creation of online lectures rooms, when students from different parts of the world interact
in real time (through apps ZOOM, GOOGLE MEET, etc.).

At the same time, digitalization is considered as a different perception of pedagogical
activity, when a teacher becomes a tutor, mentor, coach, coordinator, only directs and helps
in development, and is not a translator of knowledge. This can be a way out into virtual
reality with game pedagogical technologies as a condition for developing skills and applying
them in problem situations [8]. Finally, digitalization is perceived as a different perception
of graduates' competencies for the digital economy, which are subject to digital literacy
requirements. Also, in the process of digitalization, the student becomes a responsible
subject of the educational process. The success of mastering programs largely depends on
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his "soft" skills, creative thinking, self-organization and self-discipline skills [6]. In general,
in the modern labor market, the ability to handle computer equipment and specialized
software is becoming a necessary part of many professions [9; 10].

Realizing the scale of the digitalization process, its speed of spreading in the practice of
universities in different countries, a key question arises: the readiness of Russian universities,
both in terms of technical means, and in terms of the readiness of the main subjects of the
educational process to use technical resources as the main tool for interaction between
students and teachers. These issues have been escalated by the COVID-19 pandemic and
the accelerated mass transition to a fully distance learning form. As a result of measures
taken by administrative structures in different countries to prevent the spreading of
coronavirus, universities were compelled to switch to the online interaction format. In
these circumstances, every student and teacher faced problems of physical condition in
the situation of self-isolation and distance education. The increased strain on the eyes,
the development of diseases of osteochondrosis and others are emphasized. These are
important aspects of the impact of digitalization on the daily practices of its subjects [11]. As
part of the empirical part of the work, we will consider not so large-scale phenomena of the
current time, but a more "normal" situation of the implementation of the digital educational
environment in the educational process practice of Ural Federal District universities and
their technical equipment.

Research results and discussion

Digitalization of Russian higher education is uneven, according to the opinion
[12, p. 279- 280], there are significant differences in the use of digital technologies
depending on the university’s profile (availability of IT-specialties, technical specialties), the
material and technical base of the university, the university's status (federal, regional). To
form a list of digital technologies, the approaches of N. Sh. Kozlova were used. She notes
that digital technologies are constantly being distributed and updated, and it is necessary
to start analyzing them with existing hardware — personal computers, smartphones, tablets,
as well as programs and services-Office 365, Google. Then it is necessary to move on to the
information and communicative environment of the university: social networks, websites,
and future move on to the electronic environment — distance technologies and MOOC, and
finally, to virtual reality and artificial intelligence [13, p. 87-88].

The empirical data’s analysis has shown that the implementation of digital technologies
in the educational process is uneven in the Ural Federal District universities. On the one
hand, digital technologies have quite deeply penetrated the educational process. Laptops,
PCs, projectors, multimedia equipment (92.2%), social networks, messengers (84.4%), GPS,
Wi-Fi, 3G, 4G (83.6%) are used largely. These technologies are used by students, both in
classrooms and at home, to a greater extent, their use is a student initiative, elements
of educational process self-organization. On the other hand, it is obvious that the use of
centralized technical means —mainframes and databases in the framework of laboratory and
practical classes — is implemented less often — 43%, automation systems and educational
process optimization — 45%, distance technologies — 48% of respondents. In this case,
distance technologies are understood as the the mastering of individual disciplines on
Moodle platforms, in the e-learning system on the Hypermethod platform, in MOOC, and
the possibility of learning entirely using distance technologies.
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It is worth noting that many universities have created special structures for the distance
education development. Frequently, this is a limited set of specialties that universities are
ready to offer on the educational services market. For example, Ural State Mining University
has a center for distance technologies and e-learning, which offers to fully master only
4 bachelor's degree programs (training is carried out on the Prometheus platform) [14]. And
atthe Ural Federal University thereis an Institute of open education technologies, where you
can also master 4 bachelor's programs completely distantly and 9 programs (8-bachelor's,
1-master's), which assume that the last courses / semesters need to be mastered offline
[15]. In general, the following technologies exist in UrFU: Moodle, an e-learning system
based on the Hypermethod platform, MOOC "Open Education".

In addition to special programs with distance learning technologies, since March 2020,
there has been a massive transition of Russian universities to distance learning. Consequently,
all teachers and all students found themselves in a situation where there was no choice of
learning technology, and everyone had to master new digital competencies (working in new
software). "I will immediately note a huge disadvantage — server overload, it is impossible
to complete the started task or test. | think if our university practiced e-learning more often,
such problems would not arise in an emergency. | really want homework to appear on time,
and not the day before the deadline. If we talk about the advantages, it is independence
from the place. That is, | can wake up at a convenient time for me and complete the task
lying in bed. It is also convenient for students of neighboring countries who have gladly now
gone home" [16]. It is important to emphasize that not all students were able to continue
their studies in this situation, some of them sent letters requesting academic leave due
to technical difficulties. The massive transition showed that the problem of digitalization
begins with simple technical issues —the availability of means for its implementation. In this
case, these are individual means for learning within the distance form: the presence of a PC,
laptop, smartphone; the presence of a webcam, a microphone, headphones; availability of
printer, scanner. And then these are collective means — technical capabilities of universities:
workplaces organized on the university site for recording video materials, conducting
broadcasts, etc.

Table 1
Technologies used in the educational process
% of respondents
Digital technologies used
Yes, used No, not used No answer

Mainframes and databases 43 56 2
Educational software 69 31 0
Automation and optimization of educational 45 53 2
processes

GPS, Wi-Fi, 3G, 4G 84 16 0
Laptops, PCs, projectors, multimedia 92 6 2
equipment

Social networks, messengers 84 16 0
Smartphones with educational apps 80 20 0
University’s website, electronic library 83 17 0
Robotics, artificial intelligence, virtual reality 23 76 2
Distance technology 48 51 2
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Table 2
Frequency of using digital technologies in the educational process (% of respondents)
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Mainframes and databases 8 8 3 7 4 4 12 53
Educational software 12 13 10 17 5 24
Automation and optimization of educational 6 11 7 9 7 2 48
processes
GPS, Wi-Fi, 3G, 4G 61 6 2 5 2 2 0 2 20
Laptops, PCs, projectors, multimedia equipment 40 23 7 6 4 5 6 2 8
Social networks, messengers 59 7 6 3 2 0 2 2 19
Smartphones with educational apps 52 3 5 2 2 2 5 20
University’s website, electronic library 22 17 13 12 5 6 5 3 18
Robotics, artificial intelligence, virtual reality 4 10 3 3 4 1 2 5 69
Distance technology 10 14 5 5 7 1 2 48

Laptops, PCs, projectors, multimedia equipment 92%

GPS, Wi-Fi, 3G, 4G

Social networks, messengers

University’s website, electronic library
Smartphoneswith educational apps

Educational software

Distance technology

Automation and optimization of educational processes
Mainframes and databases

Robotics, artificial intelligence, virtual reality

M Yes, used W used daily or few times a week

Figure 1 Use of digital technologies in the educational process (frequency of use)

The results of the study show that the use of computer equipment and projection
equipment is an obvious leader — 92% of respondents use PCs, laptops or projectors
(Table 1, 2, Figure 1). AlImost 63% of respondents noted that they use them either daily or
few times a week. This fact is easy to explain — almost all coursework, essays or diplomas
are written in computer editors, a demonstration of presentations and other educational
materials is required.
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The second place (84% said that they use them, and 66% — that they use them at least few
times a week) is occupied by various wireless communication technologies (GPS, Wi-Fi, 3G, 4G)
and social networks with messengers. Students exchange data, especially within the framework
of group work, project activities in teams. Social networks make it possible to communicate
with both students and teachers. Many student groups create closed communities on social
networks where they exchange impressions, documents, video, and audio files.

Students and teachers actively use specialized software, e-books, and libraries in the
process. Thus, 83% of respondents supplement their knowledge with electronic resources
(websites) and electronic libraries. 39% use them daily or few times a week. Another
80% of the survey participants said that they use smartphones with educational apps
installed on them in the educational process (for example, students from China actively
use translation apps). 62% use them daily or few times a week. 69% of respondents use
specialized educational software and 25% do it at least few times a week. For example,
in Urfu in the educational direction "sociology" they master such programs as SPSS and
Vortex and use them in their on-the-job training.

Among all technologies, technologies using mainframes and databases were quite rare —
43% said that they use them, and only 13% said that they use them often enough. Basically,
such technologies are in demand in technical specialties. About the use of automation of the
educational process, 45% of students said that they use it, and only 17% — that they use it
daily or few times a week. This is due to the fact that the use of these technologies requires a
higher level of competence from the user, the work of these technologies takes place within
the framework of specialized training modules and disciplines, unnoticed by users.

Despite the fact that the survey was conducted among full-time students, 48% of
students noted the use of distance forms of interaction between students and teachers.
24 % use this technology at least few times a week. These can be technologies that allow
conducting joint webinars or conducting classes on electronic educational resources.

More advanced technologies are not as actively penetrating the educational process
as we would like. 23% answered that robotics, artificial intelligence, and virtual reality are
used in the educational process. Even fewer respondents — only 14%, answered that they
use technology daily or few times a week.

Assessing the level of digitalization of higher education, significant factors were
analyzed: digital competence of Russian universities’ teachers, technical equipment of
Russian universities, the use of ICT (Information and Communication Technologies) in the
educational process, the use of ICT in communication between teachers and students, the
presence of innovative educational projects (Figure 2).

Results discussion

Thanks to the data obtained, it is possible to fix a conflict between students' readiness
and unwillingness of teachers to the digitalization of the educational process. The survey
participants consider the digital competence of teachers themselves to be the most
important factor. 83% of respondents said that this factor has an impact, and 35% — that it
has a strong impact (Figure 2).

The next factor that the students who took part in the survey identified and consider it
important is the technical equipment of Russian universities. 80% mentioned this factor as
having an impact and 30% as having a strong impact.
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5. Digital competence of Russian universities’ teachers 35% 83%
(1]

|

1
4. Technical equipment of Russian universities 80%
30%
2. Use of ICT (Information and Communication 73%
Technologies) in the educational process 30%
1
|

6. Use of ICT in communication between teachers and
students 27%

72%

|

(1)
3. Innovative development of Russian higher education 20% 6%
()

1

0,
1. Presence of innovative educational projects 239% 2%
0

‘

M presence of influence m high degree of influence (4 or 5 on the scale)
Figure 2 Influence of factors on digitalization of universities (high degree of influence)

In general, the results of the study are consistent with the conclusions of N. Sh. Kozlova,
who notes that the distributed use of digital technologies in higher education makes it
possible to identify initiative groups or individual teachers who are able to include these
technologies in the educational process, rather than generally increase the effectiveness of
the traditionally organized educational process [13].

Respondents also praised the use of information and communication technologies (ICT)
both in the educational process and in communication between teachers and students. The
use of ICT in the educational process as a factor affecting the digitalization of education was
noted by 73%, and ICT for communication between students and teachers — by 72%. At the
same time, 30% rated the use of ICT in the educational process as a high force of influence
on digitalization, and in communication between teachers and students — 27%.

The innovative development of Russian higher education and the presence of innovative
educational projects in this peculiar rating of factors take the last place. Even so, more than
half of the respondents indicate that these factors affect the development of digitalization.
Thus, 56% indicated that the innovative development of higher education has an impact,
and 20% — that this impact is high. For innovative educational projects, these figures were
52% and 23%, respectively.

The respondents could also offer their own versions of the factors that affect the
digital transformation of education. The importance of an integrated approach ("use it all")
was noted. Despite the widespread implementation of messengers and social networks,
students still lack efficiency in getting answers ("communication speed"). The key proposal
was to equip classrooms with special ports that allow recharging smartphones and laptops
("sockets at each table", "charging connector at each table"). Active use of computer
equipment and smartphones leads to the fact that devices are quickly discharged.

Thus, the key factors are related to the lack of readiness of the teaching staff toimplement
ICT in the educational process on a large scale, as well as the lack of technical equipment of
universities.
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Conclusion

It is obvious that digitalization is a complex and multi-level process of implementing
many technical tools in education that allow organizing the learning process in other realities
(virtual world, online communication, electronic educational environment). In the course of
the research, the readiness of students for a greater intensity of interaction in the digital
educational environment was recorded. In their opinion, the factors of inhibition are the
universities themselves, which do not have sufficient technical equipment, and teachers
who are not always ready to be available 24/7 in the context of Internet communication.
Therefore, digital transformation will only be possible if an enabling environment is created:
development of material infrastructure, training of teachers (including through advanced
training courses, incentive systems) to work in the digital educational environment.
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