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ARTIFICIAL INTELLIGENCE IN ADAPTIVE LEARNING:
EFFECTIVENESS AND PROSPECTS

Abstract

Modern artificial intelligence (Al) technologies are actively being integrated into the educational sector, facilitating the
advancement of adaptive learning. Al-based adaptive educational systems enable personalization of the learning process by
taking into account students' individual characteristics, their prior knowledge levels, and preferred learning styles. However,
the question regarding the effectiveness of these technologies remains unresolved and necessitates further investigation.

The purpose of this research is to evaluate the effectiveness of Al technologies in implementing adaptive learning,
identifying their advantages as well as potential limitations. To achieve this goal, theoretical analysis of scientific literature,
comparative analysis of traditional and Al-based learning methods, as well as empirical approaches, including surveys of
students and educators, analysis of educational data, and experimental studies employing intelligent educational platforms,
were utilized.

The research findings indicate that Al-based adaptive systems enhance student motivation, improve material
comprehension, and facilitate a personalized approach to learning. At the same time, certain limitations were identified,
including ethical concerns, the need for ongoing technical support, and dependency on the quality of input data.

The key findings of the study confirm that Al technologies possess significant potential within the educational process;
however, their effective implementation requires a comprehensive approach that encompasses methodological, technical, and
pedagogical support.

Keywords: artificial intelligence, adaptive learning, educational technologies, personalization of learning, Al
effectiveness.
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BEWIMJIEJITEH BLJIIM BEPYJIEI'T )KACAH/IbI UHTEJLJIEKT:
THUIMALITT MEH BOJIAITIATBI

Anoamna

Kasipri 3amanrs! xacaHmbl HHTEIUIEKT (Al) TexHOMOrHsUIapel OeiiMaeTeH OKBITYIBI XKaKCApTyFa BIKIAI eTETiH OLTiM
Oepy cektopbiHa OenceHml Typae eHrizimyne. Al Herizinperi OeifimuenreH OuriM Oepy >Kyifenepi OKyIIbUIAPIBIH JKEKe
€PEKILEIKTEPiH, OJNIapIIbIH aJIBIHFBI OLTIM JISHIeilIepiH jkoHe KajlaraH OKy MOHEpJIEpIH eCKepe OTBIPBII, OKY MpPOLECiH
Japaiayra MyMKIHIIK Oepeni. JlereHMeH, OyJ1 TeXHOIOTHsUIAPAbIH THIMALTITIHE KATHICTBI MOCEIE AJTi J¢ MICIIIMETSH JKOHE
KOCBIMIIIA 3ePTTEY/Ii KaXKeT eTe/i.

Byn 3epmmeyoiy maxcamer 0eiiiMaenTeH OKBITYbI eHri3yaeri Al TeXHOJOTHsUIapBIHBIH THIMIUTITIH Oaraiay, oJap/IbH
apPTHIKIIBUIBIKTADhl MEH BIKTHMaJ LIEKTEYJIEpiH aHbIKTay Oouibin Tabbutajpl. OCkl MakcaTKa J>KeTy YIIIH FbUIBIMA
oneOHeTTepAl TEOPHSUIBIK Taliay, JSCTYpii >koHe Al HeriziHmeri OKBITY OMICTEepiH CaJBICTBIpMAIbl Taljiay, COHIal-ak
SMITUPHUKAIBIK TACUIAEp, COHBIH IIIHAEC CTYyJCHTTEp MEH MYFAIIMICPICH cayarHaMaiap, OuTiM Oepy JepeKTepiH Taimay
YKOHE MHTEJUICKTYaIIbI OLTiM Oepy TuiaTdopMaapblH MaiaaaHaTeIH SKCIICPUMEHTTIK 3epTTeyep MaiIanaHbUIIbL.

3epmmey nomucenepi Al Herizizmeri OeHiMzermy KyWelepiHiH OKYIIBUIAPABIH MOTHBAIWSACHH apTTHIPATHIHBIH,
MaTepHaIbl TYCIHY/I KaKCapTATHIHBIH JKOHE OKyFa JKeKe KO3KapacThl JKeHUTIeTeTiHiH kepceteni. CoHbIMeH Oipre Oerrini
Oip I1IeKTeyJep aHBIKTAI/Ibl, OHBIH IIIHAE JTHUKAJBIK MAaceselep, TYPaKThl TEXHHKAIBIK KOJJay KKETTLIr jKoHE Kipic
JIEpEKTEPiHiH canachlHa TOYEIIUTIK.

3eprreyain Herisri HoTmkenepi Al TexHOMOTHAMapsIHBIH OiumiM Oepy yrepiciHme MaHBI3ABI dJIeyeTKe He EKEHiH
pacTaiipl; IeTeHMEH, OJapibl THIMIII JKY3eTe achIpy OMICTEMENIK, TEXHUKAIBIK KOHE IeIarOTHKAIBIK KaMTaMachl3 €Tyl
KAMTHTBIH KEIIEH/I] TOCUIIl KAKET €TEl.

Tyiiin ce3nep: ’kacaHIBl HMHTEIUIEKT, OeHimMmi OKpITy, OiTiM Oepy TEXHONOTHSIAphl, OKBITYIBl JKeKeleHIipy, Al
THIMJIUTIT.
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UCKYCCTBEHHBIH UHTEJLJIEKT B ATJAIITUBHOM OBYYEHUU:
IPPEKTUBHOCTDb U HEPCIIEKTUBbBI

Abstract

CoBpeMeHHBIE TEXHOJOTHUHM WCKyccTBeHHOro wuHTewiekTa (VM) akTWMBHO HMHTErpHpYyrOTCsS B cdepy 0oOpazoBaHHS,
CIOCOOCTBYSI Pa3BUTHIO aJIANITUBHOIO OOyYeHHWs.. AJanTHBHBIE 0Opa3oBarelbHbIE CHUCTeMbl Ha ocHoBe VI mo3Bossitor
MIEPCOHAIM3UPOBATh IPOLECC OOYUYEHHs, YYMTHIBAs WHIMBUIyaJbHbIE OCOOCHHOCTH YYAIMXCs, MX IpPEIIIEeCTBYIOIHN
YPOBEHb 3HaHUW W NpeIIoYuTaeMble CTHIM oOydeHus. OnHako Bompoc 00 3((EeKTHBHOCTH 3THX TEXHOJOTHH OCTAeTCs
OTKPBITHIM U TPEOYET JNaJIbHENILEr0 U3y YEHHSI.

Llenv 0annozo uccnedosanus — oueHUTh 3 dexTuBHOCTL TexHodornit UM npu peanuzaunu aganTHBHOTO 00y4YeHUs,
BBISIBUTh WX ITPEHMYIIECTBA W IMOTEHIMAJIbHBIE OrpaHW4eHus. [ JocTYkeHMs 3TOW wenu OBLIM HMCIIOJIh30BaHbI
TEOPETUYECKUI aHAJIN3 HAYYHOU JIUTEPaTyphl, CPABHUTENbHBII aHAJIN3 TPAAULMOHHBIX U OCHOBaHHBIX Ha UM meTonoB
o0y4eHUs, a TaKkKe OMIHMPHYECKHE IIOAXOABI, BKJIOYAs ONPOCHl ydYalluXcs W TpenojaBaTelei, aHaIu3
00pa3oBaTeNbHBIX JAHHBIX M OKCIICPUMEHTAJbHBIE HCCIEIOBAaHMA C HCIIONb30BAHWEM HHTEIUICKTYyalbHBIX
00pa30BaTEeNBHBIX TIATHOPM.

Pezynomamui uccnedosanusi CBUACTEIBCTBYIOT O TOM, YTO aJalTHBHBIE CUCTEMBI Ha 0CHOBE M1 MOBBIIIAIOT MOTHBAIIHIO
y4amuxcs, yIydIIaloT YCBOGHHE MaTepHajla M CIOCOOCTBYIOT NMEPCOHATM3MPOBAHHOMY MOIXOAy K oOydeHmo. B To ke
BpeEMs OBLIA BBISBJIEHBI OINPECACIICHHBIC OIpaHUYCHMA, BKIIHOYasd OTHYCCKHC BOIIPOCHI, HeO6XO[[I/IMOCTb MMOCTOSIHHOM
TEXHHUECKOM MOAACPKKHN M 3aBUCMMOCTb OT KadeCTBa BXOJHBIX JTaHHBIX. OCHOBHEIE PE3yJIbTaTbl HCCICAOBAHUA
TIOATBEPKAAIOT, YTO TEXHOJIOTMHN NCKYCCTBEHHOI'O MHTCIJICKTA O6J'IajlaIOT SHAYUTCIIbHBIM IIOTCHIIMAJIOM B 06pa30BaTeJ'H)HOM
mporecce, 0HaKo il uX 3(GGEKTHBHOIO BHEIPCHUSI HEOOXOAWM KOMILICKCHBIH MOXOJ, BKIFOYAOIIMN METOAUYECKYIO,
TEXHUYECKYIO U TI€IarOTUYECKYIO OJIEPKKY.

KnroueBble cJI0Ba: MCKYCCTBEHHBIM WHTEIUIEKT, aJallTHBHOE OOydeHHe, 0Opa3oBaTeNbHBIC TEXHOJIOTWH, IEPCOHA-
ym3anus 00ydeHust, 3p(HeKTHBHOCTh HCKYCCTBEHHOTO HHTEIUICKTA.

Introduction. Al-driven adaptive learning facilitates the personalization of the educational process
by dynamically adjusting the complexity of instructional materials and the pace of learning to align with
students’ individual needs and learning profiles. This approach contributes to increased student
motivation, improved knowledge retention, and more efficient utilization of educational resources. The
integration of Al into educational processes enhances the flexibility of learning by dynamically
modifying the content and format of instruction in response to learners’ individual needs.

The key factors for the effectiveness of Al-based learning are the quality of input data, the accuracy
of personalization algorithms, the level of digital literacy among teachers and students, and the
integration of Al with existing educational platforms. However, artificial intelligence technologies in
education raise concerns about data privacy, digital security, and potential algorithmic bias in shaping
learning pathways.

Basic provisions. Modern education in Kazakhstan is undergoing a period of rapid transformation
driven by digitalization, globalization, and the reform of the educational system. One of the key
challenges is the need for a personalized approach to learning, as traditional methods often fail to
account for students’ individual characteristics, their level of preparedness, cognitive styles, and learning
pace. In this context, there is a growing need for technologies that enable the adaptation of the learning
process to the individual needs of each student.

In Kazakhstan, initiatives aimed at the digitalization of education are actively being
implemented, including through government programs and projects focused on integrating artificial
intelligence technologies into the educational process. The Ministry of Science and Higher
Education of the Republic of Kazakhstan supports the development and implementation of digital
solutions, including adaptive educational platforms that take into account the individual needs of
learners. However, despite these initiatives, there remains a need for systematic analysis of the
effectiveness of these technologies, their impact on academic performance, and the development of
students’ competencies.
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In this study, we also consider it appropriate to highlight the successful application of adaptive Al
systems in Kazakhstan. In Kazakhstan, adaptive learning systems based on artificial intelligence are
being actively implemented and have already proven their effectiveness in practice. Among the most
well-known and widely used educational platforms are Platonus, BilimLand, Kundelik.kz, and Daryn
Online.

The Platonus system was one of the first digital platforms to be implemented in educational
institutions in Kazakhstan. Platonus offers comprehensive solutions for the automation of the
educational process and actively integrates elements of artificial intelligence to personalize students’
learning experiences. Utilizing Al algorithms, Platonus performs adaptive monitoring of student
performance by automatically generating individualized learning tasks, which adjust in difficulty based
on students’ current achievements and identified knowledge gaps. The system analyzes academic
progress in real time, enabling instructors to promptly receive insights into students’ learning
challenges. This enhances the overall efficiency of the educational process by saving instructors’ time
and increasing student motivation, as the assigned tasks align with their current knowledge and skill
levels.

BilimLand is one of the largest and most successful Kazakhstani projects in the field of online
education. The platform offers thousands of interactive lessons and multimedia materials covering the
entire school curriculum. A key feature of BilimLand is the use of artificial intelligence to construct
individualized learning pathways for students. The platform automatically adapts content to each
student’s knowledge level by analyzing the results of completed assignments and tests. This allows
learners to progress at an optimal pace and focus on areas that require additional attention. Leveraging
Al, the platform also provides personalized recommendations for studying topics where the greatest
difficulties have been identified, helping students to efficiently and effectively address gaps in their
knowledge.

Kundelik.kz is an electronic platform that has become an integral part of the daily educational
environment in Kazakhstani schools. The system automates documentation processes and facilitates
communication among teachers, students, and parents, while also incorporating adaptive learning
capabilities. Artificial intelligence in Kundelik.kz is used to analyze student performance and provide
recommendations to teachers and parents for improving academic outcomes. For instance, the system
can identify subjects and topics where a student is experiencing the greatest difficulties and
automatically suggest additional assignments and resources to address these challenges. This
significantly simplifies teachers’ workload, allowing them to dedicate more time to individualized
interaction with students.

The Daryn Online educational platform, which focuses on preparing students for final examinations
and academic competitions, deserves particular attention. This platform effectively leverages artificial
intelligence technologies to create individualized learning programs tailored to each student’s needs.
The system analyzes students’ responses in real time, identifies errors, and automatically generates
additional exercises to reinforce understanding and facilitate deeper mastery of complex material. Daryn
Online also offers automated proctoring and learning process monitoring features, enhancing the
efficiency of exam preparation and ensuring the objectivity of knowledge assessment.

Thus, the platforms described above demonstrate the high practical effectiveness of applying
adaptive Al systems in Kazakhstan. They not only enhance the quality of the educational process but
also make it more personalized and interactive. However, for the successful scaling of such
technologies, it is essential to ensure continuous support for the technical infrastructure and to improve
the digital literacy of both teachers and students.

These factors will serve as key foundations for the sustainable development of adaptive education in
Kazakhstan. In recent years, artificial intelligence (Al) technologies have been increasingly applied in
the field of education, offering new opportunities for adaptive learning. Al-based adaptive educational
systems are capable of analyzing student data in real time, providing personalized learning materials,
and adjusting the difficulty of tasks based on the learner’s performance [1, p. 28]. However, despite
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significant progress in the development of such systems, questions remain regarding their effectiveness,
pedagogical applicability, and impact on educational outcomes.

The relevance of this study is determined by the need to assess the actual effectiveness of adaptive
learning supported by artificial intelligence. ~ While contemporary research has begun to explore the
advantages of such systems, there is still a lack of empirical data to evaluate their impact across various
educational contexts. Moreover, a comprehensive analysis of the ethical, pedagogical, and technological
aspects of Al integration into the educational process is required.

The aim of this research is to determine the effectiveness of Al technologies in adaptive learning, to
identify key factors influencing their success, and to analyze potential risks and limitations.

The significance of the study lies in its potential contribution to the development of pedagogical
approaches and technologies aimed at personalized learning. The findings may be valuable for
educational platform developers, educators, academic administrators, and researchers in the field of
digital education. The implementation of Al-powered adaptive educational systems may enhance
student motivation, improve academic performance, and foster the creation of a more inclusive learning
environment that meets the demands of modern education.

Materials and Methods. The aim of this study is to identify the pedagogical conditions necessary
for the formation and development of innovative thinking among university students. The
implementation of innovative educational technologies requires an analysis of the factors influencing
the development of students' critical and creative thinking, as well as an assessment of the effectiveness
of various teaching methods.

To achieve this goal, methods of theoretical analysis of scientific literature were employed, along
with empirical data processing, which included student surveys.

The primary research method was a questionnaire survey, using a specially designed instrument
titled "Innovative Thinking in Professional Activity”, developed by the authors. The questionnaire
included items aimed at assessing students’ awareness of the concept of innovative thinking, their
understanding of its significance, key components, and strategies for its development.

The survey contained both closed-ended questions with multiple-choice options and open-ended
questions that allowed respondents to elaborate on their thoughts. A total of 55 third- and fourth-year
students from various academic disciplines participated in the study.

Data Processing. Based on the collected data, mathematical processing was conducted, including
quantitative analysis to identify key trends and qualitative analysis to interpret students’ opinions.

Results and Discussion. The survey data indicate that adaptive technologies based on artificial
intelligence have a significant impact on the educational process. The majority of students
(approximately 80%) reported that the use of Al systems enhances their understanding of the material
and increases their motivation to learn. Around 75% of instructors also expressed a positive attitude
toward the implementation of Al, noting that adaptive platforms help address students’ individual needs
by providing personalized recommendations for learning content and adjusting the difficulty of
assignments according to each learner’s knowledge level.

The study results also show that students using adaptive educational technologies demonstrate better
academic performance. Approximately 70% of respondents noted that Al systems help them manage
their study time more efficiently, while 65% reported that adaptive learning reduces stress associated
with exam preparation. Additionally, 78% of students indicated that the use of Al increases their
confidence in their own knowledge and promotes independent exploration of new topics.

Despite the positive results, certain limitations were identified. Specifically, 60% of instructors noted
that the insufficient level of digital literacy among both teachers and students hinders the effective
integration of Al into the educational process. Additionally, 55% of respondents expressed concerns
regarding data privacy and the potential for algorithmic bias. Nevertheless, 80% of study participants
agreed that Al-based adaptive technologies hold significant potential for improving the quality of
education in Kazakhstan.

The study identified the main advantages of Al-based adaptive learning as follows:
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« Enhanced personalization of the learning process (82%).

« Accelerated comprehension of complex topics (78%).

« Increased student engagement (76%).

« Automated feedback that helps correct mistakes in real time (70%).

However, despite these clear benefits, several limitations and challenges were also revealed:

« The need for technical support and infrastructure modernization (68%)

« Insufficient digital literacy among educators (60%)

« Concerns over data privacy and the protection of personal information (55%)

« The potential for algorithmic bias in Al systems (50%)

A comparative analysis with the findings of existing studies indicates that the identified trends align
with global developments in the field of digital education. The implementation of Al-based adaptive
educational platforms enhances learning efficiency; however, their successful integration requires a
comprehensive approach. The analysis of literature and survey data confirms that Al-driven adaptive
learning contributes not only to increased student motivation but also to improved academic
achievement. Research demonstrates that such systems enable the personalization of the educational
process, offering flexibility and an individualized approach to learning.

However, the implementation of Al in education requires overcoming a number of challenges,
including issues related to teachers’ digital literacy, the readiness of educational institutions to adopt
new technologies, and potential ethical concerns associated with the use of Al algorithms. It is essential
to consider the national characteristics of Kazakhstan's educational system to ensure that adaptive
technologies are seamlessly integrated into existing curricula. Therefore, further research is needed to
develop methodological guidelines and assess the long-term effects of Al usage in education.

Particular attention should be given to the pedagogical role of instructors in the context of Al-
supported learning. Despite the automation of many processes, maintaining human interaction
remains a key factor in successful education. Additionally, national educational contexts must be
taken into account to facilitate the effective integration of adaptive technologies into the learning
environment.

Overall, the findings of this study confirm that artificial intelligence is becoming a vital tool in
adaptive learning, contributing to the personalization of the educational process and improving students’
academic performance. However, its effective implementation requires substantial organizational and
methodological changes. One of the key aspects is teacher training, as their level of digital literacy
directly affects the success of Al integration into the teaching process. It is important not only to train
educators in the use of digital tools but also to develop their competencies in the field of personalized
learning.

In addition, the modernization of the digital infrastructure of educational institutions is of critical
importance. Insufficient technological resources, low internet connectivity, and outdated software can
significantly hinder the implementation of adaptive educational platforms. The development of a robust
digital environment that supports the effective use of Al is a key factor in the successful deployment of
these technologies.

Equally pressing is the need to develop ethical standards for the use of Al in education.
Personalizing the learning process through Al algorithms requires the protection of students’ personal
data and the transparency of the algorithms that generate learning recommendations. Therefore, future
research should focus on establishing a comprehensive approach that ensures both the ethical integrity
and effectiveness of integrating artificial intelligence into Kazakhstan’s educational system.

« Survey data indicate that 75% of students report increased motivation when using Al. More than
half of the respondents noted that adaptive technologies make learning more engaging, allowing for
deeper immersion in the subject matter. Additionally, 68% of students stated that the use of Al helps
them better organize their study time, while 62% believe that adaptive technologies reduce stress levels
before exams.

Instructors also view the application of Al in education positively. Seventy percent of educators
indicated that adaptive platforms allow for more accurate monitoring of students' academic
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performance and enable personalized adjustments to the learning process. However, 55% of
teachers emphasized the need for additional training and professional development to effectively
use new digital tools.

Overall, 80% of study participants agreed that the use of artificial intelligence contributes to the
development of students' autonomy and fosters deeper engagement in the educational process.

« Analysis of test results confirms that students who learned through Al-supported platforms
demonstrated, on average, 15% higher performance compared to those taught using traditional methods.
Additional data show that 65% of students reported a significant improvement in understanding
complex topics, while 72% expressed increased confidence in their knowledge. Educators also noted
that the use of Al helps optimize the educational process by reducing the workload on teaching staff
through automated feedback and personalized learning plans. These findings highlight the importance of
further research in the field of adaptive learning, particularly in integrating artificial intelligence
technologies into the curricula of higher education institutions in Kazakhstan.

« Graphs and data tables (to be included).

For the successful and effective implementation of adaptive educational platforms based on artificial
intelligence technologies in Kazakhstan’s education system, it is essential to follow a methodologically
sound, step-by-step approach. Presented below is a phased model outlining the key stages and

recommendations for carrying out this process within educational institutions.

Stage 1. Assessing the Readiness of the Educational Institution for Al Platform Implementation

The initial step involves a comprehensive evaluation of the institution’s readiness to adopt Al
technologies. At this stage, it is recommended to:

« Conduct an audit of existing technical resources, including internet speed, availability of computer
and multimedia equipment, and the quality of software infrastructure.

e Assess the digital competencies of both instructors and students through surveys and
questionnaires.

e Perform a SWOT analysis to identify the institution’s strengths and weaknesses, as well as the
opportunities and risks associated with the implementation of Al technologies.

Stage 2. Selection of an Adaptive Platform

Choosing an appropriate adaptive platform is a crucial element in the successful integration of Al
into the learning process. At this stage, the following steps are recommended:

« Define clear selection criteria for the platform (e.g., user-friendly interface, personalization
capabilities, technical support, compatibility with existing infrastructure, and alignment with
Kazakhstani educational standards).

« Form a working group consisting of IT specialists, instructors, and administrative staff responsible
for evaluating and testing the platform.

e Review successful Kazakhstani case studies of adaptive platform implementation, such as
BilimLand, Kundelik.kz, and Platonus, assessing their experiences, benefits, and limitations.

Stage 3. Enhancing Digital Literacy of Instructors and Students

The level of digital literacy among instructors and students is critically important for the success of
adaptive learning. Therefore, the following measures should be taken:

« Organize a series of training workshops and seminars for instructors to enhance their digital
competencies and skills in using Al-powered platforms.

e Develop methodological guides and instructional materials that clearly explain the features of
adaptive systems, guidelines for their use, and methods for assessing learning outcomes.

« Conduct orientation sessions for students to introduce the functionalities of adaptive platforms,
highlighting their benefits and usage protocols.

Stage 4. Pilot Implementation and Testing of the Adaptive Platform

At this stage, the platform is introduced in a test mode for a limited group of users to identify
potential issues and address them promptly. The following actions are recommended:

« Select an experimental group of students and instructors to pilot the platform.
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« Organize regular monitoring and collect feedback from participants involved in the pilot project.

« Prepare a report summarizing the outcomes of the pilot phase, including identified benefits,
challenges encountered, and recommended solutions.

Stage 5. Full-Scale Implementation

Following the successful completion of the pilot phase, the platform can be rolled out across the
entire educational institution. The following steps are recommended:

« Develop a detailed integration schedule for the adaptive platforms across the institution, specifying
responsible personnel and key deadlines.

« Establish a system for ongoing technical support and user consultation.

« Continuously monitor and evaluate the quality of the educational process, utilizing analytics
provided by the Al platform to identify issues and make timely, data-driven decisions.

Stage 6. Evaluation of Effectiveness and Adjustment of the Implementation Process

Regular evaluation of effectiveness is an essential part of the implementation methodology. The
following actions are recommended:

e Conduct interim and final surveys among students and instructors to assess satisfaction and
motivation levels.

« Use the platform’s built-in analytics tools to evaluate changes in students’ academic performance.

« Hold regular discussions with instructors and technical staff to address emerging challenges and
promptly adjust educational strategies and platform settings as needed.

Stage 7. Development and Adherence to Ethical Standards for Data Usage

Particular attention should be given to data privacy and protection issues. The following steps are
essential:

« Formulate clear ethical guidelines and regulations for the processing of personal data, ensuring
transparency and security.

« Train instructors and technical staff on the standards and protocols for handling personal data.

« Implement a privacy policy and regularly inform students about how their data is collected,
processed, and used.

The implementation of the proposed methodological recommendations will enable educational
institutions in Kazakhstan to effectively and smoothly integrate artificial intelligence technologies into
the learning process. It is important to recognize that the success of adaptive platform implementation
largely depends on a systematic approach, the active involvement of all stakeholders in the educational
process, and the timely resolution of emerging issues.

For the successful integration of Al-based adaptive educational platforms into Kazakhstani
institutions, a systematic and comprehensive approach is essential. A critical condition for effective
implementation is the preliminary assessment of the readiness of both instructors and students. In this
regard, we have developed practical tools—such as questionnaires, checklists, and guidelines—that
facilitate an objective evaluation of digital literacy levels and support a seamless transition to the new
learning format.

Questionnaire for Assessing Instructors’ Readiness to Use Adaptive Al Platforms

Purpose: To determine the level of digital literacy and readiness of instructors for the integration of
adaptive Al-based platforms.

We kindly ask you to respond honestly and objectively. Your answers will help ensure the effective
implementation of adaptive learning technologies.

Instructor’s Full Name:

Specialization/Department:
Years of Teaching Experience:

Please rate the following statements on a scale from 1 to 5 (1 — Strongly Disagree, 5 — Strongly

Agree):
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|Question |
|I am proficient in basic computer skills. |DDDDD
|I feel confident using digital tools in the teaching process. |DDDDD
|I am familiar with platforms such as BilimLand, Kundelik.kz, and Platonus. |DDDDD
|I have experience using platforms that incorporate artificial intelligence technologies. |DDDDD
|I understand how adaptive platforms work and can explain this to students. |DDDDD
|EHI am willing to learn how to use new digital tools and platforms. |DDDDD
|I consider the integration of adaptive Al platforms into the educational process important. |DDDDD
|I am confident that using Al platforms will enhance students’ learning outcomes. |DD DDD
Ii”' have no concerns regarding data privacy when using Al platforms. |DDDDD

| I am ready to engage in continuous professional development in the use of digital educational technologies. |DDDDD

Questionnaire for Assessing Students’ Readiness to Use Adaptive Al Platforms

Purpose: To determine the level of digital literacy and readiness of students for learning with
adaptive Al-based platforms.

Full Name (optional):

Faculty / Year of Study:

Please rate the following statements on a scale from 1 to 5 (1 — Strongly Disagree, 5 — Strongly
Agree)

[ J[Question NN
D|I have reliable access to a computer and high-speed internet at home or in the dormitory. |DDDDD
D|I am proficient in using various digital educational platforms (BilimLand, Kundelik kz, Platonus). |DDDDD
D|I am willing to learn using new platforms that incorporate artificial intelligence. |DDDDD
D|I learn how to use new digital tools and programs with ease. |DDDDD
D|Using Al-based platforms seems interesting and useful to me. |DDDDD
D|I believe adaptive platforms can improve my academic performance and motivation to learn. |DDDDD
D|I feel comfortable working independently with educational platforms. |DDDDD
D|I have no concerns about the privacy of my data when working with Al platforms. |DDDDD

Checklist for Instructors: Preparing for the Implementation of Al-Based Platforms

Purpose: To assess the readiness of the educational institution and instructors for the implementation
of adaptive Al-powered educational platforms.

Please verify whether the following actions have been completed prior to implementation:

— Assessment of technical resources has been conducted (availability of computers, stable internet
connection).

— An audit of digital literacy levels among instructors and students has been carried out.

— Training sessions and webinars for instructors have been organized.

— Introductory sessions for students on the use of adaptive platforms have been held.

— A user guide for working with the platform (for both instructors and students) has been
developed.

— Individuals responsible for the technical support of the platform implementation have been
appointed.

— A plan for monitoring and collecting feedback after the launch has been prepared.

— Guidelines for the use of personal data within the institution have been formulated and published.

Instructor Guide for Using an Adaptive Al-Based Platform (Template)
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Stage 1: Login

— Open the platform’s website and enter your username and password.

— Check whether your course appears in your personal dashboard.

Stage 2: Course Setup

— Upload learning materials (presentations, videos, tests).

— Configure adaptive learning settings (difficulty levels, sequencing of content).

Stage 3: Monitoring Student Progress

— Regularly review analytics on student performance.

— Pay attention to individualized adjustments recommended by the platform.

Stage 4: Feedback

— Frequently request feedback from students on their experience with the platform.

— Discuss identified challenges and potential solutions with colleagues.

The use of these practical tools will enable educational institutions in Kazakhstan to approach the
integration and effective use of adaptive Al-based platforms in a systematic and high-quality manner.

Prospects for Further Research

The prospects for research on the application of adaptive educational platforms based on artificial
intelligence in Kazakhstan encompass several important and timely directions. These areas of study aim
to deepen the understanding of the long-term effects of such technologies and their impact on various
aspects of student development.

One of the most critical directions for future research is the investigation of the long-term educational
outcomes of adaptive learning supported by artificial intelligence. It is essential to analyze how students'
academic performance evolves over several years of using adaptive platforms. This involves
conducting longitudinal studies to assess the sustainability of acquired knowledge and skills, as well as
to compare the effectiveness of traditional and Al-driven learning approaches over time.

Another significant area of research is the study of AI’s impact on students’ cognitive and metaco-
gnitive skills. This includes exploring how adaptive platforms contribute to the development of critical
and creative thinking, information analysis, and independent problem-solving abilities. In particular, it
is important to determine how Al technologies support the development of self-organization, academic
planning, and a conscious approach to learning. Such research may involve psychological assessments,
surveys, and neuropsychological methods to evaluate changes in cognitive functioning.

Equally important is the investigation of the ethical and psychological dimensions of Al
implementation in education. An important issue in this context is the study of how students and
teachers psychologically perceive Al tools, their level of trust, and the potential barriers they face when
interacting with artificial intelligence. Research is also needed to develop ethical standards for the use of
data and algorithms in educational Al systems, to prevent digital discrimination, and to ensure the
privacy of personal information.

Particular attention should be given to analyzing the impact of adaptive learning on students’
motivation and emotional well-being. It is important to understand how the use of adaptive
platforms influences students’ attitudes toward learning, and whether it reduces or, conversely,
increases levels of stress and anxiety. Research involving methods for analyzing students’
emotional states (such as emotion recognition technologies, biometric indicators, etc.) may also
hold great promise.

Finally, research in the field of teaching methodology using adaptive platforms is considered
promising. It is important to explore which pedagogical approaches are most effective when using Al
tools and how the role of the teacher evolves in the new digital environment. This will require the
development and testing of new methodological guidelines and educational models aimed at achieving
an optimal balance between human and technological factors in the learning process.

Thus, the outlined directions for future research will help not only to more effectively integrate
artificial intelligence into Kazakhstan’s educational environment but also to fully unlock its potential for
improving the quality and accessibility of education.
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Conclusion. Thus, the results of the conducted study confirmed the high significance of using
artificial intelligence (Al) technologies in adaptive learning for educational institutions in Kazakhstan.
The analysis of theoretical and empirical data showed that the implementation of Al-based adaptive
platforms contributes to the individualization of the learning process, significantly increases student
engagement and motivation, and also improves their academic performance.

An important contribution of this study was the examination of the practical experience in using
adaptive educational platforms such as Platonus, BilimLand, Kundelik.kz, and Daryn Online, which
have already proven their effectiveness in Kazakhstan’s educational environment. The presented
analysis confirmed that these platforms effectively address the tasks of personalized learning, prompt
diagnosis of knowledge gaps, and the development of individual learning paths, significantly enhancing
the quality of the educational process.

However, the study identified certain limitations and challenges associated with the implementation
of Al in Kazakhstan’s educational system. Among the main challenges are the insufficient level of
digital literacy among teachers and students, the need to modernize technical infrastructure, as well as
issues related to data privacy and potential algorithmic bias. To overcome these barriers, we proposed
specific methodological recommendations, including a step-by-step model for integrating adaptive
platforms, tools for assessing the readiness of educational institutions and teachers, as well as guidelines
and checklists to facilitate the practical implementation of this process.

Special attention in the study was given to the prospects for further exploration of the impact of
adaptive Al technologies on the educational process. Among the priority areas for future research are
the long-term effects of adaptive learning on students’ academic performance and cognitive
development, the exploration of emotional and motivational aspects of Al use, as well as an in-depth
investigation of the pedagogical and ethical dimensions of applying artificial intelligence in education.

Thus, the implementation of adaptive educational platforms based on artificial intelligence is a
promising direction for the development of Kazakhstan’s education system, contributing to the creation
of a modern, personalized, and inclusive learning environment. However, the success of this process
largely depends on a comprehensive approach that includes pedagogical, methodological, technical, and
regulatory support, as well as active collaboration among all participants in the educational process.
Further research in this field will enable the development of evidence-based recommendations and a
strategy for the effective use of artificial intelligence technologies in the education system of
Kazakhstan.
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Y46aii amvinoaeer Kazax ynmmuix nedazozuxanvix ynusepcumem, Anmamel K., Kazaxcman

KA3IPI'I 3AMAHFBI JPAMAHBIH CTYAEHTTEP/IH A3AMATTBIK
"KOHE MOJEHU BIPETEWIITTH KAJIBITITACTBIPY JAFBI
MEJATOTUKAJIBIK DJIEYETI

Anoamna

Maxanana KazakcranHbIH Ka3ipri 3amanfbl apaMaTyprusichl JKOO-HBIH OKBITY 9JlicTeMENepiH KaHaAPTY bl TAJIal eTETIH
(UITONIOTHSIIBIK JKOHE TIeIarOTMKAJIBIK TajlayAblH KypZesli HbICaHbl PETiHAe KapacThIpbUIaAbl. 3epTTeyiH ©3EKTiIIr jkaHa
TIbECaHbIH aHPJIBIK THOPUATLIITIHE, OHBIH LIU(PIIBIK XKHE OPBIHAAYIIBUIBIK OPTaFa eHyiHe, SJIeyMeTTiK-ChIHA MacesIeNep /i
KYIICIOIHE JKOHE KOpPKeM TUIIIH EKITUINl CcHIaThlHa OaiitaHpICTHL JKYMBICTBIH MaKCcaThl — CTYICHTTEpHIH 3aMaHayH
JipaMajIblK MOTIHZI WTepy Ke3iHJe TYBIHIANTBIH KHUBIHIBIKTApbIHBIH CeOCTepiH aHBIKTAay >XoHE OHBI Oonamak opeOuer
MyFalliMZIepiH JlasipIiay JKyHleciHae TYCIHAIpy MOJENiH acay. 3epTTey/e IpaMaaH KeHiHTl TeaTpAblH, HappaToIOTUsHBIH,
MOJICHH aHTPOTIOJIOTHSHBIH YKSHE JIMHIBOMOJICHHETTAHYIbIH TEOPHSUIIBIK TICUIIEP] >KMHAKTAIBII, Ka3aKCTAHIBIK Ibecajiap
«©KaHa JpaMaHbIH» QJIEMJIK YpAicTepiMeH caybICThIpbuLbl. Keltinkepin OeliHeciH e3repTyre, KaKThIFBICTHI JUCKYpC IEH
JKaJlbl calachIHA AyBICTHIPYFa, peMapKa MEH CaXHAIIBIK KOPHEKUTIKTIH poJliH KYIIEHTyre epekiie Ha3ap ayaapbuiaasl. CiokeT
MIeH KeHinkepre OarbITTalFaH JIOCTYPIi Tangay ChI30anapsl ic-opekeT (hparMEeHTTENTeH KOHE MArbIHACHI O3, KUMBLI JKOHE
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