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Limitations and problems:

« risk of technology dependence and loss of critical thinking skills;

« insufficient humanization: Al cannot completely replace a teacher;

« unequal access to technology in different regions;

« issues of privacy and security of user data.

Mobile learning applications using artificial intelligence technologies are radically changing
the approach to independent learning, making it more flexible, accessible and personalized [3].
Such applications allow learning at a convenient time, at a comfortable pace and taking into
account the individual characteristics of the user.

However, despite the obvious advantages, it is important to remember that Al is a tool, not
a full-fledged alternative to traditional education. The future lies in a harmonious combination
of technology and pedagogical principles, where Al will complement, not replace, the human
approach to learning [4].

Conclusion

Thus, the development of mobile learning platforms with Al is @otyjustia technological
advance, but also an important step towards more accessible, high-quélity,and personally-oriented
education.
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With the rapid development of digital technologies and the introduction of artificial intelligence
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(Al) in various spheres of activity, there is a significant transformation of the education system.
Modern challenges, such as the individualization of learning, the growth of information volumes,
the need to develop flexible skills, and increased student motivation, require new approaches
to the organization of the educational process [1]. One of the most promising directions is the
creation of adaptive educational platforms that can adjust to the peculiarities, interests and level
of training of each student [2].

Artificial intelligence provides unique opportunities for the implementation of personalized
learning: intelligent data analysis, automatic determination of knowledge level, formation of
individual trajectories, and adaptation of content in real time. However, in modern educational
practice, Al tools are used in a fragmented manner, often do not take into account the pedagogical
principles of adaptability, and do not have a flexible architecture for integration into different
learning environments [3]. In addition, there is a shortage of full-fledged models that would
combine Al algorithms and didactic principles of personalization.

The development of an adaptive platform model based on AI will allew*us to overcome these
limitations, providing deeper personalization of the educational processyinereasing its efficiency
and quality. This is especially relevant for higher education, wherg¢’itds hecessary to take into
account not only the level of students’ training, but also their professienal interests, individual
development trajectories, and teachers’ readiness to use digitdl téchnologies [4].

To implement the grant project funded by the Ministay ‘of*Education and Science of the
Republic of Kazakhstan titled IRN AR23487789 «Artifieial'Intelligence Technologies for the
Implementation of Adaptive Personalized Learningin Higher Education», the development
of an intelligent adaptive platform called «IntellectualTutor» for ICT and education faculty and
students is underway.

At the problem analysis stage, we cohducted surveys and an online questionnaire of 111
teachers and 657 students from six leadifigainiversities in the Republic of Kazakhstan to identify
their attitudes toward and requirements for a digital platform designed to support adaptive
personalized learning in higher.education. The results showed that the respondents (86.5% of
teachers and more than 60% of/st@idents) understand and positively assess the potential of Al
tools in education and the benefits of personalized learning. However, a majority of teachers
(more than 50%) face limitations in using Al applications in their teaching activities. Respondents
(79.1% of teacher§ and 43% of students) expressed a positive attitude toward the development of a
university-based ddaptive platform and confirmed its relevance.

At the design stage of the adaptive platform, its structure was developed based on the
preferences and suggestions of both teachers and students.

The foundation of adaptive learning lies in a personalized approach to each student, where
educational materials are offered in accordance with the learner’s individual abilities and needs
[5]. For the student, adaptation means receiving content tailored to their age, capabilities, and
level of knowledge [6].

Figure 1 shows the structural diagram of the adaptive platform «Intellectual Tutor», which is
planned for future implementation at E.A. Buketov Karaganda University.
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Fig 1: Structural diagram of the adaptive platform «IntelleétuabTutor»

The adaptation model performs adaptation of the student's learning process, starting from
knowledge diagnostics, selection of materials by difficulty leyelsfpfogress tracking, to monitoring
of results and making adjustments to the learning trajeetomy, This allows the system to personalize
learning as effectively as possible, improving its efficiency and convenience for each student.

The student model within the adaptive pldtform «Ihtellectual Tutor» is represented by the
«Student» subsystem and enables both persénalization of the learning process and management
of the individual educational trajectory. This model consists of four subsystems:

+ The Subsystem for Determining the'Student’s Initial Level is responsible for diagnosing
the student’s baseline knowledgenThe results obtained are used to generate an individual
learning path based on theappropriate level of complexity.

+ The Subsystem for AccesSto Educational Content by Level of Complexity provides access
to learning materials tailored to the student’s level of preparation. This subsystem includes
adaptive content seleetioralgorithms that ensure the delivery of tasks and materials aligned
with the leasnefis preparedness and current performance.

+ The Subsystem for Assessing Current Mastery by Topic and Complexity Level monitors and
analyzes the'stfdent’s learning progress, identifying gaps in understanding. It tracks which
topics have been successfully mastered and which require further review.

+ The Subsystem for Learning Outcome Statistics by Topic performs continuous assessment
of learning results. It includes mechanisms for collecting and analyzing statistical data on
completed topics and evaluating the dynamics of student progress.

The domain model is represented by a subsystem for generating educational content using an
artificial neural network. This neural network enables the generation of lecture notes categorized
by levels of complexity based on PDF-format materials uploaded by the instructor. It also generates
practical exercises and assessment tasks for evaluating students’ learning outcomes, organized by
topic and complexity level, as well as the degree of mastery of the educational material.

The teacher model («Instructor» subsystem) implements the key functions of the instructor
in designing the course curriculum, including: 1) defining the thematic structure of the course
and determining the sequence and logic of content delivery; 2) selecting appropriate educational
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content for the discipline; 3) establishing criteria for assessing learning outcomes. Additionally,
the instructor is provided with functionality for monitoring student performance and delivering
feedback, allowing for the tracking of students’ learning results, progress monitoring, and
the provision of personalized recommendations. The student performance analytics subsystem
processes personal data related to student academic performance.

The subsystems of the adaptive platform «Intellectual Tutor» developed at KBU will enable
academic personalization and allow for the adaptation of educational content in accordance with
task complexity for each student. The platform supports the generation of concise summaries in a
user-friendly format, as well as knowledge diagnostics by topic and the elimination of learning
gaps.

For instructors, the platform provides functionality to automatically generate assignments,
quizzes, and short summaries at varying levels of complexity based on the uploaded course
syllabus and PDF-based instructional materials (lectures, textbooks, etc.). It also supports the
evaluation of written assignments in the discipline and delivers analyticalinsights about student
performance.

The results of this research offer practical evidence for the relevaficesofwusing Al and adaptive
platforms to personalize learning in higher education. They also highlightKey issues and challenges
that need to be addressed in the development process of suchfadaptive systems.

Overall, the development of an adaptive educational platferm for university students will
enable academic personalization, allowing educational céntenitito be tailored to each student based
on task complexity. The platform will also facilitate the generation of concise summaries in a
convenient format, as well as topic-specific knowledgesdiagnostics and the elimination of learning
gaps.

For instructors, the platform will provide the ability to automatically generate assignments,
tests, and concise summaries at various comlplexity levels based on the uploaded course syllabus
and PDF-format instructional matetialsj(such as lectures and textbooks). Additionally, it will
support the assessment of written Work and offer analytical insights into student performance.

The creation of an intelligent a@aptive educational platform will contribute to enhancing the
digital competence of all participants in the educational process.

Funding Information.Ehis research is funded by the Committee of Science of the Ministry of
Science and Higher Edueation of the Republic of Kazakhstan (Grant No. AP23487789: «Artificial
Intelligence Techuiologies for the Implementation of Adaptive Personalized Learning in Higher
Education»).
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Basa kesimi3ze yIIaThIH KijieM Typasbl AJUIaIVH epTeTiciH ecTireHae Kuaira Oepiiin KeTyIi
emik koit. TinTi, Kasipri yakbfITa 6acra MalIMHKACHIHBIH OpPHBIHA KeJI'eH KOMIIBIoTepJep
MeH YsUIBbI TesteOHaap, INBIFABIKKA allHAIbIN eMipimisai TyOereiuti esreprin xibepai. Axam
CaHAChIHAH THIC HRPCeJePHiH 0api KoFaMra TepeH el eHill KoeMisre skapaTbuIbII sKaTsIp. OCh
TycTa blOpIpaiaTaMsI3ibIH «OHep-6i1iM Oap KypTTap» - IereH oJIeH JKOJIaphl ecKe TYCei.
ConbiMeH, AMITBIBIK aTbIc XKepiepaeH, Keami ammbin xxymranmia, KelngaM xabap aarbI3asl ger
KeJIETiH eJIeH >KOJIaphI eKi eMec OH ecere ecesIeHil TeXHOIOTMAHBIH IIaMajiaH ThIC IIapbIKTaFaH
TeKeTipeciHiH 3aMaHbI OaCTANBII KeTTi.

«Kuasnra Herismesin TycipiJireH KMHOJTAPBIMHBIH IIBIHABIKKA alTHAJIBIN 0apa >KaTKaHbIHA
KalipaH KaJaMbIH» nereH ekeH [Ixeitmc Kamepon. By oitbra on Buuin Teiitenien cyx0aTpinma
aliTkaH O6osaThIH. KMHO MHAYCTpMACHIHAA KaHAT jKalifaH KacaHIbl MHTEJIEKT Ko3 iiecriec
KbUIAM/IBIKIIEH TaMBbIIl Oapa KaTKaHBI co3Ci3 Foil. JKacaHIpl MHTEIUIEKT JereHiMi3 — aJaMHbIH
OJIBIH, iC-9peKeTiH KOMITbIOTepHe OelfHeNelTiH KOMITBIOTEPJIIK XKYite. JKOH MBIp3aHbIH HailbIMIa-
YBIHIIIA, )KACAH[BI MHTEJLIEKT eKi OarbITTa Ky3ere acambl. BipiHiici, afaMHBIH MHTEJUIEKTY I IbI
9peKeTiH KapacThIpca, OHBIH illliH/Ie ecerTep MeH TeopeMaapAbl eIy, 1.0.; eKiHIIici afaMHbIH
CAHAJIBI IC-OpPEKeTiH KapacThIpajbl.

CoHFBI FACBIPJIBIH KAPTHICHIHAH Oepi TYpJIi eJIiH FalbIMAAPHI alaMHbIH CAHACHI CUSKTHI
opTYpi QyHKUMATIAPABI OacKapa alaThIH KypJesli MeXaHM3M/[i KacaH bl )KOJIMEH jKacayra
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