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Abstract. The contemporary development of digital technologies and the
expansion of inclusive education necessitate the creation of intelligent educational
environments capable of adapting the learning process to the individual cognitive
capacities of learners. The use of game-based and intellectual practices, in
particular chess, is highly relevant, as it promotes the development of logical
thinking, concentration, and analytical abilities. In the context of inclusive
education, the regulation of cognitive load is essential, since its mismatch may
reduce the effectiveness of knowledge acquisition and learning motivation. The aim
of the study is to substantiate the potential of adaptive intelligent platforms for the
personalization of cognitive load in inclusive chess-based educational environments
and to determine their capacity to enhance learning effectiveness.

Methods. The study employs analysis and synthesis of scientific literature on

inclusive education, digital educational technologies, and cognitive load theory.
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Systemic and comparative approaches are used to identify the specific features of
digital tools applied in chess education. Theoretical modeling enables the
identification of the potential of adaptive algorithms for personalizing learning tasks
in accordance with the individual cognitive characteristics of users.

Results. It is established that the application of adaptive intelligent platforms
in chess-based educational environments provides flexible regulation of task
complexity, learning pace, and the volume of instructional content. This contributes
to the optimization of cognitive load and increases the effectiveness of learning
activities. The integration of artificial intelligence elements, learning analytics
systems, and personalized recommendations enables the formation of individual
educational trajectories that take into account learners’ levels of preparation and
educational needs. The use of chess tasks in combination with adaptive digital tools
supports the development of logical thinking, strategic planning, and decision-
making skills.

Conclusions. Adaptive intelligent platforms demonstrate significant potential
for the personalization of cognitive load in the process of learning chess within an
inclusive educational environment. Their application enhances the effectiveness of
the educational process, supports the formation of individual learning trajectories,
and fosters the development of cognitive and analytical abilities among learners.
Further research should focus on the development of models for integrating adaptive
artificial intelligence algorithms into digital educational platforms.

Keywords: digital learning, educational technologies, artificial intelligence
in education, individual learning trajectory, gamification of learning, logical

thinking, digital educational tools.
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AaNTHBHI iHTEJEKTYaJbHI IIATGOPMH ISl NepcOHANI3alil KOTHITUBHOIO

HABAHTAKEHHS B IHKJII03UBHHUX HIAXOBHX cepeaoBuax

HIumancbkui Ouexcanap OsekcaHaApPoOBHUY,
crenliaigicT 3 (P13UYHOI KYJbTYpPH 1 CIIOPTY, KEPIBHUK,
Kiny6 po3Butky ninepcrsa JIEB, KuiBcbka 0011., M. bina IlepkBa, Ykpaina,
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Anomauia: CyuyacHuii po36Umox yugposux mexHoI02iU | NOWUPEHHS
IHKI03UBHOI 0C8IMU 3YMOGII0I0Mb HEe0OXIOHICMb CMBOPEHHs [HMEeNeKm)albHUX
OCBIMHIX — cepedosuwy, 30amMHUX  adanmyeamu  HAGYAIbHUL  npoyec 00
IHOUBIOYANbHUX KOSHIMUBHUX MONCIUBOCMeEl 3000)8ayié ocsimu. AKmyanbHum €
BUKOPUCMAHHSA  [2POBUX MA [HMENeKMYAIbHUX HPAKMUK, 30Kpema Wwaxis, sKi
CHPUSIOMb PO3BUMK) JIO2IYHO20 MUCTIEHHS, KOHYeHmpayii yeazu ma aHanimuyHux
30ibHOCmel. Y KOHmeKCcmi [HKII03UBHO20 HABUAHHS BANCIUBUM € pPe2yNi08aAHHS.
PIBHA KOCHIMUBHO20 HABAHMANCEHHS, OCKIIbKU 1020 HEBIONOBIOHICMb MOdice
3HUMNCYBAMU epeKMUBHICMb 3AC60EHHS 3HAHbL | HABYANbHY Momusayio. Memorwo
00CIIOMHCEHHA € OOIPYHMYBAHHA MONCIUBOCHEN BUKOPUCAHHS A0ANMUBHUX
IHMeNeKmyaibHux niamg@opm 0ns nepcoHanizayii KOCHIMUBHO20 HABAHMANCEHHS 8
IHKIIO3UBHUX ULAXOBUX OCBIMHIX CepedosUax ma 8U3HAYeHHs iXHb020 NOMEHYIANY
0J15 nidsuuenns epekmusHocmi Haguanus. Memoou. Y 0ocniosxcenHi 3acmocosano
aHaniz ma y3a2anibHeHHs HAYKOBOoI aimepamypu 3 npobnem IHKIIO3UBHOI 0ceimu,
yugposux o0ceimHix MmexHoNo2iU 1 MmMeopii KOSHIMUBHO20 HABAHMANCEHHL.
Bukxopucmano cucmemnuii i nopisHAIbHUL NIOX00U 0151 BUSHAYEHHS 0COOAUBOCTEL
BUKOPUCAHHS  YUPDPOBUX IHCMpyMeHmie y Haguauui uiaxie. Teopemuune
MOOenoB8ants 00360AUNO OKPECIUMU MONCIUBOCMI AOANMUBHUX ACOPUMMIE OJis
nepcouanizayii HaguaIbHUX 3a80aHb 8I0NOBIOHO 00 THOUBIOYANbHUX KOSHIMUBHUX
xXapakmepucmuk xopucmyeauis. Pe3ynemamu. Bcmarnogneno, wo 3acmocy8anHs.
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A0anmueHUX IHMeNeKMyaibHux NAam@opm y Waxo8ux OCGIMHIX cepedosuuax
3abe3neuye eHyyKe pe2ynt08anHs CKIa0HOCHI 3a60aHb, MeMNny HA8UaHH ma 0ocazcy
HasuanvHoi ingpopmayii. I]e cnpuse onmumizayii KOCHIMUBHO20 HABAHMANCEHHS MA
nioguwye egekmugHicms HaguanbHoi OisnbHocmi. [nmeepayisn —enemenmis
WmMY4H020 [HMeNeKmy, CUcCmeM aHani3y HAGYANbHUX Oiti I NepCOHANI308AHUX
pexkomeHoayil oae 3mo2y ¢opmysamu IHOUBIOYAlbHI OCBIMHI MPACKMOpPIi 3
VPAXy8aHHAM PpIBHS NI020MOBKU MA HABUANbHUX HOomped 3000y8auié 0cCimiu.
Bukxopucmannua waxoeux 3a80aHb y NOECOHAHHI 3 AOANMUBHUMU UYUDPOSUMU
IHCMPYMEHmMamy  CHPUAE  PO3GUMKY  JIO2IYHO20  MUCHEHHA, CMpame2iuHo20
NIAHY8AHHS ~MA  HABUYOK npuuHamms  piuleHb. Bucnoeku. Adanmueni
IHMenNeKmyaibHi niam@opmu Marms 3HAYHUNU HOMeHYian Osl NepCcoHanizayii
KOCHIMUBHO20 HABAHMAIICEHHA 6 Npoyeci HAGYAHHA WAXI8 6 IHKIIO3UGHOMY
oceimubomy cepedoguwyi. Ix 3acmocysanna cnpuse niosuwjennio egexmusHocmi
0CBIMHbO20 npoyecy, opmMysaHHIo IHOUBIOYANIbHUX HABYAILHUX MPACKMOPIt ma
PO36UMK)Y KOSHIMUBHUX | AHANITMUYHUX 30i0HOCmell 3000ysauie ocgimu. [lodanvuii
00CNIOIHCEHHS OOYLILHO CAPAMY8AMU HA pO3POOKY MoOenell inmezpayii a0anmueHux
aneopummie Wmy4Ho20 iHmenexmy 6 yughposi 0ceimmui niamaepopmu.

Knwuoei cnosa: yugppose Haguanus, 0CGIMHI MEXHON02LI, WMYYHUL
iHmenexkm 6 0ceimi, IHOUBIOYANbHA OCBIMHI MPAEKMOPIs, 2elUMi)iKayisi HA8YAHHS,

JI02IYHe MUCTIeHHS, YUpposi 0C8IMHI IHCMPYMEHMU.

Introduction. The contemporary development of education is accompanied
by the active integration of digital technologies and the expansion of inclusive
learning practices, which necessitates the creation of educational environments
capable of accommodating the individual characteristics of learners. Under these
conditions, the use of digital tools becomes particularly significant, as they enable
the adaptation of the learning process to diverse cognitive capacities of students,
ensuring accessibility and effectiveness of education for a broad range of users. One
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of the promising directions in this context is the application of intelligent and game-
based practices, in particular chess, which facilitates the development of logical
thinking, concentration, analytical abilities, and strategic planning skills.

At the same time, the effectiveness of the educational process largely depends
on the level of cognitive load that arises during the performance of learning tasks.
Excessive load may lead to fatigue, reduced motivation, and decreased learning
outcomes, whereas an insufficient level of complexity does not stimulate cognitive
engagement. In the context of inclusive education, this issue becomes particularly
relevant, as learners may differ in their level of preparation, pace of information
acquisition, and individual characteristics of cognitive functioning.

In this regard, there is a growing interest in the use of adaptive digital systems
capable of automatically regulating task complexity, the pace of content delivery,
and the volume of information in accordance with user needs. Contemporary
intelligent platforms that employ artificial intelligence algorithms and learning
analytics provide new opportunities for the formation of individualized learning
trajectories and the optimization of the educational process.

Therefore, the study of the potential for using adaptive intelligent platforms
to personalize cognitive load in inclusive chess-based educational environments
represents a relevant task for contemporary pedagogical science and practice,
requiring comprehensive theoretical understanding and further scholarly
development.

Literature Review. In the current context of educational technology
development, adaptive learning and the personalization of the educational process
have gained particular importance, as they enable the formation of individual
learning trajectories for students. The findings of recent studies highlight various
aspects of this issue, including the application of innovative technologies,

gamification, and inclusive education.
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Pryzvanska R., H. Poplavska, and N. Uholkova examine the psychosocial
characteristics of children with autism, which constitute an important foundation for
the development of adaptive educational environments that account for cognitive
load [1]. The effectiveness of therapeutic and sensory approaches in working with
children with special educational needs is substantiated by R. Pryzvanska [2], which
underscores the necessity of personalizing educational content. At the same time,
T. Stetsenko investigates the potential of artificial intelligence for predicting
individual responses, thereby opening prospects for the use of intelligent systems in
adapting educational processes [3].

The application of contemporary learning platforms and information systems
for the personalization of the educational process is examined by Ya. Sikora [4],
V. Miziuk and co-authors [5], as well as T. Serdenko and T. Reis [6].

In the context of inclusive education, Ya. Chyhryna [7] and M. Diachenko and
colleagues [8] analyze the potential of implementing innovative technologies to
ensure accessibility of learning for students with special educational needs,
emphasizing the necessity of combining digital platforms with adaptive
methodologies to create a supportive educational environment.

One of the relevant directions is the application of gamification and computer
technologies in the educational process. Shankovskyi A. and co-authors investigate
the development of computer technologies in chess, which enables the formation of
strategic and logical thinking [9], while Sharan O. and colleagues analyze the use of
gamification in the New Ukrainian School to enhance learner motivation and
engagement [10].

An important aspect is the formation of an adaptive digital environment in
educational institutions. In particular, T. Vdovychyn and colleagues [11] and
Yu. Ribtsun and co-authors [12] demonstrate that the comprehensive
implementation of digital platforms and personalization technologies contributes to
improving the quality of education and the development of individual learning
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trajectories. The role of artificial intelligence in the implementation of adaptive
learning in professional pre-higher education, which opens new prospects for
integrating digital methodologies into pedagogical practice, is emphasized by
R. Medvediev [13; 14].

At the same time, previous studies do not encompass a comprehensive
integration of all components of adaptive learning with consideration of inclusion
and gamification in general and professional educational institutions.

Identification of previously unresolved aspects of the general problem.
Despite the active development of digital educational technologies and the growing
interest in inclusive learning, a number of aspects related to the use of intelligent
educational systems remain insufficiently explored. In particular, the issue of
effective regulation of cognitive load under conditions of using digital learning tools
requires further scholarly investigation. In most contemporary educational
platforms, the complexity of learning tasks and the pace of content delivery remain
fixed or are only partially adapted to individual user needs, which may reduce the
effectiveness of the educational process.

This problem is particularly relevant in inclusive educational environments,
where learners may differ in their level of preparation, the pace of information
perception, and individual cognitive characteristics. Traditional teaching methods
and most existing digital resources are not always capable of ensuring an optimal
balance between the complexity of learning tasks and the cognitive capacities of
users. As a result, some learners may experience cognitive overload, while others,
conversely, do not receive a sufficient level of intellectual stimulation.

Particular attention should be paid to the issue of grouping children with
different levels of chess proficiency within the same class. Traditional approaches
involve dividing students by level, which complicates the organization of inclusive
learning. The development of adaptive methods remains relevant, as these methods
allow stronger students to play against weaker ones by providing handicaps, as well

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlilleH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



Bl © repacocGIcAL ACADEMY:
EI SCIENTIFIC NOTES

as the use of tasks of varying complexity from digital chess platforms such as
Gambitus, ChessMatec, Chess Adventure, Chess Universe, Lichess Learning, and
Chess.com. This approach enables the formation of unified groups in which all
students receive an intellectual challenge appropriate to their level of preparation.
At the same time, the integration of such approaches into curricula and the evaluation
of their effectiveness remain insufficiently studied.

In addition, contemporary research does not sufficiently address the use of
artificial intelligence systems and learning analytics for the formation of individual
educational trajectories in the process of learning intellectual games. The integration
of such technologies, however, may contribute to improving the effectiveness of the
educational process and to creating more flexible learning environments oriented
toward the needs of each user.

Therefore, an important scientific task is to investigate the potential of
adaptive intelligent platforms for regulating cognitive load in inclusive chess-based
educational environments. This will enable the integration of the potential of
intellectual games with contemporary digital technologies and contribute to
enhancing learning effectiveness. The present article is aimed at a comprehensive
analysis and the implementation of adaptive technologies across various educational
contexts.

Purpose of the article (problem statement). The aim of the study is to
provide a theoretical substantiation and analysis of methods for using adaptive
intelligent platforms to integrate learners with different levels of chess proficiency
into a single group and to optimize cognitive load.

The objectives of the study are as follows:

1. to analyze digital chess platforms (Gambitus, ChessMatec, Chess
Adventure, Chess Universe, Lichess Learning, Chess.com) in terms of their capacity

for personalizing learning tasks;
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2. to examine methods for applying handicaps and differentiated tasks of
varying complexity for learners with different levels of preparation;

3. to investigate combined instructional approaches based on the use of
adaptive tasks on digital platforms;

4. to develop a structural and functional framework for organizing
inclusive chess education through the use of handicaps and adaptive digital
platforms.

The implementation of these objectives will contribute to a deeper scientific
understanding of the use of adaptive digital technologies in the educational process
and to identifying prospects for their application in inclusive educational
environments.

Results of the study. Inclusive education in the contemporary educational
environment involves creating conditions for learning for all students, regardless of
their individual abilities and level of preparation. In the context of chess education,
this implies ensuring access to intellectual games and exercises for learners with
different levels of experience, while each student should receive an appropriate
stimulus for the development of logical thinking, concentration, and strategic
planning.

In the process of forming mixed chess groups, it is necessary to take into
account differences in the level of learners’ preparation. Practice demonstrates that
rigid differentiation by levels is not sufficiently effective, as participants with lower
levels of preparation may experience isolation, while more advanced learners do not
receive an adequate level of intellectual challenge. In this regard, one of the key
tasks in organizing inclusive chess education is to create an educational environment
in which learners with different levels of preparation can interact while receiving
differentiated tasks and appropriate opportunities for intellectual development.

The theoretical substantiation of the personalization of cognitive load in chess

education is based on the principles of adaptive learning, which involve selecting
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tasks in accordance with the individual capabilities of learners. The formation of
individual learning trajectories contributes to the development of cognitive abilities
and supports learning motivation. Adaptive platforms provide opportunities for
remotely adjusting task complexity in accordance with the pace of content
acquisition. Information systems for learning personalization enhance the
effectiveness of the educational process and contribute to the development of
individual competencies [3, p. 1791].

In contemporary chess education, digital platforms have become widely used,
enabling the adaptation of tasks in accordance with learners’ levels of preparation
and their individual needs. Such tools not only enhance the effectiveness of the
educational process but also facilitate the integration of learners with different levels
of chess skills into unified groups.

Among the most popular platforms are Gambitus, ChessMatec, Chess
Adventure, Chess Universe, Lichess Learning, and Chess.com. Each of these offers
various opportunities for the personalization of learning, including the adaptation of
task complexity, the use of instructional scenarios and training exercises, as well as
the integration of game-based elements to increase motivation.

A comparison of the main characteristics of digital chess platforms is
presented in Table 1.

Table 1

Comparative characteristics of digital chess platforms in terms of learning

personalization and the integration of learners with different levels of preparation

Platform Level of Interface Advantages Limitations
adaptivity
Gambitus Medium Intuitive Simplicity of tasks, possibility Limited range of
of handicaps activities
ChessMatec High Bright, child- Built-in trainers, adaptive Limited tournament
oriented exercises options
Chess Medium Interactive Diverse scenarios, narrative- Limited number of

Adventure based lessons advanced tasks
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Chess High Modern, user- Personalized tasks, Al-based Requires stable internet
Universe friendly recommendations connection
Lichess High Minimalist Extensive exercise base, error Fewer game-based
Learning analysis elements for children
Chess.com High Convenient, Interactive tasks, handicaps for Premium features are
adaptive stronger players partially paid

Source: developed by the author based on [1; 3; 6]

The analysis indicates that platforms with a high level of adaptivity, in
particular ChessMatec, Chess Universe, Lichess Learning, and Chess.com, are more
effective for personalizing the educational process and integrating learners with
different levels of preparation. They provide opportunities for the differentiation of
learning tasks, where more advanced learners engage with higher complexity tasks,
while others work with tasks that correspond to their cognitive capacities, which
contributes to balancing cognitive load within a shared group.

The limitations of most platforms include dependence on a stable internet
connection, the presence of partially paid functionality, and a limited range of
instructional scenarios for different age groups. At the same time, their advantages
are substantial, including support for adaptive learning, increased motivation
through gamification elements, as well as the possibility of systematic monitoring
of results and the formation of individual learning trajectories.

Overall, the review of digital chess platforms demonstrates their significant
potential for organizing inclusive learning. Platforms with well-developed adaptive
and gamification mechanisms enable the effective integration of learners with
different levels of preparation within a shared educational environment, promoting
the development of logical thinking, concentration, and strategic planning skills.

In organizing inclusive chess education, it is necessary to consider differences
in learners’ levels of preparation in order to ensure effective participation for each
individual. One effective approach is the use of handicaps during games between

more advanced and less advanced participants, which contributes to creating
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balanced conditions and maintaining motivation across different levels of
preparation. Handicaps may be implemented by providing additional pieces,
increasing thinking time, or introducing specific constraints for stronger players,
which ensures an optimal cognitive load and supports the development of strategic
thinking (Table 2).

Table 2

Methods for applying handicaps for learners with different levels of chess

proficiency
Learner Handicap in the Purpose Expected effect
level game
Low Additional pieces To stimulate Increased motivation,

participation development of strategic thinking

Intermediate =~ Additional time = To balance the pace of ~ Development of concentration,

per move the game move planning
Advanced Standard Challenge and skill Enhancement of analytical
conditions improvement abilities and strategic thinking

Source: developed by the author based on [4; 5; 6; 12]

Alongside handicap-based play, an important element is the selection and
design of tasks of varying complexity for learners grouped within a shared
environment. Adaptive digital chess platforms such as Gambitus, ChessMatec,
Chess Adventure, Chess Universe, Lichess Learning, and Chess.com provide
opportunities for the automatic selection of exercises in accordance with the
individual characteristics of learners. This makes it possible to organize combined
learning activities that integrate individual exercises, paired or group games, and
collective analysis of positions. Such an approach ensures the optimization of
cognitive load and creates conditions for the development of logical thinking,

concentration, and analytical abilities among participants (Table 2).
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Combined instructional methods with adaptive tasks on digital platforms

Type of
activity
Individual

work

Pair/group

work

Collective

analysis

Tool/platform

ChessMatec,

Lichess Learning

Chess.com, Chess

Universe

Gambitus, Chess

Adventure

Task adaptation Forms of work

Automatic task Individual exercises

selection based on

rating

Selection of tasks of = Pair games,

varying complexity tournaments

Discussion of move | Group discussion,

variations position analysis

Source: developed by the author based on [13-16]

Expected effect

Optimal cognitive load

Development of
communicative and
analytical skills
Enhanced strategic

thinking, critical analysis

In addition, to provide a clear representation of the organization of inclusive

chess education, it is advisable to use a schematic depiction of the interrelation

between instructional methods and learners’ levels of preparation. Figure 1

illustrates how individual, group, and collective components of learning interact,

forming a system that supports individualized learning trajectories and ensures a

level of cognitive load appropriate to the abilities of each learner.

Figure 1

Organization of Inclusive Chess Education Using Handicaps and Adaptive

Digital Platforms

Levels of applicants

P .

Weak

Medium

X

Strong

Teaching Methods

/v

\

https|

Individual exercises on
digital platforms (adaptive

tasks)

ut

Pair and group games
(with handicaps, level
balancing)

>

Group analysis and
discussion
(scenarios, analysis of
positions)
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3/

Expected results

—

Group analysis and . "
(Escuss}i/on Optimal cognitive load Logical thinking,
strategic planning,
(scenarios, analysis of analytical skills
positions)

Source: developed by the author

Thus, the combination of handicap-based play, differentiated tasks on digital
platforms, and collective analysis of positions enables the effective integration of
learners with different levels of chess proficiency within a single group, promoting
the development of logical thinking, strategic planning, and analytical skills.

Adaptive algorithms integrated into contemporary digital chess platforms
ensure the individualization of the learning process in accordance with the needs of
each learner. They analyze task performance results, decision-making speed, and the
effectiveness of strategic thinking, generating personalized recommendations. This
enables the selection of tasks with an optimal level of complexity, maintaining a
balance between skill development and the prevention of cognitive overload [2].

Adaptation mechanisms involve the formation of individual learning
trajectories that take into account the level of preparation, the pace of content
acquisition, and the cognitive characteristics of learners. Less prepared participants
work with basic tasks accompanied by explanations of strategies, while more
advanced learners engage with higher complexity tasks aimed at anticipating
opponents’ moves and developing analytical thinking. This ensures a combination
of individual and group forms of work and contributes to harmonious intellectual

development [6, p. 336].
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The integration of analytical tools and Al-based recommendations allows
instructors to conduct real-time monitoring of learners’ progress and to adjust the
educational process accordingly. This approach creates equal conditions for all
participants regardless of their initial level of preparation, increases learning
motivation, and supports the development of logical, strategic, and analytical
thinking. In addition, the use of Al technologies provides opportunities for
improving digital platforms and developing more flexible approaches to the
individualization of learning [8, p. 109].

The analysis of the implementation of the adaptive approach demonstrated
that integrating learners with different levels of preparation into a shared group
significantly enhances learning effectiveness. The use of digital platforms with
adaptive algorithms supports the development of logical thinking, concentration, and
strategic skills, as each participant works with tasks appropriate to their level.
Observations indicate that learners acquire material more rapidly, while less
prepared participants become more actively engaged in group activities without
experiencing frustration.

A comparison between the traditional approach, in which all learners perform
identical tasks, and the adaptive approach revealed a substantial advantage of the
latter in terms of learning outcomes. Adaptive platforms ensure the personalization
of cognitive load, which reduces the likelihood of fatigue and supports the consistent
development of strategic thinking. At the same time, more advanced learners receive
tasks of an appropriate level of complexity, enabling continuous improvement in
move planning and the anticipation of game progression [9, p. 509].

The implementation of the adaptive approach also confirmed the hypothesis
that personalized learning enhances the effectiveness of interaction among learners
within a group and increases overall academic performance. Observational data

show that learners who studied using adaptive platforms demonstrate higher
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achievement in logical and strategic tasks compared to those who followed a
traditional model.

The results of the study confirm the scientific validity of applying adaptive
methods in chess education. Adaptive algorithms and integrated artificial
intelligence systems enable the formation of individual learning trajectories, support
learner motivation, and ensure equal conditions for all participants regardless of their
initial level of preparation. This is particularly important in inclusive groups, where
joint learning among participants with different skill levels requires a flexible
approach.

In this regard, coaches and educators are recommended to use adaptive
platforms for lesson planning and progress monitoring, to combine individual and
group work, and to select tasks in accordance with learners’ levels of preparation.
Particular attention should be given to the integration of Al-based analytics, which
makes it possible to promptly adjust the educational process and enhance its
effectiveness.

At the same time, it should be noted that most contemporary platforms do not
yet provide comprehensive real-time analytics of learner behavior and require
further evaluation of their impact on long-term learning outcomes. In this context,
promising directions for future research include improving adaptation algorithms,
integrating more comprehensive analytics, and examining the impact of
personalization on the development of learners’ cognitive, analytical, and strategic
skills [12, p. 82].

Thus, the combination of adaptive technologies, artificial intelligence
systems, and differentiated instructional approaches creates a foundation for the
effective organization of inclusive chess education, ensuring personalization,
motivation, and equal opportunities for all learners.

Conclusions. The conducted study confirms that adaptive intelligent
platforms have significant potential for enhancing the effectiveness of learning in

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlilleH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



Bl © repacocGIcAL ACADEMY:
EI SCIENTIFIC NOTES

inclusive chess-based educational environments. They ensure the personalization of
cognitive load by regulating task complexity, the pace of content delivery, and the
volume of instructional information in accordance with the individual characteristics
of learners. The integration of artificial intelligence elements and analytical systems
enables the formation of individual learning trajectories, stimulates the development
of logical, strategic, and analytical thinking, and creates equal conditions for all
participants in the educational process.

The study also demonstrates that integrating learners with different levels of
preparation into a shared group through adaptive methods and digital platforms
promotes more effective interaction and active participation of all learners. The
application of handicaps, differentiated tasks, and combined instructional
approaches makes it possible to avoid cognitive overload among less prepared
participants while simultaneously providing an intellectual challenge for more
advanced learners, which increases learning motivation and supports the
development of cognitive skills within an inclusive group.

It has been determined that contemporary platforms require further
improvement in the area of comprehensive analytics and in the assessment of the
impact of adaptive algorithms on long-term learning outcomes.

Future research should focus on the integration of more flexible artificial
intelligence models, the expansion of personalization capabilities, and the
investigation of the effectiveness of adaptive methodologies in various educational
contexts. Overall, the results confirm the feasibility of applying adaptive intelligent
platforms to create an inclusive, motivating, and productive educational

environment.
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