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Abstract

The article examines the role of e-learning and artificial intelligence in the digital transformation of higher education, addressing the
contemporary challenges and demands of the digital society. In the context of globalization and rapid technological progress,
educational institutions are obliged not only to transfer knowledge, but also to form students' flexibility and ability to adapt to
dynamic conditions. The authors note that the digital transformation of education provides increased accessibility, flexibility and
inclusiveness of the educational process, opening up new opportunities for individualization of learning. E-learning is considered as
a tool that contributes to the formation of important skills and knowledge through online courses, interactive modules, virtual
laboratories and other means that provide flexible access to educational materials and support for the individual pace of information
assimilation. In addition, the article highlights the impact of artificial intelligence on changing educational approaches, emphasizing
its importance in creating adaptive learning systems that adapt to the knowledge, needs and interests of each student, contributing
to increasing motivation for learning and facilitating the assimilation of the material. Particular attention is paid to the challenges
that teachers and students face in the process of digitalization of education. The use of the latest technologies not only simplifies
routine tasks, but also requires the development of new skills in teachers. It is emphasized that teachers must rethink their role in
the educational process and develop the ability to work with digital tools, as their role changes from a traditional source of knowledge
to a mentor or facilitator who helps students effectively interact with technology. In addition to the opportunities, the article analyzes
the risks associated with the digitalization of education, such as data privacy, ethical issues, as well as the psychological aspects of
the impact of technology on students. The authors emphasize the need for further scientific research in the field of digital
transformation of education, in particular in the aspects of personalization, reducing cognitive load and ensuring equal access to
educational resources. The proposed prospects for scientific research include the development of recommendations for educational
institutions on the effective implementation of e-learning and artificial intelligence, taking into account ethical and pedagogical
aspects.
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education.
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E-HaBUYaHHA Ta WTYYHUMN IHTENEKT AK KAOY0Bi paKTopu umndpoBsoi
TpaHchopmauii BULLOT OCBITU: BUK/IMKWU, MOX/IMBOCTI Ta NEPCNeKTUBH
PO3BUTKY

Hartanis J1asapeHko, flHa Nanuyk

BiHHMUbBKWIA AepyKaBHWI NeaaroriyHuii yHiBepcuTeT imeHi Muxaiina KoutobuHcbKoro

AHoTauinA

CTaTTa NpUcBAYEHA aHaNi3y PO/ e-HaBYaHHA Ta LUTYYHOTO IHTENEKTY AK KHOYOBUX CKNaA0BUX LndpoBOi TpaHChOpMaLii BULLOT OCBITH,
o BifobpaxaloTb cydacHi BUKAMKKM Ta notpebu umdposoro cycninbcrea. B ymosax rnobanisauii Ta WBMAKOTO TEXHONOMYHOMO
nporpecy HaBYa/bHi 3aKnaam 3060B'A3aHi He TiNbKW NepefaBaTy 3HAHHA, afe M GopmMyBaTW Yy CTYAEHTIB FHYYKIiCTb Ta 34aTHICTb
aflanTyBaTUCA A0 AMHAMIYHMX YMOB. ABTOPM 3a3HayaloTb, WO Ludposa TpaHcopmaLlia ocBiTH 3abe3nedye NigBuLLEHHA AOCTYNHOCTI,
FHYYKOCTI Ta iHKNKO3MBHOCTI OCBITHBOTrO MPOLECY, BiAKPMBAOYM HOBi MOMKAMBOCTI ANs iHAMBIAyani3auii HaB4YaHHA. E-HaBYaHHA
pPO3rNAfAETLCA AK iIHCTPYMEHT, WO cnpuAe GOPMYBaHHIO BaXK/IMBUX HAaBUYOK i 3HaHb 32 AOMOMOrOI0 OHNAMH-KYPCiB, iIHTEPAKTUBHUX
Moaynis, BipTyanbHUX nabopaTopilt Ta iHWKX 3acobis, AKi 3abe3neuyoTb rHYYKMIM AOCTYN A0 HAaBYaNbHWUX MaTepianis i NigTPUMKY
iHOMBIAYaNbHOTO TemMmny 3acBOEHHA iHPopmauiji. OKpiM LbOro, CTaTTA BWUCBITIIOE BMMB LUTYYHOrO iHTENEKTY Ha 3MiHY OCBITHiX
niAxoAis, NiAKPECNIOIUYN Or0 3HAUYEHHA Yy CTBOPEHHI afanTUBHUX HAaBYAIbHUX CUCTEM, WO NiANALUTOBYIOTLCA Mif, 3HAHHA, NOTpebn
Ta iHTEpPEeCH KOXKHOro CTyAeHTa, CNPUAIOYM MiABULLEHHIO MOTUBALLi A0 HaBYaHHA | NoAerwyYM 3acBOEHHA MaTepiany. Ocobamsa
yBara y cTaTTi NPUAINAETLCA BUKNMKAM, 3 AKMMM CTUKAIOTLCA BUKNAZaYi Ta CTYAEHTU y npoueci uudposisaLii ocBiTh. BUKopucTaHHA
HOBITHIX TEXHOJIOTi He TiZIbKK CNPOLLYE PYTUHHI 3aBAAHHA, a 1 BUMarae po3BMTKY HOBMX HaBUYOK y neaaroris. Haronowyetbesa, Wo
BMKNagayi NMOBWMHHI NEPeoCMUCIUTU CBOKO POJIb Y HaBYa/NbHOMY npoueci Ta po3BMBATWM 34aTHICTb NpauioBaTM 3 LUMGPOBUMM
iHCTPYMEHTaMM, OCKIiNIbKM IXHA PO/Ib 3MIHIOETLCA 3 TPAAMLLIMHOIO AXKepesa 3HaHb 4,0 HAaCTaBHMKa Yn dacuaiTaTopa, AKMIA gonomarae
CTyAeHTaM e(peKTUBHO B3aEMOZIATU 3 TexHosoriamU. Kpim MOXKAMBOCTEN, CTATTA aHani3ye pU3MKKM, NoB'A3aHi 3 uMdpoBsizauieto
OCBiTH, TaKi AK KOHOIAEHUAHICTb AaHMX, €TUYHI NMUTAHHSA, a TaKOX NCUXOJIOTiYHI aCNEeKTN BMN/IMBY TEXHOJIONIN Ha CTyAeHTiB. ABTOpM
Haro/IoLWyTb HAa HeObXiAHOCTI NOAANbLUMX HAYKOBUX AOCHiAKeHb Yy chepi umdpoBoi TpaHchopmaLiii OCBITH, 30Kpema B acneKkTax
nepcoHanisauii, 3HMKEHHA KOTHITUBHOTO HaBaHTAaXKEHHsA Ta 3abe3neyeHHA PIBHOrO AOCTYNy A0 OCBITHIX pecypciB. 3anponoHOBaHi
NepcneKkTUBU HaYKOBUX JOCAIAXKEHD BK/TOYAOTb PO3PO6KY peKoMeHAaLLiN A5 OCBITHIX 3aKNaiB WoA0 ePpeKTUBHOIO BNPOBaAKEHHSA
€-HaBYaHHA Ta WTYYHOrO IHTENEKTY 3 ypaxyBaHHAM €TUYHUX Ta NeAaroriYyHnX acnekTis.

KntouoBi cnoBa: e-HaBYaHHSA, LWUTYYHWUI iHTeNeKT, umMdpoBsizaLis ocsiTH, undposa TpaHchopmau,in, umdpoBa TpaHCchopMaL,ia BULLOT
OCBITH.

Statement of the problem. The evolving digital
society imposes new demands on the educational
system, particularly in higher education. Amid
globalization and the rapid advancement of technology,
the educational process must extend beyond mere
knowledge transfer, fostering in students the skills
needed to navigate and adapt within a constantly
evolving environment. Digital transformation, which is
actively reshaping various domains of human activity
including education presents new opportunities to
enhance the efficiency, accessibility, flexibility, and
interactivity of learning. Central to this transformation

are e-learning and artificial intelligence (Al), which
significantly impact traditional teaching and learning
approaches, enabling a tailored, student-centered
educational experience.

The urgency of digital transformation in higher
education is underscored by the accelerating pace of
technological development, which necessitates that
both educators and students acquire a suite of new
competencies, particularly those related to effective
engagement with digital environments and tools. E-
learning facilitates the acquisition of essential knowledge
and skills by leveraging online courses, virtual
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laboratories, interactive modules, and other resources,
which allow students flexible, anytime-anywhere access
to educational content, thus supporting individualized
learning paces. This adaptability has become especially
pertinent in light of the COVID-19 pandemic, which
dramatically increased the need for remote learning
solutions (Lazarenko & Hapchuk, 2023).

Al, with its capabilities for automation and
personalization, has the potential to redefine
conventional educational methodologies. Al-driven
systems enable adaptive learning environments that
adjust to each student's knowledge level, interests, and
learning needs, which can enhance motivation and
improve comprehension. Additionally, Al provides real-
time feedback, aids in tracking academic progress, and
offers tailored support for students with diverse learning
backgrounds, promoting a more responsive and effective
educational experience aligned with contemporary
pedagogical paradigms (Chen et al. 2023).

Digital transformation also profoundly influences
educators, as these new technologies not only simplify
routine tasks such as grading but also prompt the
development of innovative teaching methods. Educators
must be prepared to integrate digital tools into their
practice and understand how best to leverage these
technologies to optimize learning outcomes (Zheng,
2024). This evolution necessitates ongoing professional
development in digital competency, as well as a
redefined educational role in which teachers serve more
as mentors and facilitators, guiding students in a
technology-enhanced learning environment.

Given the challenges and potential of digital
transformation, rigorous research into the integration of
e-learning and Al in higher education is essential. Such
research can advance the effectiveness of educational
practices and support students’ adaptation to a
digitalized world where they are empowered to thrive
professionally. It is equally important, however, to
consider the risks and limitations inherent to educational
digitalization, including potential technical issues, ethical
concerns such as data privacy, and psychological factors
like decreased motivation stemming from limited
teacher-student interaction (Park et al.,, 2024).
Addressing these challenges is not only relevant but also
crucial to developing a resilient and effective educational
system capable of responding to the demands of the
digital era.

Analysis of recent research and publications.
Numerous aspects of employing e-learning and Al as
pivotal elements in the digital transformation of higher
education have been extensively explored by
researchers. Key areas of focus include the
personalization of learning (Bates, 2015; Carmi, 2024;
Geng, 2024), as well as the use of Al in monitoring and
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evaluation processes (Alwerthan, 2024; Zhou, 2024;
Luckin et al. 2016; Martinez-Garcia et al. 2023), providing
support in educational activities (Chen et al. 2023;
Fischer et al. 2024; Poseletska et al.,, 2020), and
enhancing the accessibility of education for diverse
populations (Ding et al. 2024; Ge & Wang, 2018;
Lazarenko & Hapchuk, 2023; Zheng, 2024).

Studies highlight the application of Al for automated
knowledge assessment and progress tracking,
significantly alleviating educators' administrative burden
while ensuring greater objectivity in evaluations.
Moreover, Al serves as a valuable tool for student
support, offering functionalities such as chatbots capable
of assisting with problem-solving, clarifying complex
concepts, and streamlining organizational aspects of the
learning process. These chatbots deliver real-time
feedback, enabling students to effectively engage with
learning materials a feature of particular importance for
remote learners with limited teacher interaction (Ding et
al. 2024; Ge & Wang, 2018; Lazarenko & Hapchuk, 2023;
Zheng, 2024).

In addition, research underscores the
transformative potential of e-learning and Al in
expanding access to quality education. Online platforms,
including massive open online courses (MOQCs),
alongside the integration of translated materials and
subtitles, create inclusive opportunities for learners from
geographically remote areas and individuals with
physical disabilities. Such innovations contribute to
bridging educational gaps and promoting equitable
access to knowledge across diverse demographics
(Alwerthan, 2024; Zhou, 2024; Luckin et al. 2016;
Martinez-Garcia et al. 2023).

The purpose of the article is to undertake a
comprehensive analysis of the influence of e-learning
and Al on the digital transformation of higher education.
It seeks to identify critical opportunities for enhancing
educational quality and efficiency while addressing
potential risks and challenges faced by various
stakeholders in the educational ecosystem. The primary
impetus for this analysis lies in the imperative to develop
practical recommendations for the effective integration
of digital technologies within educational institutions,
ensuring a balanced approach that incorporates both
technological advancements and pedagogical
considerations in the digital transformation process.

Summary of the main material. The primary focus
of this research is the analysis of the influence of e-
learning and Al on the digital transformation of higher
education, with an emphasis on how these innovations
are reshaping the structure and methodologies of
learning. The analysis is framed around exploring various
dimensions of technology implementation, including its
potential for personalizing and adapting educational
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processes. Additionally, the study investigates the
opportunities that digital tools offer for enhancing the
accessibility and flexibility of learning (Alwerthan, 2024).

The digital transformation of higher education
reflects an aspiration to establish new forms of
interaction between students and knowledge, with a
central emphasis on fostering students' ability to
independently acquire knowledge. The integration of e-
learning not only facilitates the use of virtual educational
resources but also transforms teaching approaches,
making them more interactive and flexible. E-learning
encompasses a range of technological formats, such as
video lectures, interactive exercises, online assessments,
discussion forums, as well as virtual laboratories and
simulations (Martinez-Garcia et al. 2023; Ge & Wang,
2018).

A key advantage of e-learning is its ability to expand
access to education for students from diverse regions
and socio-economic backgrounds. This model allows
learners to progress at their own pace, which is
particularly valuable for those balancing studies with
work or other obligations. Studies indicate that access to
online courses and massive open online courses
(MOOCs) enables students to benefit from the expertise
of leading universities and professionals, irrespective of
geographical location. Furthermore, e-learning enhances
student mobility, as it removes the requirement for
physical presence in traditional classroom settings, thus
broadening opportunities for acquiring knowledge
(zhou, 2024).

One of the most significant advancements in digital
transformation is the application of Al to personalize the
learning process. Machine learning algorithms facilitate
the development of adaptive educational platforms that
dynamically respond to each student's knowledge level,
learning pace, and individual needs. For instance,
adaptive learning systems can automatically identify
areas of weakness in a student's understanding and
recommend supplementary resources to address these
gaps. This approach enhances the effectiveness of
learning by enabling students to progress at their own
pace, thereby mitigating the risks of cognitive overload
or disengagement with overly familiar material (Bates,
2015; Millidonis et al. 2023; Slushny et al., 2020).

Al technologies also enable the implementation of
“learning analytics”, which involves collecting and
analyzing data on students' learning behaviors. This
analytical process provides insights into individual
progress, measures engagement within the course, and
identifies topics that present particular challenges. For
example, Al-driven platforms can track metrics such as
time spent on specific topics, performance on
assessments, and patterns of interaction, thereby
constructing an objective and comprehensive profile of

each student's academic development (Poseletska et al.,
2020; Carmi, 2024).

Moreover, Al supports the creation of sophisticated
recommendation systems that suggest tailored learning
materials aligned with a student’s interests and
performance. For example, a student encountering
difficulties with a specific topic might receive
recommendations to view targeted video lectures or
complete additional practice tests. By leveraging these
capabilities, Al technologies contribute to a more
interactive and individualized learning experience,
fostering personalized academic growth and enhancing
student engagement (McFarlane, 2019).

The integration of chatbots and virtual assistants
into the learning process has recently gained significant
traction as a means of supporting students. These Al-
powered tools can address routine inquiries, assist with
organizational tasks, and provide clarifications on
educational content. By offering round-the-clock
assistance, virtual assistants reduce the workload of
educators while enhancing the efficiency of the
educational process. Additionally, chatbots serve as
supplementary resources for reinforcing knowledge,
enabling students to engage with mini-tests or
interactive exercises designed to consolidate their
understanding (Ding et al. 2024).

For instance, some higher education institutions
have implemented chatbots capable of automatically
grading straightforward tasks, such as multiple-choice
questions, and delivering immediate feedback on
completed assignments. This functionality allows
students to promptly evaluate their knowledge and
address errors, thereby facilitating a more effective
learning experience (Luckin et al. 2016).

The integration of e-learning and Al is also
redefining the educator's role, transitioning it from that
of a traditional knowledge provider to that of a
facilitator, mentor, and consultant. In this capacity,
educators guide students in navigating complex
information landscapes and support them in developing
autonomous learning skills. However, to fully leverage
digital tools, educators must acquire advanced
competencies, including proficiency in working with
adaptive learning platforms, chatbots, and analytics
tools for tracking and enhancing student progress
(Fischer et al. 2024).

A significant challenge in the digital transformation
of higher education is the imperative to enhance
teachers' digital literacy. This extends beyond technical
proficiency with digital tools to include a nuanced
understanding of pedagogical strategies for their
effective integration. Educators must learn how to
incorporate these tools into the learning process in ways
that complement, rather than replace, traditional



teaching methods. As noted by Geng (2024), the mere
availability of digital resources does not ensure their
effective utilization; the success of digitalization
ultimately hinges on educators' readiness to
continuously develop their skills and adapt to emerging
technologies (Geng, 2024).

Digital transformation has the potential to
significantly enhance the quality and accessibility of
education by providing flexible and convenient learning
opportunities for students. E-learning enables learners
to study from any location and at their own pace, an
advantage particularly relevant for those balancing
education with work or other commitments.
Furthermore, MOOCs and other digital resources
broaden students' access to diverse disciplines, fostering
greater knowledge acquisition and increasing overall
educational mobility (Ge & Wang, 2018).

Despite these advantages, the digital
transformation of higher education also brings
challenges, particularly in addressing disparities in access
to digital technologies. Limited technical infrastructure
or insufficient internet connectivity can hinder students
from remote areas or economically disadvantaged
groups from fully leveraging the benefits of e-learning.
Mitigating this inequality necessitates concerted efforts
from both governments and educational institutions to
create equitable conditions that ensure all students have
access to the tools and resources necessary for effective
learning (Chen et al. 2023).

The potential of Al and e-learning presents
expansive prospects for the continued evolution of the
digital transformation of higher education. In the coming
years, advancements in Al technologies are anticipated
to further enhance adaptive learning platforms, thereby
advancing the personalization of education while
fostering new opportunities for interactive and
collaborative learning. Future developments may include
the refinement of educational data analytics systems,
enabling educators to make data-informed decisions
tailored to the specific needs of students (Millidonis et al.
2023).

The findings of this study underscore that digital
transformation particularly through the integration of e-
learning and Al holds the capacity to drive significant
qualitative improvements in higher education. However,
the success of these transformations will hinge on the
ability of educational institutions to effectively respond
to contemporary challenges, cultivate digital
competencies among educators and learners, and
ensure equitable access to digital tools and resources
(Chen et al. 2023).

Conclusions. The findings of this study highlight that
the digital transformation of higher education,
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particularly through the integration of e-learning and Al,
presents substantial opportunities for enhancing the
quality, flexibility, and accessibility of educational
processes. However, this transformation is not without
its challenges, which necessitate further investigation
and the development of effective strategies for the
seamless incorporation of emerging technologies into
educational practice. This concluding section synthesizes
the key outcomes of the study and outlines potential
avenues for future research that may facilitate the
successful implementation of digital transformation in
higher education.

The application of e-learning and Al technologies
enables educational institutions to develop flexible and
inclusive educational models, particularly benefiting
students who face constraints in attending in-person
classes due to geographical, socio-economic, or financial
barriers. The study's results underscore the capacity of
digital technologies to enhance educational mobility,
allowing students to access learning opportunities at a
time and place that suits their needs. Al-powered
adaptive learning platforms further optimize the
educational process by tailoring instruction to the
individual requirements of each student, thereby
increasing efficiency. A personalized learning approach
accommodates diverse learning paces, preparation
levels, and interests, ultimately boosting student
motivation and improving learning outcomes (Lazarenko
& Hapchuk, 2023).

Moreover, digital technologies are redefining the
role of educators, transitioning them from traditional
sources of knowledge to facilitators, mentors, and
coordinators of the learning process. This shift
emphasizes the need for teachers to develop
competencies in guiding students through technology-
enhanced, student-centered learning environments.
Future research should focus on addressing the
challenges associated with the digital transformation of
higher education, including equitable access to digital
resources, the ethical implications of Al integration, and
the development of effective pedagogical frameworks
for technology adoption. By exploring these areas,
scholars can contribute to the creation of robust,
inclusive, and adaptive educational systems that align
with the demands of the digital age.

The digital transformation of higher education,
facilitated by e-learning and Al, represents a pivotal
trajectory for advancing the quality, accessibility, and
interactivity of educational processes. However, the
effective realization of this transformation necessitates
continued research to address existing challenges and to
develop more robust and efficient models of learning.
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