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THE IMPACT OF ARTIFICIAL INTELLIGENCE
TECHNOLOGIES ON EDUCATIONAL STRATEGIES

Summary.

This article examines the impact of artificial intelligence technologies on educational strategies and practices
within the context of digital transformation. It explores how Al enables personalized learning by adapting
learning paths to individual student needs. Findings indicate that Al integration modernizes educational
systems, redefines the role of teachers, and increases resource accessibility — factors essential for fostering
educational inclusivity. Additionally, the article highlights that Al-driven interactive platforms support the
development of critical competencies and thinking skills, thereby enhancing the overall quality of educational
services.

Keywords: artificial intelligence, educational strategies, digital transformation; interactive platforms;
inclusive education, learning trajectories, higher education.

The processes of globalization, societal digital transformation, and rapid advancements in information
technology are establishing new paradigms in education. The complex challenges facing humanity
today demand innovative solutions, including the integration of cutting-edge IT developments into the
educational process.

At the turn of the twentieth and twenty-first centuries, education underwent a digital transformation,
marked by the emergence and growth of e-learning. This evolution — from analog media (audio, video)
to interactive computer platforms — demonstrates the strong connection between society’s educational
needs and technological progress.

The integration of digital technologies into everyday life has created a new generation of users who
rely on digital tools as their primary means of accessing information and communication. This shift
requires a rethinking of traditional teaching methods and the development of innovative educational
programs that leverage modern ICTs and align with the digital competencies of today’s youth. As
S. Yahodzinsky notes, “at the beginning of the twenty-first century, the globalization of society is
carried out by means of convergence of technologies. They are based on innovative communication
technologies, in particular, artificial intelligence technologies™ [1].

E-learning possesses vast didactic potential that is challenging to quantify. The variety of
e-learning technologies and tools fosters an open educational process, removing geographical and
age barriers. This adaptability enables e-learning to serve not merely as a form of instruction but
as a comprehensive approach to integrating diverse information and communication technologies in
education. The most promising path for the advancement and modernization of educational electronic
systems lies in the application of artificial intelligence.

Problem statement. The rapid development of artificial intelligence technologies and their integration
into educational systems necessitate an in-depth analysis of their impact on educational strategies and
practices. Modern challenges — such as globalization, digitalization, and evolving educational needs —
demand that institutions not only adopt the latest technological solutions but also rethink foundational
approaches to teaching and learning. Al technologies have the potential to transform traditional education
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models by enhancing flexibility, personalization, and accessibility of resources for diverse student groups.
However, this shift raises crucial questions regarding ethics, security, and the effectiveness of Al in
education. The absence of clear criteria and standards for evaluating AI’s impact on educational quality,
coupled with the risks associated with its integration, underscores the need for research on these issues to
promote effective and sustainable educational development within digital transformation.

Defining the purpose of the publication. The purpose of this article is to provide a comprehensive
analysis of the impact of artificial intelligence technologies on educational strategies and practices,
identifying both the opportunities and challenges associated with their integration into the educational
process.

Analysis of the literature on this issue. In the context of educational digital transformation,
research underscores the importance of integrating artificial intelligence technologies into educational
processes to address the challenges of globalization and rapid technological advancement. For instance,
O. Dushenko highlights that the current phase of digital transformation in education calls for both
the adoption of cutting-edge technologies and a re-evaluation of traditional educational paradigms.
Dushenko argues that adapting curricula to evolving technological conditions is essential, as evidenced
by the success of e-learning in creating interactive platforms that promote student engagement and
self-development [2].

Additionally, the research by A. Dzhurilo and colleagues, examining transformation processes
in school education in the European Union and the United States, reveals that the integration of
advanced information technologies, including Al, not only modernizes educational systems but also
fundamentally alters the role of teachers. This shift creates opportunities for implementing adaptive
learning, which tailors educational trajectories to meet the diverse needs of various student groups [3].

Researchers also highlight that the integration of Al technologies enhances the availability and
quality of educational resources, which is crucial for promoting inclusive education [4].

Research also underscores the role of interactive technologies in developing students’ critical
thinking and argumentation skills. For instance, O. Khomenko, M. Paustovska, and I. Onyshchuk argue
that interactive technologies not only enhance the quality of the educational process but also foster
key competencies in higher education students. The integration of Al in educational environments
creates new opportunities for dynamic learning platforms that cater to students’ individual needs and
encourage active participation in the learning process [5].

Modern research emphasizes the necessity of integrating Al technologies into the educational process
as a key factor in enhancing the quality and efficiency of education amidst rapid socio-economic
changes.

Summary of the main text. Artificial intelligence technologies rely on the algorithmic capabilities
of software solutions to autonomously analyze environments to a certain degree during algorithm
execution. Key characteristics, such as self-learning abilities and anthropomorphized traits of
intelligence — such as “intelligence,” “rationality,” and “awareness” in specific contexts — are crucial
for understanding Al at its core.

A generalized view of Al’s goals in education often boils down to the idea that Al technologies
serve to improve education. However, the concept of “improving education” conceals the complexity
and multifaceted nature of educational phenomena. The growing adoption of Al systems in education
is driven by the alignment of Al solutions with key educational trends: increasing flexibility and
decentralization of the global education system, personalizing the learning process, and digitally
recording competency-based educational outcomes. These trends have been further accelerated by the
massive, forced transition to remote learning during the 2019 pandemic [6, p. 62].

Let us highlight the goals of using Al systems in education, categorizing them according to three
key aspects of understanding education and the current trends in their evolution:

— education as a system

— education as a process;

— education as a result.
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In line with these core objectives, we will also examine the limitations and risks that may arise. On
one hand, there are concerns about the failure to achieve the expected outcomes; on the other hand,
there are potential unforeseen consequences for both developers and users.

Education as a system (the systemic aspect of education) requires effective management at both local
and national levels. It is anticipated that Al systems can transform the administration of the education
system — ranging from educational organizations to the national level — through the implementation of
an “evidence-based educational policy” [7]. Similar to the concept of evidence-based medicine, this
approach calls for the use of management methods grounded in high-quality data, reliable evidence,
and experimentally validated findings.

Data mining, which identifies meaningful patterns and relationships, combined with learning
analytics, which involves evaluating data to characterize students and provide feedback, aims to
generate recommendations for education managers at local, regional, and national levels. In this context,
Al systems are presented as tools to support expert and managerial decision-making in education by
offering recommendations for managing current activities and planning future changes.

The key question is how effective such a support system will be in producing the desired and predictable
results. Al used to generate national education statistics and analytics should be developed with the goals
of education in mind, which are inherently qualitative and not limited to quantitative metrics. In education,
it is not merely generalized data and forecasts that matter, but rather understanding the underlying causes
of specific parameters and trends, and identifying the relationship between actions and outcomes [8; 9].
Therefore, for Al technologies to effectively support management decisions in the education system, it is
crucial that the model behind each technological solution is transparent and clearly interpreted.

Digital solutions are both a factor and a manifestation of the globalization and unification of the
educational space [10, p. 52]. These trends are supported by the availability of massive open online
courses, which have no geographical or time-based restrictions, the development of platforms offering
interactive learning materials from leading universities and educators, and educational analytics.
Al-based solutions within these courses and platforms can eliminate language barriers — real-time
speech recognition subtitles enable learning in one’s native language — and support students with
special educational needs, such as those with hearing impairments, through the same subtitling tools to
enhance interaction with teachers.

Thus, Al can provide access to educational resources for various groups, including gifted students,
internally displaced persons, students with special educational needs, members of isolated and
marginalized communities, and individuals seeking additional education.

However, it is important to note the potential for conflicts of interest, as formal and informal education
providers may have incompatible goals, differing approaches to upbringing and socialization, and
varying expectations of educational outcomes. The widespread use of Al systems could exacerbate the
tensions between global and local trends in the educational space on an international scale.

Education as a process of learning and upbringing (the process aspect of education) is significantly
transformed by digitalization. Notably, Al systems are presented as a means to personalize and
individualize the educational process in students’ best interests [11; 12]. However, in practice, the
demand for such systems does not emerge from the participants in the educational process, but rather
from the developers of technological solutions who are driving the trend of personalization and
individualization in education.

Personalization and individualization, achieved through content differentiation (i.e., the creation of
personalized “smart content”), can be supported by Al systems in various forms. Let us highlight those
that currently have practical applications:

— formation of individualized educational programs based on standardized curricula, i.e., selecting
educational content (courses, modules, topics, practices, etc.) that is crucial for developing specific
competencies in particular groups or individuals;

— creation of educational content within formats that align with students’ characteristics and needs
(e.g., digital educational interfaces with personalized settings, individual digital textbooks). Al systems
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can structure and enhance the content by linking to external resources, generating summaries of sections,
and creating tests. The imperfections in current models (such as inaccuracies in term interpretation due
to their inherent ambiguity and unresolved issues in expert assessment of system results for adequacy)
should not be viewed as evidence against the feasibility of personalizing content;

— creation of an educational web environment with continuous information updates and visualization,
active gamification, and the integration of virtual and augmented reality.

Al systems are developed to provide methodological support for educational programs, both during
their creation through the algorithmization of course development and during implementation through a
feedback system in the teaching of individual subjects. Personalized learning analytics can serve as the
foundation for training neural networks, which in turn can facilitate the creation of dynamic course models
as they are taught. Identifying educational material that poses difficulties for most students or specific
groups, along with providing timely alerts, allows teachers to improve explanations and materials, and
implement preventive measures to address these challenges. Additionally, such data helps students focus
on the key aspects of courses and programs.

The use of Al systems for personalizing and individualizing the educational process can focus on
creating individualized educational trajectories across various formats: online, offline, or hybrid modes
of instruction.

The concept of “adaptive learning” involves creating individualized models (schedules) of the educational
process, granting access to courses at the appropriate level, which may not be available within a student’s
educational institution. Al systems focus on creating new opportunities for organizing both classroom and
independent activities, taking into account the optimal educational regime based on the student’s individual
experience, knowledge level, digital skills, as well as their psychological comfort and emotional state.
Teachers can consider various learning styles and cognitive approaches in real-time or asynchronously,
a key factor in improving educational outcomes. Al systems assist students in setting learning goals and
selecting methods to achieve them, which positively impacts their motivation and engagement.

Al-based solutions can significantly influence the transformation of social roles within the educational
process, particularly through the introduction of tutoring and support systems [13, p. 50]. Al systems
can act as digital tutors, enabling the creation of diverse educational environments that foster essential
learning skills such as attention, memory, and other algorithmic abilities unrelated to high-level creative
thinking. Tutoring support provided by Al can relieve parents from the need to monitor homework and
reduce the burden on teachers for additional explanations.

The goals and advantages of integrating Al into the educational process for students include personalizing
the content and formats of educational activities, taking into account factors significant to the individual,
and providing continuous feedback through individual monitoring of educational outcomes. It is anticipated
that personalizing educational tasks and the learning process will help students avoid the negative pressure
of social comparison and foster comfortable collaboration. For example, platforms where students can
exchange solutions while maintaining independence in problem-solving, with message filtering based on
machine learning algorithms, illustrate this approach. For teachers, the use of Al in education is presented as
a means of realizing pedagogical goals related to personalizing the educational process.

It is important to note that each of the arguments used to justify the targeted use of Al in the educational
process can be subject to debate.

The use of artificial intelligence technologies in education, from a result-oriented perspective, is
linked to the automation of routine tasks such as tracking and recording learning progress, including
grade assignment. Automation is already in place for testing tasks of varying complexity and is rapidly
advancing in the development of technical tools for evaluating text-based assignments.

Artificial intelligence systems are designed to record educational experiences and track the development
of individuals within the educational system. Al-driven solutions can provide visualized, personalized
learning analytics. The use of “digital avatars” for students brings us closer to automating the assessment
of the educational process. A unique digital trace — often referred to as a “digital shadow” or “digital
profile” — of educational activities, collected in both active and passive modes, allows for the creation and
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continuous updating of a student’s knowledge and skills model. The structure of this model is defined by
the developer and client, meaning technological solutions can vary significantly based on the indicators
being monitored.

Students can request the results of artificial intelligence systems to more consciously plan their
educational outcomes, aligning them with personal goals and selecting educational opportunities that
match both their knowledge level and individual characteristics. For instance, when choosing educational
content, supplementary programs, or one-time events, Al can serve as a tool for creating a personalized
developmental trajectory toward the desired educational results.

Digital traces can clarify the relationship between specific educational activities and learning outcomes,
allowing for an analysis of the learning process. This enables the demonstration of how certain forms
of educational activity correlate with their results and reveals how effectively specific pedagogical tools
address the intended educational goals.

By comparing digital profiles of students based on specific parameters, it becomes possible to identify the
most effective educational trajectories and scale successful pedagogical practices. This can potentially reduce
the labor-intensiveness of the educational process, focusing it on evidence-based practices with verifiable
outcomes. Since the digital footprint reflects not only knowledge and skills but also the resources invested in
achieving them, artificial intelligence can provide teachers and educational institutions with the opportunity
to select effective tools for developing new types of activities that align with desired educational results.

Increasing transparency in the application of artificial intelligence technologies for recording educational
results is a key step toward supporting career guidance and employment through Al Digital analytics of “strong”
competencies can serve as a foundation for selecting a specialty and field of work. While autonomous decision-
making by individuals remains paramount, the digitalization of the economy may enhance the relevance and
influence of Al-driven recommendations. As a tool for assessing educational outcomes, the digital educational
trail generated by Al could become a standard for evaluating personnel potential.

The analysis of the impact of artificial intelligence (Al) technologies on educational strategies and
practices highlights their transformative potential in the educational process. The introduction of Al
contributes to the personalization of educational programs, enabling the adaptation of learning trajectories
to meet the individual needs of students. By leveraging algorithms that assess educational progress,
teachers gain valuable insights into student performance, which enhances the quality of education and
fosters greater engagement. Additionally, Al offers flexibility in organizing the educational process,
a crucial advantage in the context of rapidly advancing information technologies.

Al technologies not only modernize educational systems but also significantly transform the role
of teachers, equipping them with new tools for adaptive learning. This enables the implementation of
individualized approaches that cater to the diverse needs of students. Research shows that integrating Al
into the educational process enhances the accessibility of resources, which is crucial for promoting inclusive
education. Additionally, the use of interactive platforms with Al capabilities aids in the development of
essential competencies in higher education students, fostering their critical thinking skills.

Therefore, the integration of artificial intelligence technologies into the educational process is a crucial
step toward modernizing education in response to contemporary challenges. Enhancing the quality of
education, increasing the flexibility of educational strategies, and developing adaptive learning models
will improve the competitiveness of graduates in the labor market. To ensure the successful adoption of
Al in education, ongoing research and development are essential to optimize educational processes in
line with emerging trends and the evolving needs of society.
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boopo Harauis

BIIJIMB TEXHOJIOT'TH IITYYHOI'O IHTEJEKTY HA OCBITHI CTPATETTI

Amnorartis.

Y emammi posenanymo ocHOBHI achekmu 6nIUBY MEXHON02IU UNYYHO20 THMeNeKny Ha 0C8IMHI cmpamezii
ma npakmuxu. AKYeHmosarHo Ha ix 3HAYYujocmi 8 YMOBAX MAKUX CYYACHUX GUKIUKIB, AK 2100anizayis ma
yugposizayis. Inobanizayiuni npoyecu, yughposea mpauncghopmayis cycnitbcmed i po3sumox iH@popmayitiHux
MEXHO02Il UMa2aoms HOBUX Nioxo0ie 00 opeawnizayii HaguanbHo2o npoyecy. Iliokpecneno, wo inmeepayis
YuUGhPosUX MexHoN02ill Y NOBCAKOEHHE HCUMMSA CYYACHOI TIOOUHU Npu3sena 00 Popmy8ants HO8020 NOKONIHHA
KOpUCMYy8ayie, SKi 8UMAa2aioms a0anmayii mpaouyitiHux Memooie HaguaunHs 00 HOBUX pednill. JJocaiodicenHs.
niomsepooicye, wo LI 30amen mpancghopmysamu mpaouyiiini mooeni ocgimu, 3a0e3neuyiouu eHy4Kicmo,
nepcoHanizayilo ma docmynticms oceimuix pecypcig. Inmeepayia mexnonoziu LI 6 oceimmuiti npoyec dae
3MO2y CMBOP8amuU IHOUBIOYATIbHI HABYALLHI MPAEKMOPIT, WO 8PAXO8YIOMb VHIKAIbHI 30IOHOCMI, IHMepecu
i nompebu cmydenmis. Lle niosuwye akicmv HABUAHHA, CAPUAIOYU KPAWOMY 3ACB0EHHIO Mamepiany ma
akmueizayii HaguanvbHoi OINbHOCMI VUHIB. 3 YNPOBAONMCEHHAM HOBUX MEXHON02I NOCMAomb NUMAHHA
besnexu ma egpexmusnocmi suxopucmanns LI 6 naguanvnomy npoyeci. Iliokpecieno, wo cyuacHi uKIuUKu
CMasiams nepeo 0CEIMHIMU YCMAHOBAMU 3A60AHHS He Jule U000 BNPOBAONCEHHS HOBIMHIX MeXHON02TUHUX
piuiens, a i nepeoCMUCcIeHHsa camux nioxo0ie 00 HA8YaHHA i 6Ux08anHs. J[0CnioxHceHHA MaKoXiC 6KA3VE Ha Me,
wo inmepaxmusHi niamgopmu 3 mosxcausocmamu LI moxcyms 3nauno nokpawumu 00CHynHICMb 0CEIMHIX
pecypcis, wo € KpUmudHo 8axciusum 0jia 3abe3nedenHs iHKao3ugHocmi oceimu. Ilepcnekmugu nooanvuiux
oocniddicenb 30cepeddiceni Ha po3pooyi HOBUX MemOo0oNo2ill Ol oyinKu epekmusrocmi ukopucmants LT
8 0ceimHbOMY npoyeci, iHmezpayii meopemuyHUx OCHO8 HABYAHHS 3 NPAKMUYHUMU po3pobkamu. Takooc
8ADICTIUBO NPUOITUMU YBA2Y eMUYHUM NUMAHHAM, WO o8 s3aHi 3 énposaddcennsam LI 6 ocsimy. Iliokpecneno
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saoicusicms inmeepayii mexnonoeiu LI 6 oceimui cmpamezii Ak K10408020 YUHHUKA 0151 NOKPAW eHHSL AKOCI
HABYANILHO20 NPOYeCy 8 YMO8AX WBUOKUX COYIANbHO-eKOHOMIYHUX 3MiH. Lle modice cnpusmu nioguuyeHHio
KOHKYPEHMOCNPOMONCHOCII BUNYCKHUKIE HA PUHKY NPayi, a maxoxc po3eumky HOBUX (opm HABUAHHA, WO
8I0N0BIOAIOMb NOMPEDAM CYHACHO20 CYCNITbCMEA.

Kniouosi cnosa: wmyunuii inmenexm, oceimui cmpameeii; yughposa mpancghopmayis, inmepaxmuseHi
naameopmu; IHKIIO3UGHICIb OCEIMIL; HAGUANbHI MPAEKMOPIL,; 8uwa oceima.
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OBJAPOBAHICTb SIK BOXKECTBEHHA IIPEMY/JPICTb
Y OLJIOCOPII I'PUT'OPIA CKOBOPOIN

Amnorariis.

Y emammi 0ocnidoiceno npobremy oboaposarnocmiy meopuocmi ykpaincokozo ginocoga I pueopia Casuua
Cro60opoou, AKul NOCMAasU8 HU3KY 8axciusux numats. Moo ginocogia cyyinbha iti MOHONIMHA, Oe 20I08HOI0
nocmae nepedava 0yxo8H020 00C8idy, 300padcenHs wiiaxy Ha nepexio 00 boowcecmsennoi dyxosnocmi. Lleti
WIAX € GIOKpUMMAM pI3HUX npossie obdaposanocmi. 3asnauero, wo Cro8opooa HA3UBAE OYX 20J10COM 60l
Boorcol i 3axnuxae npuciyxamucs 00 Hb020. Ane PakmuuHo ye € 2010¢ mo2o 060apyeanHs i MAailaHmy, sKi € 6
KOJICHIU OOUHI, ane ix nompiono po36youmu. loeanvnum Crkosopooa 66axicas make CyChnilbCmeo, 0e KOXHCeH
peanizye c8oi npupoOHi 30ibHOCmI 1l 000apy8aHHs 8 «CPOOHIL Npayi» i ompumye Haconody 6io nei. ¥V ceoix
meopax Cxkosopoda nocmitino anenioe 00 bojcecmsennoi npemyopocmi, ujo momodicHa o60apos8anocmi, npu-
P00a sKoI maxodkc mae OoxcecmeeHHU Xapaxkmep.

Kniouogi cnosa: o60aposanicmos, moouna; boscecmsenna npemyopicms, cpooHa npays, wacms, icmuna.

[Tpobnema 061apOBAHOCTI 1 TAJIAHTY 3aBXKIM MPUBEPTAaJia yBary YKpaiHCbKMX MUCIUTEIIB, TOYHMHAIOUH
3 YaciB BUHMKHEHHS YKPATHCBKOI IepKaBH, BUTOKH K01 csiraroTh KuiBcbkiit Pyci. ¥V toit mepion yxe He-
crop Jlitormcens y cBOill icTopioco(ChKiil KOHIIEMITT miTHIMAae MUTaHHS OOTOOOPAHOCTI CIIOB’THCHKOTO
Hapoxy. Y >KUTTI BOHA peai3yeTbCsi B MyAPOCTI HOTO KepPIBHUKIB, 5IKi OyIyBall Xpamu, 3BOAMIN MICTa,
BIPOBA/KYBAIM 171€1 BUCOKOI MOPAJBbHOCTI, CHJIM TyXy 1 3akoHy. Came 00aapoBaHICTb 3poOMiIa KHA3IB
Bonoxgumupa Benuxoro 1 fIpocnaBa Myaporo «kKHIWKHUKaMI», HA OCHOBI YOTO To4asa BUOYIOBYBaTHCS
yKpaiHChKa KYJIbTypa 1 K pe3ylbTaT — yKpaiHchbka Harlis. Yepes Biku i/1est 001apOBaHOCTI CTa€ OHUM 13
npioputeTiB pinocodii FpHropiﬂ CkoBopomu. Cam CI(OBOpOI[a OyB HaI3BUYAHO 001apOBAHOIO JTFOTUHOIO,
cpopMy}oqu SIK MUACJIUTENb T11]1 BILTMBOM Tpazmum JIaBHBOPYCHKOI 100U, @moco@cmoro Hpoq)ec10HaJ113-
My BITYM3HAHHX Ta IHOKY/IBTYPHHX IHTC/ICKTYalliB, OYMHAION 3 AHTHYHHX YaCiB 710 CIOXH HIMELBKOTO
mictuamy. Y [puropis CKOBOpOI[I/I HEMa€e OCTaTOYHOI, rpyHTOBH01 BI/INOBI/Ii HA BC1 TOCTABIECHI )KUTTIM
3AIMTAHHS, aNe TOpH BCE HOro ¢inocodis cynintbHa i MoHOMITHA. [0NMOBHUM Yy Hill IOCTae nepeaa
BHYTPIIIHBOTO JOCBIY, 300paKCHHS LLIAXY Ha NEpeOyIoBH Ceplis 10 BHIIOi AyxoBHOCTI. Ileif msx i
€ BIAKPUTTSIM PI3HUX acrekTiB 00apoBaHocTi. OHUM 13 TONIOBHUX, HA HAITY AYMKY, € BUSBICHHS JKe-
pen o0apoBaHOCTI Ta ii 3HAYEHHSI ISl CTAHOBJICHHS JIOJIMHU Yepe3 PO3BUTOK CBOTO JTyXOBHOTO CEpIIf.

Jlns ykpaiHcbkoro Muciautens (Giaocodist € MECTEIITBOM 1 METOO JKUTTA. 3BIJICH BUTUIMBAE CIIEIH-
¢biuna puca ioro ¢inocodii — mpaktuyHa crpsiMoBaHicTh. Konu xkutTs € dinocodiero, a pinocodis
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