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ARTIFICIAL INTELLIGENCE AS A DRIVER OF DIGITAL TRANSFORMATION
IN EDUCATION
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ABSTRACT. This article examines the role of digital technologies and artificial intelligence (Al) in the economy. The study
analyses the impact of Al on the development of education and science, as a key mechanisms for fostering human potential, which
acts as a multiplier driving sustainable economic growth. The paper outlines guidelines for integrating Al into educational activities.
The article pays particular attention to the benefits and concerns associated with using Al in the face of modern challenges within
the educational environment, as well as how changes and IT technologies influence the development of academic freedom. In this
context, cybersecurity, personal data protection, and the development of digital competencies emerge as important factors. The
study aims to determine the role of Al as a digital tool in the development of the scientific and educational ecosystem. Developing
sound models for integrating Al into educational activities is a key aspect of its effective implementation in the educational
process. This is important for ensuring a balance between technological innovation, ethical principles, and high-quality education.
To achieve the objective, the study examined the modern digital transformation of education, the use of Al, the impact of IT
technologies on learning, and the risks associated with Al usage, while also substantiating the effectiveness of integrating Al into
the educational environment.

The article presents a comprehensive study of Al as a key element in the digital transformation of the educational ecosystem in
the current landscape, employing an integrated approach that encompasses the technological, organisational, pedagogical, and
managerial processes of digital transformation.

The practical significance of the study lies in the potential to use the findings to develop digital development strategies for
universities and educational platforms, as well as to design professional development programs for faculty and researchers
regarding the application of Al technologies.

KEYWORDS: artificial intelligence, digital transformation, digital competencies, IT technologies, human potential, economic
growth.

McKyccTBEeHHbIN MHTEN/IEKT KaK ApaviBep LuppoBoi TpaHcpopmaLumm B obpasoBaHumn
Xymarynosa A.B."*, lHoeckas O.A."
"Heszasucumoe azeHmcmeo akkpedumayuu u petimuHea, Acmana, Kasaxcma

AHHOTALMA. B ctatbe paccmaTpuBaeTtcsi posib LIMPPOBbLIX TEXHONOTUI U UCKYcCTBEHHOrO uHTennekta (M) B skoHomuke. Wccnegyetca
BavAHne VW Ha passButve obpasoBaHMA W HayKM Kak KAHOUeBbIX MeXaHW3MOB (OPMMPOBaHMA YeNOBEYEeCKOro MoTeHLMana, BbiCTynatoLero
MYJIbTUMIMKAaTOPOM YCTOMUMBOrO 3KOHOMUYECKOoro pocTa. OnpejeneHbl OCHOBHble HanpaBieHus WHTerpauun WA B obpasoBaTesibHyto
aeatenbHocTb. Ocoboe BHMaHWe yaenaeTca npenMyLlecTBam 1 puckam ncnonbsosaHus VI B ycnosusax coepemMeHHbIX BbI30BOB 06pa3oBaTeNbHOM
cpeAbl, a TakXXe BAUAHWIO MPOUCXOAALLMX U3MeHEHW 1 UIT-TeXHONorvil Ha pa3BuTMe akageMuyeckol cBo6oAbl. B JaHHOM KOHTeKCTe BaXKHbIMM
dakTopammn craHoBATCA KmbepbesonacHOCTb, 3alyMTa MEePCOHabHbLIX JaHHbIX U pa3BuTMe UMPPOBLIX KomneTeHuuWid. Llenb uccnegosaHus
3aKtovaeTca B onpegenedun poan U kak LUMGPOBOro MHCTPYyMeHTa B pPa3BUTUM Hay4HO-obpasoBaTesbHON 3KocucTeMbl. PaspaboTka
060CHOBaHHbIX Mogeneli nHTerpaumn VI B obpaszosaTenbHyto AeATeNbHOCTL ABAAETCA KAHOUYEBbIM acnekToMm ero 3pdeKTMBHOro BHeApeHUs B
obpasoBaTesibHbIVi MPOLLECC. ITO MMEET BaXKHOe 3HaueHne Ans obecriedeHns banaHca MeXAy TEXHONOrMUECKUMU MHHOBALMAMM, STUUECKUMM
NPUHLMNAMM 1 BbICOKUM KauecTBOM obpasoBaHuA. [InA JOCTUXKEHMA MOCTaBAEHHOW Uean 6bian paccMOTPEeHbl COBPEMEHHble MpPoLecchl
undpoBoWi TpaHchopmMaLmm obpasosaHus, npumeHerune VW, BansHne NT-TexHONOMMA Ha 0ByyeHne U PUCKK, CBA3aHHbIE C 1crnonb3oBaHuem VN,
a Takke obocHoBaHa 3dPeKTUBHOCTL MHTerpauun N B obpasosatenbHyto cpegy.

B cTaTbe npeAcTaBaeHO KOMMIEKCHOe nccnegoBaHme VW kak kntoueBoro anemeHTa L posoii TpaHchopmaL M obpasoBaTesibHON IKOCUCTEMD
B COBPEMEHHbIX YCN0BUAX C MPUMEHEHNEM NHTErPYPOBAHHOMO MNOAX0AA, OXBaTbIBAIOLLErO TEXHOIOTMYECKNE, OPraHN3aLMOHHbIe, Nejarornyeckue
1 yripaBieHYeckune npoLeccsl LMdGpoBoi TpaHchopMaLmn.

MpakTyeckas 3HaUMMOCTb MCCAEAOBaHMA 3aK/IHOYaeTCd B BO3MOXHOCTV WCMO/b30BaHMA MOJYUYEHHbIX pe3yabTaToB Mnpu paspaboTke
cTpaTeruin LndpoBOro pasBUTUA YHUBEPCUTETOB U 0bpasoBaTe/ibHbIX NAaTOPM, a TakKe NPOorpamMmmM MoBbILLEHNS KBaindUKaLmm npopeccopcko-
npenojaBaTeNbCkOro CoCTaBa U UccaeoBatesein B 061acTu npumeHeHns TexHonornii M.

K/TFOYEBDBIE C/TOBA: 1CKyCCTBEHHbIN MHTeANeKT, uudpoBas TpaHchopMaLms, Lndposble komrneTeHUmn, NT-TexHonornm, YenoBeyeckuii
noTeHLman, 3KOHOMUYECKMI POCT.

JKacaHabl HTennekT 6inim 6epypaeri uMppabik TpaHcPopMaLUAHDbIH, ApaiBepi peTiHae
Xymarynoea A.B."*, Anoeckas O.A."

TAkkpedummey XaHe pelimuHamiH mayesciz azeHmmizi, Acmara, KazakcmaH

AHAATMA. Makanaga uvdpiablk TexHONOTMANAP MeH >XacaHAbl WHTennekTTiH, (KW) skoHoMmwukajafbl peni KapacTblpblaagbl. TypakTbl
3KOHOMMKaNbIK ©Cysi KaMTaMacbl3 eTeTiH MyAbTUMANKATOP PeTiHAE dpPeKeT eTeTiH afamMu a/1eyeTTi KasbiNTacTblpyAblH Herisri TeTiktepi 60/bin
TabbinaTbiH 6iNiM MeH FbiabIMHbIK gamybiHa XW-giH biknansl 3epTreneai. XXW-ai 6inim 6epy KbiamMeTiHe MHTerpauusnayablH, Herisri 6afbiTTapbl
avikbiHaanfaH. binim Bepy opTacbiHAafbl 3aMaHayun CbiH-kaTepsaep >XafgaanbiHga XW-gi naiganaHysblH apTbIKLbIIbIKTapbl MEH TayeKenAepiHe,
CoHAali-ak, 60abIN XaTkaH e3repictep MeH IT-TeXHONOrMANaPAbIH, akageMUANbIK ePKIHAIKTIH AaMyblHa acepiHe epeklue Ha3ap ayaapblaagsl. Ocbl
TypFblga knbepkayincisgik, gepbec gepektepai Kopfay xaHe LMbpAblK Ky3blpeTTepAi AaMbITy MaHbi3gbl GakTopnapfa aHanagbl. 3epTreyain
MakcaTbl FblbIMU-6iniM Bepy 3KoXKyeciH gaMbiTygafbl Undpablk kypan peTiHae XWU-aiH peniH aHbiktay 60abin Tabbinagel. XUN-ai 6inim 6epy
KbI3METIHe MHTerpaumanaysblH, Heri3genreH MogenbaepiH a3ipaey oHbl 6inim 6epy yaepiciHe TMiMAI eHri3yaiH Herisri acnekTici 6oabin Tabbliagbl.
Byn TexHonormanbik, MHHOBaLMANAP, 3TVKaNbIK KaFuaaTrap >KaHe >Kofapbl canasbl 6inim 6epy apacbiHAaFbl TEHrepimMAi KamTamachi3 ety yLliH
MaHbI3abl. KoblnFaH MakcaTka Ko XeTKi3y yLiH 6iniM 6epyain 3amaHayn undpabik, TpaHcpopmaumscel, XW-ai kongany, IT-texHonorusnapabix,
OKbITY yAepiciHe biknanbl >XaHe XW-ai naiganaHyfa 6annaHbICTbl Tayekenzep KapacTbipblabin, COHbIMeH kaTap XW-ai 6inim 6epy opTacbiHa
WHTerpauuanayabliH TMIMAINIT Herizgens,.

Makanaga kasipri >afgariga 6inim 6epy 3KoXyheciHiH UUdpablK TpaHCHOPMALMACBIHbIK Heri3ri anemeHTi peTiHae XW keweHai Typae
3epTTenin, undpabik TpaHchopMaLUAHbIH, TEXHONOTUANBIK, YNbIMAACTBIPYLUbIIbIK, Nejarornkanblk xaHe 6ackapyLlubliblK YAEpiCTEPIH KaMTUTbIH
WHTerpauusanaHfan Tacin KonAaHblafFaH.

3epTTeyAiH, NpakTvKanblk MaHbI3AblIblFbl alblHFaH HATUXENepai yHUBepcuTeTTep MeH 6iniM 6epy nnatdopmanapbiHbiH, UUPPAbIK AamMy
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CTpaTervanapbiH a3ipaeyje, coHgan-ak Npodeccop-okbITylWwbiNap KypaMbl MeH 3epTTeylinepaid XKW texHonorvanapbiH KoaAaHy canacbiHaafbl
6inikTinirin apTThipy bafgapraManapbiH a3ipaeyae naiganany MyMKiHAIrIMeH alikbiHAanazbl.
TYWUIH CO3AEP: xacaHabl nHTeNneKT, undpabik TpaHchopmaLums, undpabik Ky3bipeTtep, IT-TexHonorunsa, agamm aneyet, SKOHOMUKabIK ©cy.

INTRODUCTION. The impact of Al and IT technologies
permeates all sectors of the economy. The current era of
educational system development is characterised by the
widespread adoption of modern IT technologies and arti-
ficial intelligence (Al), which is shaping new models of the
educational environment. Artificial intelligence is emerg-
ing as a key driver of technological modernisation, signif-
icantly influencing knowledge generation, decision-mak-
ing, and the development of new educational practices.
In the digital economy, intelligent systems are moving
beyond purely auxiliary roles to become full-fledged
participants in research and educational activities. This is
driving a qualitative transformation of research infrastruc-
ture, teaching methods, organisational processes, and the
mechanisms of interaction among all stakeholders in the
educational ecosystem.

The effectiveness of Al integration depends not only
on the availability of digital infrastructure but also on the
ability of universities to establish clear principles for its
responsible and transparent use.

Al will help expand the capabilities of intellectual work.
Innovative models will enable the processing of vast
amounts of information, the conduct of advanced analysis
and assessment, the advancement of deeper scientific re-
search, and the determination of personalised education-
al pathways. This will enhance research efficiency, reduce
information processing time, and facilitate the creation of
an innovative model for digital science and education.

It is important to emphasise that the digitalisation of
education extends beyond the mere implementation of
specific IT technologies. Today, the modern university is
evolving into an intelligent digital ecosystem in which Al
is integrated into the educational environment, research
activities, corporate governance, and the system for as-
sessing educational quality. The adoption of intelligent
educational platforms expands learning opportunities
and accounts for individual student characteristics, ena-
bling prediction of academic performance, identification
of potential threats and educational risks, and determina-
tion of personalised learning pathways.

However, the adoption of Al also brings significant
challenges. Key issues include academic integrity, the re-
liability of results, transparency, personal data protection,
the digital divide, and copyright. Developing new profes-
sional competencies among educators is becoming im-
portant. Therefore, a pivotal role is played by the integra-
tion of new Al models into the educational environment
that must define not only technological capabilities but
also socio-ethical principles.

MATERIALS AND METHODS. In recent times, the
study of Al and digital changes in education has taken on
a global dimension. Research views Al as a key driver of
institutional transformation that influences the develop-
ment of human potential [1, 2, 3]. As noted in academic
studies, the development of Al reflects the digital trans-
formation of educational institutions. Research in the field
of Al in education highlights the following key areas:

« intelligent tutoring systems;

« adaptive learning;

 personalised learning pathways;

« automated knowledge assessment;

« intelligent teaching assistants;

« educational analytics;

 generative educational services.

Most studies demonstrate the positive impact of Al on

technologies depends on instructional design, the digital
competencies of educators, and the level of Al integration
into the educational process. [4,5]

Accordingly, our research methodology is based on
systems, competence-based, process, and risk-oriented
approaches, as well as a comparative analysis of interna-
tional scholarly literature and the regulatory acts of the
Republic of Kazakhstan:

« Systems approach - views Al as a factor simultane-
ously influencing teaching, assessment, academic culture,
management, and learning outcomes.

« Competency-based approach - Al competence is
viewed as part of modern educational outcomes.

« Process-based approach - quality is analyzed not
only through the final result but also through the process
of achieving it.

« Risk-based approach - assessment of risks (academ-
ic dishonesty, unreliability of information, breaches of
confidentiality, and reduced learner autonomy).

« Comparative approach - comparison of international
and national quality assurance frameworks.

Currently, despite the potential of Al, greater attention
must be paid to ethical issues: academic integrity, person-
al data protection, copyright, and digital development.

RESULTS AND DISCUSSION. As noted in academic
publications, the development of Al requires regulatory
mechanisms and the responsible use of IT technologies.
[6,7,8]

The Law of the Republic of Kazakhstan "On Education”
establishes the fundamental legal framework for the func-
tioning of the education system and the assurance of ed-
ucational service quality. The Law enshrines the powers
and responsibilities of education system stakeholders and
the institutional basis for quality assurance. [9]

At the level of regulating the activities of higher and
postgraduate education organisations, provisions are
made for a quality assurance policy, the development of
educational programmes, student-centred learning and
assessment, teaching staff, resources, information man-
agement, public information, continuous monitoring and
periodic program evaluation, as well as external quality
assurance in accordance with the ESG.

The State Compulsory Standard of Higher Education is
focused on learning outcomes. In the current version of
the document, learning outcomes are defined as knowl-
edge, abilities, and skills acquired by the student and val-
idated through assessment, as well as the values and atti-
tudes they have developed. Furthermore, the current ver-
sion explicitly stipulates that higher education institutions
must develop and implement educational programmes
aimed at mastering competencies related to the applica-
tion of artificial intelligence.

All of this establishes a regulatory framework for incor-
porating Al competencies into the system of educational
outcomes.

In this context, the Concept for the Development of Ar-
tificial Intelligence for 2024-2029, approved by a decree
of the Government of the Republic of Kazakhstan, serves
as a key document. It views Al as a strategic direction for
the country's development. At the same time, the Concept
for the Development of Higher Education and Science for
2023-2029 outlines the digital transformation of higher
education. The implementation plan for this Concept spe-
cifically provides for the development of an inter-universi-
ty standard regarding the use of Al in education.[10]

In 2025, the Ministry of Science and Higher Education
of the Republic of Kazakhstan adopted Al standards for

learning ]Personalisation, increased motivation, and the
quality of feedback. However, the effectiveness of these
8
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higher education institutions and advanced the Al-Sana
programme. Thus, Kazakhstan is actively transitioning
from general digitalisation to the institutional Al transfor-
mation of higher education.

In conducting a comparative analysis of international
approaches, it is important to highlight five key principles:

1. Student-centredness — Al should expand the learn-
er's capabilities rather than replace their responsibility.

2. Pedagogical rationale — Al should be used to im-
prove the educational process.

3. Evidence-based approach — Al implementation
should be evaluated based on its educational impact.

4. Transparency — learners and instructors must under-
stand the rules for Al use and the responsibility for out-
comes.

5. Continuous improvement — Al policies should be
regularly reviewed.

These principles form the foundation for inte?rating Al
into education. The study proposes a series of practical
recommendations for Kazakhstani higher education insti-
tutions:

1. Develop an institutional Al policy that includes not
only digitalisation but also a quality assurance system.

2. Integrate Al into the internal quality assurance sys-
tem.

3. Revise academic policies of academic integrity rules
to address provisions regarding permissible Al use, dis-
closure of Al usage, responsibility, data protection, and
procedures for resolving disputes.

4. Revise assessment practices, shifting the primary
focus from control to demonstrating the attainment of
competencies.

5. Incorporate Al competencies into educational pro-
grammes. This is particularly relevant given that the
current State Compulsory Educational Standard already
mandates the development and implementation of pro-
grammes aimed at mastering Al application competen-
cies.

It is important for the university to annually monitor the
level of Al competence, indicators of academic integrity,
assessment quality, educational outcomes, and partici-
pant satisfaction.

6. Conduct an annual Al audit covering not only the
technological infrastructure but also educational, ethical,
and organisational aspects.

7. Implement pilot projects to test Al tools within spe-
cific educational programmes and evaluate the effective-
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ness of the solutions.

8. Engage with employers to involve them in defining
the Al competencies that graduates genuinely need.

Artificial intelligence is being actively integrated into
the educational process. The spread of Al decrease the
adequacy of traditional methods for assessing the final
educational outcome. In the context of Al adoption, aca-
demic integrity must be grounded in transparency and the
responsible use of digital technologies. Al competence is
emerging as a new component of educational outcome
quality, consequently, the quality assurance system must
be supplemented with indicators of institutional readiness
for Al, which can serve as a tool for the university's inter-
nal self-assessment and continuous improvement.

CONCLUSION. Thus, Al is becoming a strategic factor
in the digital transformation of education, requiring fur-
ther in-depth study and the development of a legislative
framework. Al significantly increases the efficiency of ed-
ucational and research activities by automating the search
for, analysis of, and processing of information. The use
of intelligent educational systems enables personalised
learning and contributes to improving the quality of the
educational process. The adoption of generative artificial
intelligence is transforming the professional work of edu-
cators and researchers.

At the same time, demands regarding academic integ-
rity, information security, and the ethical use of digital
technologies are increasing. Addressing this requires the
establishment of an appropriate regulatory framework.

The effective integration of Al into education requires
systematic cooperation between educational institutions,
government bodies, technology developers, and employ-
ers. Such cooperation will contribute to the development
of a sustainable digital educational environment capable
of responding flexibly to technological changes and the
evolving needs of the labour market. Particular attention
should also be paid to continuously improving the digital
competencies of both educators and students. Therefore,
the creation of an intelligent digital ecosystem integrating
Al, big data, cloud computing, and analytical platforms is
important for the future development of education. Pros-
pects for further research lie in developing quantitative
models to assess the effectiveness of Al implementation,
examining the impact of generative models on research
quality, and analysing the long-term socio-economic con-
sequences of the digital transformation of the educational
environment.
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