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Key factors of digital transformation of higher education

Abstract. This article is devoted to the problem of digital transformation of higher education.
The digitalization of universities involves increasing the innovations effectiveness in students
teaching, the use of digital technologies to develop the research university potential. Academic
staff and students of higher education institutions must properly apply digital technologies in
teaching, in research and in management. Practical experience in the high school digitalization
requires the main factors identification of the digital transformation in the education.

The study of theoretical approaches to this problem in the interdisciplinary perspective and the
identification of key factors in the digital transformation of higher professional education is the
main goal of this article.

To solve research issues, the authors analyzed the works devoted to the problems of digitalization
and digital transformation of education.

Methods were used in this article: analysis and generalization of scientific literature on the
problem of education digital transformation, the study of requlatory legal acts.

The paper attempts to identify the key factors in the digital transformation of higher education
based on the analysis of theoretical approaches in the interdisciplinary plane. The main factors
identified are: the development and pedagogical modeling of the digital educational environment,
educational platforms; re-equipment of IT resources; the formation of digital competencies for all
participants in the educational process; creation of a virtual (digital) educational environment;
introduction of personalized models of educational space organization; introduction of virtual
reality technologies in higher education; increasing the innovative potential of educational
institutions, which can be carried out through the results of the scientific and technical activities
of the institution itself, etc.

The article focuses on the need to develop a strategy for the science and higher education
digital transformation and in the Republic of Kazakhstan, which should reflect the key areas
of digital transformation: digital modeling; development of digital services; modernization
of infrastructure; data management; human resource management; introduction of digital
technologies and platforms; creation of a digital environment, etc. The authors also emphasize
the importance of studying the problem of introducing artificial intelligence at the university,
solving the issue of observing academic honesty by students when using artificial intelligence
to generate ChatGPT (OpenAl) texts. The possibility of creating thinking machines raises
many ethical questions, which necessitates the development of a Code of Ethics for Artificial
Intelligence. The inclusion of a section on the ethics of using ChatGPT (OpenAl) in the Code
of Academic Integrity of Kazakhstani Universities students seems to be an important aspect
by the authors.

Keywords: digitalization, digital transformation of education, digital competencies,
innovations, smart universities, technologies, strategy for digital transformation of science and
higher education, digital resources.
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Introduction

Strategic importance of higher professional education is attracting more and more attention
from various stakeholders, such as researchers, government officials.

State Program for the Development of Education of the Republic of Kazakhstan for 2020-2025
notes that commercialization offices, technology parks, business incubators, and implementation
units have been created in higher education organizations and research institutes. However, the
scientific infrastructure does not meet modern requirements for the implementation of scientific
research [1]. In this regard, the Program provides a set of measures to upgrade and modernize
the scientific infrastructure, measures to modernize the infrastructure and develop the digital
skills of scientists, and the creation of a unified information system of science in Kazakhstan [1].

In modern conditions, the use of digital technologies by academic staff and students of
universities in the pedagogical process is the basis for the transformation of the educational
sector.

Practical experience in the digitalization of higher schools requires theoretical generalization,
determination of the main factors of education digital transformation. In this regard, it seems
relevant to identify the key factors in the education digital transformation.

The study of theoretical approaches to this problem in the interdisciplinary plane and the
identification of key factors in the digital transformation of higher professional education is the
main goal of this article.

To solve the research goal, we analyzed the works of scientists devoted to the problems of
digitalization and education digital transformation.

The work on the digital transformation of education is divided into three large interconnected
groups: the development of the digital infrastructure of education, the development of digital
teaching materials, tools and services, including digital assessment, the development and
dissemination of new models for organizing educational work [2, p.16]

Kazakh authors reveal the issues of the impact of the society digitalization on Kazakhstani
education (M.S. Ashilova, A.S. Begalinov, K.K. Begalinova [3]), digitalization of the educational
service sector in the Republic of Kazakhstan (Sarsenbiyeva N.F., Myrzakhmetova B. Sh.,
Adylbekova E.T. [4]), etc.

In the studies of scientists from the near abroad, the following problems of education
digitalization are revealed: digitalization of higher education and its social results (Minina
V.N. [5]), the main directions and factors of digital transformation of the science and education
sector (Gavrilyuk E.S., Izotova A. G. [6]), difficulties and prospects of digital transformation of
education (A. Yu. Uvarov, E. Gable, I. V. Dvoretskaya et al. [2]); concepts of digital didactics as
the basis for designing advanced education for vocational education teachers (Andryukhina L.
M., Lomovtseva N. V., Sadovnikova N. O. [7]), development of digital competencies (Larionov V.
G., Sheremetyeva E. N., Gorshkova L. A. [8]).

English-speaking researchers examined several key factors in a study related to learning
motivation, learning readiness, and student self-efficacy when participating in real-time online
learning during the coronavirus outbreak, taking into account gender differences and differences
between educational levels [9].

J. Xiao’s publication reveals the role of digitalization in the strategic development plans
of 75 leading universities in China, revealing that digitalization in the perception of these
universities is characterized by instrumentality (construction and use of electronic campuses)
and modernization (maintaining and increasing the effectiveness of innovations in teaching and
education), which is also observed in other countries [10].

Methods and materials

The article uses methods: analysis and generalization of scientific literature on the problem
of digital education transformation, the study of regulatory legal acts.

The starting point of this study was the analysis of published studies of scientists on the
problem.
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In this article, we proceed from the position of A. Yu. Uvarov, S. Wang, C. Kan, who believe
that the essence of the education digital transformation is the achievement by each student of the
necessary educational results through the personalization of the educational process based on
the use of the digital transformation growing potential, including the use of artificial intelligence
methods, virtual reality tools; development of a digital educational environment in high school;
providing public broadband access to the Internet, working with big data [11, p.38]. Regarding
the concept of «factor», we follow to its definition as the main cause or operating force of any
process, which determines the nature of the process itself and its features [6, p.25].

Results and discussion

Digitalization of the educational service sector in the Republic of Kazakhstan began in 1997.
From attempts to automate the education sector, including spreading online learning [4].

In recent years, a pilot project has been prepared - the National Open Education Platform,
which is ahardware and software complex consisting of distance learning systems, teleconferences
and webinars, educational courses, a complex for conducting online lessons, object-oriented
programming, robotics, 3D modeling and printing, remote passing and taking exams [3].

According to the Ministry of Science and Higher Education of the Republic of Kazakhstan,
universities will move to the “smart universities” model. This involves the formation of a
student’s digital profile, that is, a student life track, the development of EdTech digital services,
process optimization in accordance with advanced digitalization trends [12].

According to the results of the IMD-2022 digital competitiveness rating, Kazakhstan took
36th place (Table 1)

Table 1. Kazakhstan’s position in the IMD-2022 Digital Competitiveness Ranking

2021 2022
(among 64 countries) (among 63 countries) Dynamics

Overall rating | 32 36 V3
1. Knowledge 36 30 V6
Talents 45 46 Vi
Training and education 14 1 V13
Scientific concentration 54 51 V3
2. Texnoaorum 40 40 -
Regulatory framework 22 21 Vi
Capital 51 50 Vi
Technological base 47 47 -
3. Readiness for the future 28 30 V2
A anTUBHBIE OTHOIIIEHIAS 32 34 V2
Business flexibility 6 6 -
IT-Integration 44 56 V12

Source: Economic Research Institute (ERI), [13].

As can be seen from the table, according to the «Knowledge» factor, Kazakhstan has risen
to the 30th line (+6). The positions improved in two sub-factors «Training and education» (+13).
«Scientific concentration (+3).

The digital competitiveness of the country is directly related to the development of
digitalization of higher professional education, the functioning of the digital educational
environment at universities. Kazakhstan’s universities need to focus on the implementation of
the main factors and conditions of digitalization of higher professional education.
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The analysis of approaches to the problem of digital transformation of higher education [2, 5-8
p-1, [11; 14] allows us to determine its key factors:

Key factors of higher education digital transformation

¢ development and pedagogical modeling of the digital educational environment,
educational platforms

* building network communication on pedagogical grounds;

* optimization of all internal processes of the educational institution;

¢ re-equipment of IT resources;

¢ inclusion in the development of higher education of digital technologies that ensure the
construction of a flexible learning system;

¢ integration of electronic and blended education;

¢ the formation of digital competencies for all participants in the educational process;

* creation of a virtual (digital) educational environment;

¢ focus on priority educational programs, the development of which requires certain digital
competencies;

* increasing the innovative potential of educational institutions, which can be carried out
through the results of the scientific and technical activities of the institution itself;

¢ introduction of personalized models of educational space organization;

¢ providing the educational process with digital tools and materials;

¢ introduction of virtual reality technologies in higher education;

Compiled from sources [2, 5-8 p.], [11,14].

: Personnel
Instructional Learner and Support
Modality Dey ent Services

Organizational
Policies and
Planning

Figure 1. Key factors of higher education digital transformation

According to the National Report on the state and development of the education system
of the Republic of Kazakhstan (by the end of 2020), one of the challenges of distance learning,
university rectors note the low skills of academic staff in distance teaching (MES RK, 2021) In
this regard, the key recommendations proposed by European scientists based on research on the
problem of digital education at the university seem significant:

1) universities should adopt a learning-oriented approach to digital transformation, i.e. create
a common learning space by integrating technology, pedagogy and organizational measures;
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2) professors and lecturers should reconsider their role by moving from lecturing to digital
resource management;

3) students should improve their ability to work in complex hybrid environments where
various forms of digitalization take place [15].

For example, L.N. Gumilyov Eurasian National University has implemented 15 of its own
digital services. New technological solutions form a single ecosystem of ENU — Digital University
and are aimed at digitalization of the scientific and educational process, automation of business
processes, development of digital competencies of employees and teachers [16]. Digital services
have optimized daily work processes, increased labor productivity and the efficiency of the
organization of the educational process [16].

Digitalization also implies changes in the approach to managing educational organizations.
Thus, universities that are actively introducing digital technologies into the educational process
are gradually moving from a bureaucratic to a participatory management model [5].

The development of a digital transformation strategy for the field of science and higher
education in the Republic of Kazakhstan is of great importance. The digital transformation of
higher education and science in the Republic of Kazakhstan is possible only if there is a systemic
strategy for it. For example, the strategy of digital transformation of the science and higher
education industry of the Russian Federation outlines the key trajectories for achieving “digital
maturity” of the science and higher education industry both for educational institutions of higher
education, and for companies and authorized executive authorities.

It should be emphasized that the digitalization of universities involves not only the
construction and use of electronic campuses, increasing the effectiveness of innovations in
student learning, but also the use of digital technologies to develop the research potential of the
university.

The scientific literature also actively discusses the problems of introducing artificial
intelligence at the university. Artificial intelligence is an auxiliary but valuable tool that can
perform and improve a large number of different operations carried out at the university, help
organize an effective educational process and build the necessary communications [17].

The possibility of creating thinking machines raises many ethical questions. In English-
language studies, issues are discussed that relate both to ensuring that such machines do not
harm people, and the moral status of the machines themselves [18].

In November 2022, OpenAl created ChatGPT - a chatbot that has a wide range of capabilities:
writing code, writing poetry, creating texts, translation capabilities, getting answers, solving
problems.

This chat, according to the expert’s description, was created on top of the OpenAl GPT-
3.5 family of large language models and refined using reinforcement learning and supervised
methods [19]. The following are the features of ChatGPT:

1) one of the most important functions is a detailed answer to your request in the form in
which you asked it.

2) Compared to its predecessor InstructGPT, ChatGPT focuses on reducing false and harmful
responses.

3) Training data includes information regarding Internet phenomena, man pages and
programming languages such as the python programming language, bulletin board systems, etc.

4) the GPT chat keeps track of the state and remembers the previous requests given to it in
the same conversation [19].

At the same time, the use of artificial intelligence for text generation undermines academic
integrity and is becoming a serious problem for higher education institutions in Kazakhstan.
In this regard, it is necessary to develop a Code of Ethics for Artificial Intelligence. It is also
important to include a section on the ethics of using ChatGPT (OpenAl) in the Code of Academic
Integrity of Kazakhstani students.
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Conclusion

Thus, the problems of digital transformation of higher education are revealed by scientists
in the context of various aspects.

Kazakhstan’s universities need to take into account the main factors of digitalization of higher
professional education and focus on their implementation. Taking into account the analysis
of the scientists” approaches, we have identified as key factors: development and pedagogical
modeling of the digital educational environment, educational platforms; re-equipment of IT
resources; formation of digital competencies for all participants in the educational process;
creation of a virtual (digital) educational environment; introduction of personalized models of
the organization of educational space; introduction of virtual reality technologies into higher
education; increasing the innovative potential of educational institutions, which can be carried
out through the results of scientific and technical activities of the institution itself, etc.

An important factor in the digital transformation of higher education and science of
the Republic of Kazakhstan is the development of its strategy reflecting the key areas of
digital transformation: digital modeling; development of digital services; modernization
of infrastructure; data management; human resources management; introduction of digital
technologies and platforms; creation of a digital environment, etc.

In the context of preserving academic integrity when using artificial intelligence, it is
necessary to develop a Code of Ethics for Artificial Intelligence, as well as the inclusion of a
section on the ethics of using ChatGPT (OpenAl) in the Code of Academic Integrity of Students
of universities in Kazakhstan.
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XKorapnr 6iaim Gepyain M@ pablK TpaHCPOPMaLNICDL: Herisri pakTopaap

AngaaTtna. Ocel MaKada >KoFaphl 6iaiM 6epyaiH uPpABIK TpaHCPOPMaIIACE MaceleciHe apHaAFaH.
YHuBepcuterrepai UnQpAaHABIPY CTYAEHTTEPAl OKBITyJa MHHOBaLMAAApABIH TUIMAIAIriH apTTHIPYAEL
JKOO-HBIH  FRIABIMU-3EPTTEY dAeYyeTiH JaMBITY VIIiH HIUQPABIK TeXHOAOTUAAAPABl IalijadaHyAbl
Ke3Jeliai. JKoFaphl OKy OpPBIHAAPBIHBIH OKBITYIIBIAAphl, CTYAEHTTepi MeH KhI3MeTKepaepi IMpABIK
TeXHOAOTUAAAPABI OKBITYAa, FELABIMI 3epTTeyaepae KoHe Dackapyja THiCTi TypAe KOAAaHYHI THiC.

3epTrey MoceadelepiH ety yIIH aptop OiaiMm  Gepyai mudpaaHARpy KoHe IMQPPABIK
TpaHcopMaIuslay MacelelepiHe apHaAFaH KYMBICTapABI TaAAaabl.

bya makaaaga MbpIHaJaii oictep KOAAaHBLAABL: OiaiM Oepyain mudpabik TpaHncdopMaImaCch Maceaeci
OOJibIHINA FRLABIMU dAe0ueTTepAi Taajay >KoHe KaAllbliay, HOPMaTUBTIK KYKBIKTBIK aKkTidepai sepaeaey.

JKyMpicTa ToHapaAblK >Ka3BIKTBHIKTaFBl TEOPMABIK, Tociagepai Taaday HeriziHae >Korapsl 0iaim
Oepyain 1udpanl TpaHcdopMaIMACKIHBIH Herisri ¢gakTopaapblH aHBIKTayFa opeKkeT >Kacaaawl. Herisri
Jaxropaap peringe: 1udpask 6iaiMm Gepy opTachiH, 6iaiM Gepy maardopmasapBH AaMEITY >KoHe
IleAarorukaaslk Mogeanaey; IT-pecypcrapapl Kaiita >KapakraHABIpy; OiaiM Oepy mporieciHiH OapabIK
KaTBICYIIBLAapbIHAA IUQPABIK Ky3bIpeTTiaikrepai KaAbIITacTBIPy; BUpTyalAbl  (UUPPAbIK)  Oiaim
Oepy opTachiH Kypy; OiaiM Oepy KeHicTiriH yibIMAACTHIPYABIH JAepOecTeHAipiareH MoaeabAepiH eHTrisy;
JKOFapel OiaiM Oepyre BUPTyaAAbl IIBIHABIK, TEXHOAOTUAAAPBIH €HTi3y; MeKeMeHiH FBLABIMM-TeXHUKAABIK
KBI3METiHiH HOTVXKeAepi apKbLABI JKy3ere achIpbLAybl MYMKiH 0idiM Oepy MekeMeaepiHiH MHHOBALIMAABIK,
94eyeTiH apTThIPY >KoHe T. O.

Maxkaaaga udpAabIK TpaHCPOPMAIIMAHBIH HeTisri OaFbITTaphIH: IMQPPABIK MOAeAbAeYAi; ITNPPABIK
CepBUCTEPAi AaMBITYABL; MHPPaKYPBLABIMABL JKaHFRIPTYABL, AepeKTepai Oackapyawsl; KaJpABIK 91€YyeTTi
BackapyAbl; IUPPABIK, TEXHOAOTUAAAP MeH I11aTdopMalapAbl eHri3yai; TMQpPABIK OPTaHLI KYPYABI JKoHe
T. 0. T. 0. anikbIHAay¥Fa Tric Kaszakcran PeciryOamKachIHBIH FBIABIMEL MEH SKOFaphl 6iaiM OepyiHiH U pAabik
TpaHcpopMaIMACH CTpaTeTUACHH 93ipaey KaxkeTTirine Oaca Ha3ap ayJaphlaajbl.
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TpaHcopManusilay cTpaTernsacsl, IMpABIK pecypcrap.

I.T. Ypasz6aesa',C.K.Omaposa?, A.Myxaraes?, A.Ill. AxmeToBa*

L24Egpasutickuiinayuonarvrotiynusepcumemumenu/d. H.I'ymuresa, Acmana, Kasaxcman
SHauuonarvHolil uenmp passumus evicuiezo odpasosarus, Acmana, Kasaxcman

IIndposas TpancpopmManmsi BuICIIIETO OOpa3oBaHMs: KAI0OUeBble (paKTOPLI

Aunporamms. /JanHas cTaThs IIOCBsAIleHa mpoOaeme 1mudpoBoil TpaHcPOpPMaIUU  BBICIIETO
obpasosann. Ludposusanys yHUBepCUTETOB IIpeariolaraeT TOBhIIIeHne 9P (PeKTUBHOCTY NHHOBAIINI B
0OyJeHUM CTyAeHTOB, MCII0Ab30BaHIe IIM(POBBIX TEXHOAOIMIA 4451 PA3BUTIS HAyYHO-11CCAEe40BaTeAbCKOTO
noTeHnMada Bysa. Ilpemogasaream, CTyAeHTBI M COTPYAHMKM BY30B AOAXKHBI HajJeXKallluM oDpasoMm
NpUMEeHATh IU(POBbIE TEXHOAOTMM B OOYYeHNMM, B HAyJYHBIX MCCAJAOBAHUAX U B YIIpaBAEHMUIL
[TpakTuyeckuii onwIT B 1u¢poBMu3aIuy 00pa3oBaHNs By30B TpeOyeT olpejeAeHNs] OCHOBHBIX (paKTOpPOB
¢ poBoIl TpaHcPOpMaUy 0Opa3OBaHIL.

VccaepoBanne TeopeTHYecKuX IOAXOAOB IIO JaHHOI IpoDaeMe B MeXAIPeAMEeTHOM ILAOCKOCTU
U oIpejeseHMe KAIOUeBbIX (pakTopos Iu@posoii TpaHcdopMalUMM BHICIIETO IpodeccuoHaAbHOIO
o6pa30BaHI/m SIBASIETCSI OCHOBHOM 11€4bI0 4QHHOW CTATbI.

AAs pelieHns UccAeA0BaTeAbCKUX BOIIPOCOB aBTOpaMI IIPOaHaAM3UPOBaHbl paOOTLI, ITOCBSIIIeHHbIe
npobaemam nudposusanuu 1 HydpoBoi TpaHcpopManuy 00pa3oBaHILL.

B sanHOI craThbe OBLAM MCIOAB30BaHBI METOJBL: aHaAM3 ¥ OOOOIIeHNe HaydyHOM AUTepaTyphl IO
npobaeme nudposoit TpaHcpopMany o0pazoBaHus, U3ydeHNe HOPMaTUBHBIX IIPAaBOBBIX aKTOB.

B pabote caeaaHa ITOIBITKa OIIpeAeAUTh KAIoueBble (paKTOPHI 1M pOBOIT TpaHCPOPMaIIUN BRICITIETO
oOpasoBaHMsI Ha OCHOBE aHaAM3a TeOpeTHYecKMX IT0AXO0A0B B MeXAIIPeAMEeTHON ILA0CKOCTH. B kauecTse
OCHOBHBIX (paKTOPOB BhI/eA€HEL: PasBUTHe I ITeJarormaeckoe MoeAnpoBsaHe 1T poBoii 06pasoBaTeAbHON
cpeanl, oOpaszoBaTeabHBIX 11AaTdPopM; IepeocHamenue IT-pecypcos; ¢opmuposanme npPOBLIX
KOMITIETEHIIMI Yy BCeX Y4aCTHMKOB OOpa3oBaTeALHOIO IIpollecca; Co3jaHue BUPTyaAbHON (1111¢pOoBOIL)
oOpa3oBaTeAbHOI Cpe/bl; BHeApeHNe IMepCOHaAN3NPOBaHHBIX MOJAeAell OpraHu3aIy o0pa3oBaTeALHOTO
IIpOCTPaHCTBa; BHeApPeHMe TeXHOAOIMII BUPTyaAbHOM peaAbHOCTH B BBICIIIee OOpa3oBaHMe; ITOBLIIIEHIE
VMHHOBAIIMIOHHOTO TIOTeHITMaAa OOpa3oBaTeABHBIX YUPeXKAeHMi, KOTOpOe MOXeT OCYIIeCTBAATHCS
IIOCPeACTBOM Pe3yAbTaTOB HayIHO-TeXHIIEeCKOIT AeATeAbHOCTV CaMOTO YUPeXKAEHU U Ap.

B crarbe akieHTHMpyeTCs BHMMaHME Ha HEOOXOAMMOCTHM pa3pabOTKM cTpareruu IuQpoBoii
TpaHcpopManuy HayKu M BhICIIero oOpasosanms Pecriybanku Kasaxcran, KoTopas 404>KHa OTpa’kaTh
KAIOueBble HampabaeHyss 1mudposoit TpaHchopmanum: 1udpoBoe  MOJeAUpOBaHUE;  pasBUTHe
1M POBBIX CEPBIICOB; MOAEPHU3AINA MHPPACTPYKTYpPHI; YIIpaBAeHNe JaHHBIMI; yIIpaBAeHNe KalpOBBIM
IIOTeHIIMAaA0M; BHeApeHMe HUQPPOBLIX TeXHOAOIUI U 1aaTtdopM; cosjaHue Hu@pOBOil cpeasl U Ap.
Taxxe aBTOpamMy MHOAYEPKMBAETCA 3HAYMMOCTh MCCAEAOBaHUS IIPOOAEMBI BHEAPEHNS MCKYCCTBEHHOTO
UHTeAJAeKTa B YHUBepCUTeTe, pellleHits BOIpoca coDAI0AeHMs aKajeMU4ecKoil YeCTHOCTH CTyAeHTaM I IIpU
MICIIOAB30BaHMM VMCKYCCTBEHHOTO MHTeadeKkTa Aas reHepanym tekcros ChatGPT (OpenAl). BosmokHOCTS
CO3JaHUs MBICAAIIMX MAaIIUH TIOAHMMAaeT MHOXECTBO HTUYECKMX BOIPOCOB, YTO OOyCAOBAMBAeT
HeoOXoaumocTh paspaborku Kogekca 9TMKM MCKYCCTBEHHOTO UHTeAlekTa. Bxarouenme B Kogekc
aKaJeMIUecKol JecTHOCTU oOyJaromuxcs By3os Kazaxcrana pasjeaa, IMOCBSIIIEHHOTO DTHUKe PUMeHeHUs
ChatGPT (OpenAl), npeacrapasieTcsi aBTOpaMi BasKHBIM aCIIEKTOM.

Kaiouespie caosa: 1udposusarusa, mmdposas TpaHchopmalusa oOpa3oBaHMs, IMQPOBBIe
KOMIIeTeHIIMM, MHHOBAI[MM, Smart-yHUBepCUTEThl, TeXHOAOTUM, CTpaTerus I1udposoil TpaHcpopManmm
HayKI ¥ BBICITIETO 0Opa30BaHIL, 1M POBLIE PECYPCHL.
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