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Raising of the problem and its copulas with
important practical tasks. Education is a signifi-
cant factor in shaping human potential, considering
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The article delves into contemporary artificial intel-
ligence technologies being integrated into online
education. Emphasis is placed on analyzing the
impact of these technologies on the quality of edu-
cation and accessibility of educational resources.
An important aspect is discerning the advantages
and limitations of using artificial intelligence for
various categories of students and educators.

In this era of rapid technological advancement,
particular attention is directed towards artificial
intelligence (Al) and its influence on various
aspects of life, notably in education. Online edu-
cation, as a pivotal segment of the educational
landscape, demonstrates the potential of Al in
transforming traditional pedagogical methods
and providing the opportunity for knowledge
acquisition to all interested parties, regardless of
their location or material resources. The utiliza-
tion of Al in online education emerges as a per-
tinent and promising avenue for further research
and development in this field.

The article offers a projection of potential future
directions for the development of Al-based online
learning systems. The research underscores the
significant potential of employing Al in the edu-
cational process, its capacity to reshape conven-
tional pedagogical methods, and ensure access
to knowledge for a wide array of users, irrespec-
tive of their location or resources.

The integration of artificial intelligence tools in
online education represents a significant stride
in modern education. These technologies unlock
boundless opportunities for optimizing the learn-
ing process and grant access to quality education
for a diverse spectrum of students. Artificial intelli-
gence enables the development of individualized
learning programs, automates routine tasks for
both instructors and students, thereby enhancing
efficiency and engagement in learning.

In this context, it is crucial to consider and
address issues related to data confidentiality, the
necessity for professional system maintenance,
and aspects of ethics and user rights protection.
A thorough analysis of these aspects in the pro-
cess of developing and implementing Al-based
online learning systems stands as a vital task for
the successful integration of this innovative tech-
nology into the educational realm.

The authors affirm the significance and pros-
pects of employing artificial intelligence in online
education, contributing to the continued advance-
ment of this promising direction in education.
Key words: Artificial intelligence, online learning,
higher education, information technologies.

Cmamms  doc/ioxye —cydacHi  mexHosoail
WMy4H020 [HMesiekmy, siki BrpoBacXyombCsi
B cghepi oHnaliH Hag4aHHs. AKUeHm pobumscst

Ha aHa/li3i Br/IuBy YUX mexHosoaili Ha siKicmb
ocsimu ma docmyrHicmb 0CBIMHIX pecypcis, de
BaK/TUBUM &CMEKMOM € PO3Mi3HaBaHHs repe-
Ba2 ma 0bMexXeHb BUKOPUCMAHHS WIMy4YHO20
iHMeniekmy 07151 pi3HUX Kamea2opili cmydeHmis
ma Buk/adayis.

Y yiti epi cmpiMKO20 MexHO/I02iYHO20 PO3BU-
MKy, 0c06/1UBa yBaza NpUOI/IIEMLCS WMYYHOMY
iHmenekmy (LLII) ma Uozo 8r/iusy Ha pisHi cchepu
XXummsi, 0co6/1uB0 8 0csimi. OH/1alH Has4aHHsI,
SIK OOUH 3 K/IIOHOBUX Ce2MeHmig ocsimu, Busi8-
7155€ nomeryjian LU 'y nepemsopeHHi mpaduyidi-
HUX redagoaiyHUX Memoois ma HadaHHi MOX-
JIUBOCMI OMPUMaHHS1 3HaHb BCIM  baxaroHuM,
He3a/IeXHO Bi0 IXHb020 MICYE3HAXO0XKEeHHST HU
MamepiasibHUX pecypcis. BukopucmarHs LI 8
OH/1aliH Hag4aHHI BUXOOUMb Ha MepeodHi niaH
K akmyasibHUl  HanpsiMok O/1s1  1oda/TbLux
00c/1ioXeHb ma po3BUMKY yiel 2as1y3i.

Y cmammi HadaembCs IPO2HO3 MOX/IUBUX Mall-
6YMHIX HanpsiMKi8 pO3BUMKY CUCMEM OH/alH
HasyaHHs1, Wo 6asytombCsi Ha WMy4HOMY iHme-
siekmi. - [Joc/ioKeHHs  MiOKpec/ioe  3Hadywuli
romeryjian BukopucmanHsi LLI 8 ocsimHboMy
npoyeci, lio2o 30amHicmb mpaHcghopmysamu
mpaduyiliHi nedazoaiyHi Memoou ma 2apaHmy-
Bamu docmyn 00 3HaHb O/1s1 WUPOKO20 Kosa
Kopucmysadig He3a/1eXHO BI0 IXHb020 Micye3Ha-
XOOXEHHS1 YU pecypcis.

JlosedeHo, wo iHmezpayisi 3acobig Wimy4Ho20
IHmesiekmy 8 OHAAUH Has4aHHsI € BaXJIUBUM
KPOKOM y cyyacHili ocsimi. Li mexHosoail pos-
Kpusaromb 6e3MexHi MoX/usocmi 07151 ormu-
Mmi3ayii Has4a/lbHo20 npoyecy ma Hadaromsb
docmyr 0o sIKICHOI ocsimu 07151 Pi3HOMAaHIMHO20
criekmpy cmydeHmis. LUmy4Hul iHmMenekm
003B80/151€ PO3PO6IAMU IHOUBIOYa/IbHI HABYA/IbHI
rpoepamu, asmomamusygamu  PYMUHHI
3aB0aHHs1 sIK BUK/1adadig, mak | cmyoeHmis, ujo
nidsuwye eghekmusHicmb ma momusayito 00
Has4yaHHs1. Y YbOMy KOHMEKCMI BaX/TUBO BPaxo-
ByBamU ma BUpILYBamU MUMAaHHSI, Nos’si3aHi 3
KOHGhiOeHYjtiHICMio OaHuX, HEOBXIOHICMIO Mnpo-
¢heciliHo20 06C/1y208yBaHHSI CUCMEM Ma acrex-
mamu emuku ma 3axucmy fpas Kopucmysauvis.
PemeribHUll aHazia yux acriekmig y rpoyeci
PO3PO6KU ma BrpoBadKEHHsT cucmem OHnaliH
Hag4aHHs1 Ha 6a3i WMmy4Ho20 IHMesIeKmy € Bax-
JIUBUM 3aB0aHHsIM 07151 YCrIiLWHOI iHmezpayji yiei
iHHOBaYitiHOI mexHo/102i 8 oc8IMHIli mpocmip.
ABmopu MIOKPEC/IoMb BaX/IUBICMb Mma nep-
CrieKmusU  BMPOBAOXKEHHST WMYYHO20 iHMe-
J7lekmy 8 OH/1aliH HasyaHHi, Wo crpusmume
rodasibWoMy  pO3BUMKY  Yiel  nepcrekmusHoi
2as1y3i ocsimu.

KntouoBi crnoBa: wmyyHull iHmesiekm, oHnalH
HagyaHHSI, BuUWa ocsima, iHghopmayitiHi mexHo-
soail.

its capacity to facilitate knowledge acquisition, skill
development, and socio-cultural experience [7]. It
influences the development of intellectual, social, and
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professional competencies, thereby contributing to
self-realization and enhancing individual quality of life
[4]. In the current era of active technological advance-
ment, particular importance is given to Artificial Intel-
ligence (Al), which impacts various spheres of life,
including education. One of the key areas where Al
demonstrates its potential is in the realm of online
education [1; 9]. Online education plays a crucial role
as a strategic tool for ensuring access to education
and ensuring the sustainability of the learning pro-
cess. It provides the opportunity for a wide range of
students and professionals to receive education and
skills regardless of geographical location and helps
mitigate the impact of external turbulent factors on
the learning process, such as pandemics [8], military
actions, natural disasters, and so forth. Online edu-
cation creates opportunities for innovation in teach-
ing methods and tools, fosters self-development, and
ensures flexibility and alignment of educational pro-
grams with the needs of modern society. Productive
technologies based on Al open up new perspectives
for learning for both students and educators, trans-
forming traditional pedagogical methods and provid-
ing access to knowledge for all interested parties,
regardless of their location or resources [16]. In this
context, the use of Al in online education becomes
relevant and promising for further research.

Analysis of basic research and publications.
The research is founded on the contributions of dis-
tinguished scholars from various fields of education.
They explore the systematic approach to organizing
education (V. Zahvyazinsky, V. Kuzmin, Ye. Yudin, et
al.), peculiarities of postgraduate education (V. Oli-
ynyk, M. Kyrychenko, T. Sorochan), as well as the uti-
lization of IT in the educational process (N. Bakhmat,
V. Bykov, I. Voytovych, A. Hurzhiy, L. Kartashova [5;
6], V. Lapinsky, Yu. Ramsky, O. Spirin, et al.).

The aim of the article is to investigate and ana-
lyze the impact of artificial intelligence utilization on
contemporary online learning systems.

The main objectives include: a survey of con-
temporary artificial intelligence technologies utilized
in online learning; an analysis of the impact of artifi-
cial intelligence deployment on the quality of educa-
tion and accessibility of educational resources; iden-
tification of the advantages and limitations of using Al
in online education for various categories of students
and educators; examination of potential future direc-
tions for the development and enhancement of Al-
based online learning systems.

Presenting main material. Artificial Intelligence (Al)
is rapidly advancing and increasingly being utilized
in various fields, including online education. Modern
Al technologies have the potential to enhance the
accessibility, effectiveness, and personalization of
online education [2; 14].

Here is a review of some contemporary Al tech-
nologies employed in online learning [10]:

e Personalized Learning: Al can analyze
student data, such as test results, task completion,
and time spent on learning, to create personalized
learning plans [11]. This can help students achieve
their educational goals more quickly and efficiently.
Services like Thinkster and Duolingo, used for
learning mathematics and foreign languages, initially

administer tests to form individualized learning
programs for students.
e Learning Assistants: Al-powered learning

assistants can provide support and aid to students in
their learning endeavors. They can answer questions,
provide explanations, and even assist students with
homework assignments. Examples of such assistants
include:

1. Jill Watson Assistant, an Al assistant developed
by the Georgia Institute of Technology, used as a
teaching assistant in a computer ethics course. Jill
Watson Assistant can answer students’ questions,
provide explanations, and even help with homework
assignments.

2. Brainly Tutor, an online learning assistant that
helps students with homework and other educational
tasks. Brainly Tutor is available in 18 languages and
has a database containing over 100 million questions
and answers. Brainly Tutor can also provide students
with individualized study recommendations.

3. Cognii Al Tutor, a digital learning assistant
that uses artificial intelligence to provide students
with personalized learning materials and support.
Cognii Al Tutor is available in 10 languages and has
a database containing over 10 million questions and
answers. Cognii Al Tutor can also provide students
with individualized study recommendations.

e Task Automation: Al can be used to automate
tasks such as grading, tracking student progress, and
providing feedback. This can free up teachers’ time to
focus on what they do best: teaching students.

e Interactive Learning Materials: Al can be used
to create interactive learning materials that can help
students better grasp educational material [6].

As of today, some of these technologies are
already being utilized on online course platforms,
such as Coursera. Coursera employs Al algorithms
to create personalized learning plans for its students.
These algorithms analyze data on test results, task
completion, and time spent on learning to determine
which materials and tasks are best suited for each
student. Coursera also employs Al assistants that can
respond to students’ questions, provide explanations,
and even assist students with homework assignments.
Additionally, it uses Al for task automation, such as
grading, tracking student progress, and providing
feedback. Moreover, on this platform, Al is employed
for translating courses into other languages and
creating new ones.

Therefore, the utilization of Al brings forth the
following advantages [12]:
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Advantages of using Al in online education include:

1. Personalization of learning: Al can create
personalized learning programs tailored to the
individual needs and knowledge level of each student.

2. Automation and efficiency: Al can handle
routine tasks such as test grading and assessment,
freeing up the instructor’s time for more productive
sessions and personal interaction with students.

3. Increased engagement: Interactive and
engaging widgets developed based on Al can
enhance interest in the material and promote active
student participation.

4. Quick access to information: Al can provide
instant responses to students’ questions and grant
access to vast amounts of information in real-time.

5. Geographic flexibility: The use of Al in education
enables both students and instructors to access
educational material regardless of their geographical
location [17].

However, there are also some limitations:

1. The need for qualified support: The development
and maintenance of Al systems require specialists
with specific skills and knowledge, which can be a
limiting factor for some educational institutions.

2. Development and implementation costs:
Implementing Al in online learning systems can be
a costly process, especially for small educational
institutions or projects with limited budgets.

3. Confidentiality = and  security  concerns:
Processing and storing a large amount of students’
personal data can raise confidentiality and security
issues.

4. Risk of technological dependency: Heavy
reliance on Al may pose a risk that students and
educators could lose important skills that may be
needed in the event of technological failure.

5. Lack of interaction and personal contact: The
use of Al may reduce personal contact and interaction
between instructors and students, which can have a
negative impact on the quality of learning and the
development of interpersonal skills [18].

Future directions for the development of online
learning using artificial intelligence include automatic
content generation, integration of teacher expertise
with Al analytics, improvement of assessment and
retroactive learning, issue resolution support sys-
tems, expansion of accessibility and inclusive educa-
tion, use of virtual and augmented reality, and analyt-
ics for enhancing students’ skill development.

Our further research will encompass various
aspects of applying artificial intelligence in education,
including: impact of artificial intelligence in a broader
educational context, such as workforce training, cor-
porate learning, and self-directed education; develop-
ment of precise and effective algorithms for adapting
learning to each student’s needs to maximize their
educational potential; addressing privacy and ethi-
cal concerns in the use of artificial intelligence in the
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educational process; creating robust and sophisti-
cated artificial intelligence systems tailored for edu-
cation; understanding how artificial intelligence influ-
ences the learning of students with diverse needs to
develop inclusive educational programs; evaluating
the effectiveness and performance of systems uti-
lizing artificial intelligence, comparing them to tradi-
tional teaching methods; developing new teaching
and evaluation methods that leverage the capabilities
of this technology; investigating the impact of artificial
intelligence on student motivation and engagement
to devise better motivation strategies; assessing the
economic feasibility and accessibility of employing
artificial intelligence for various educational institu-
tions and students; providing practical advice and
recommendations for universities and educational
institutions regarding the implementation and optimi-
zation of artificial intelligence systems in the educa-
tional process [13; 16].

Conclusions from this study and prospects
for further exploration in this direction. The imple-
mentation of artificial intelligence in online education
is a key direction in the development of modern edu-
cation. This cutting-edge technology opens up unlim-
ited possibilities for improving the learning process
and providing quality education to various categories
of students. Artificial intelligence enables the cre-
ation of personalized learning programs, automates
routine tasks for both teachers and students, and
enhances the efficiency and engagement in learn-
ing. However, it is important to consider that the use
of artificial intelligence presents its own challenges,
such as data confidentiality, the need for qualified
system maintenance, and ethical considerations and
user rights protection. It is crucial to thoroughly study
and address these aspects in the development and
implementation of Al-based online learning systems.

Further research in this field may encompass ethi-
cal considerations, adaptation to different categories of
students and educators, as well as the development of
even more powerful Al technologies in education.
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