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Abstract. Distance learning platforms are increasingly becoming an
essential part of higher education, yet their pedagogical effectiveness depends
on the extent to which they support personalization, timely feedback, learning
motivation and self-regulated learning. This study examines the mechanisms for
integrating artificial intelligence into distance learning platforms and evaluates
their prospective pedagogical effects. The research was conducted using a
mixed-method design involving 400 undergraduate students and 15 experts in
digital education. Student responses were analyzed using the Modified Priority
Needs Index (PNI modified), while expert judgments were used to calculate the
Composite Priority Index (CPI), which combined perceived need, pedagogical
significance and feasibility of implementation. The results showed that the
highest priority areas for Al integration were adaptive learning, intelligent
educational data analytics, personalized recommendation systems and automated
assessment. Among the expected pedagogical effects, the most significant were
personalization of learning, improvement of feedback quality and enhancement
of learning motivation. Expert assessment confirmed the high pedagogical
significance and practical feasibility of the proposed Al integration model. The
study contributes to the development of a structured framework for planning Al
implementation in distance learning platforms and provides practical guidance
for educational institutions seeking to improve the quality of digital learning
environments.

Key words: distance learning, artificial intelligence, Al integration,
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Introduction

The modern higher education system is going through a period of deep
digital transformation due to the rapid development of information and
communication technologies, the massive spread of distance learning and the
growing need for personalized educational trajectories. Distance learning
platforms have become an integral part of the educational infrastructure of
universities, providing flexible access to educational resources, interaction between
teachers and students, and management of the educational process regardless
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of geographical and time constraints. At the same time, traditional e-learning
environments face several challenges related to ensuring individualization of
learning, maintaining learning motivation, timely feedback and an objective
assessment of educational outcomes [1].

In these conditions, the use of artificial intelligence (AI) technologies is
becoming particularly relevant, which are considered as one of the key factors
in the modernization of digital education. In recent years, there has been a
significant increase in scientific interest in the implementation of intelligent
algorithms in educational platforms, due to their ability to analyze large amounts
of educational data, adapt the learning content to the individual needs of students
and support pedagogical decision-making based on objective analytical indicators
[2]. Research shows that artificial intelligence systems can significantly improve
the effectiveness of the educational process through the personalization of
educational content, intellectual support for students and automation of routine
pedagogical tasks.

One of the most promising areas of application of artificial intelligence
in distance learning is the creation of adaptive educational systems capable of
dynamically changing the content, complexity and sequence of educational
materials depending on the level of training, educational needs and individual
progress of students. Such systems provide a higher level of student involvement
in the learning process, promote the development of independence and allow the
implementation of the principles of student-centered learning [3]. In addition,
machine learning and data mining algorithms make it possible to identify hidden
patterns in the educational behavior of users, predict academic performance and
timely identify the risks of reducing learning activity.

Considerable attention of researchers is also paid to the use of intelligent
recommendation systems, virtual assistants, chatbots and generative models of
artificial intelligence in the educational environment. The emergence of large
language models, including ChatGPT and similar systems, has opened up
new opportunities for personalized student support, automated counseling, the
generation of educational materials, and the development of critical thinking
skills [4]. At the same time, the spread of such technologies is accompanied by
a number of controversial issues related to academic integrity, the reliability of
the information generated, the protection of personal data and the need to form
digital literacy of users.

The effectiveness of the introduction of artificial intelligence into
distance learning platforms is largely determined not only by the technological
characteristics of the solutions used, but also by the pedagogical mechanisms
of their integration into the educational process [5]. Modern research highlights
the need to develop comprehensive models of interaction between teachers,
students, and intellectual educational systems that ensure the achievement of
educational goals while maintaining the leading role of the teacher in organizing
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learning. In this context, artificial intelligence is considered not as a substitute
for a teacher, but as a tool for expanding his professional capabilities, allowing
for better monitoring of educational outcomes, prompt feedback and effective
student support.

Of particular interest are the promising pedagogical effects of integrating
artificial intelligence into distance learning. Among the most significant effects
are an increase in the level of personalization of learning [6], the development
of students’ self-organization and self-regulation skills, an increase in learning
motivation, an improvement in the quality of feedback, the formation of critical
thinking and the expansion of opportunities for the implementation of adaptive
educational scenarios. An additional advantage is the ability to build intelligent
analytical systems that support decision-making both at the level of an individual
student and at the level of an educational organization as a whole.

Despite the active development of this area, existing research is mainly
focused on individual artificial intelligence technologies or particular aspects of
their application in education. There is still insufficient attention in the scientific
literature to a comprehensive analysis of the mechanisms of integrating artificial
intelligence into distance learning platforms and assessing their potential
pedagogical impact in the long term [7]. The lack of a unified conceptual approach
makes it difficult to develop effective strategies for introducing intelligent
technologies into educational practice.

In this regard, the purpose of this study is to analyze the mechanisms of
integration of artificial intelligence technologies into distance learning platforms
and identify their promising pedagogical effects to improve the quality of the
educational process [8]. Special attention is paid to the study of the possibilities
of adaptive learning, intelligent analytics, automated support for students and
teachers, as well as the impact of these technologies on learning outcomes,
motivation and educational activity of students.

To achieve this goal, the following research questions were formulated:

RQI1. What mechanisms of integration of artificial intelligence are most
effectively implemented in modern distance learning platforms?

RQ2. What pedagogical effects arise as a result of the use of artificial
intelligence technologies in the online educational environment and how do they
affect the quality of student learning?

RQ3. How does the integration of artificial intelligence contribute to the
development of personalized learning, increase learning motivation and improve
educational analytics in the distance education system?
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Figure 1 - A conceptual model of the mechanisms for integrating artificial
intelligence into distance learning platforms and their pedagogical effects

Materials and methods

Research design

This study uses a mixed research design aimed at a comprehensive study
of the mechanisms of integrating artificial intelligence into distance learning
platforms and identifying their promising pedagogical effects. This approach
allowed us to consider the problem not only from a technological, but also
from a pedagogical perspective, since the introduction of Al into educational
platforms is simultaneously linked to the digital infrastructure, the organization
of the educational process, the nature of teacher-student interaction, as well as the
quality of educational outcomes.

At the first stage of the research, a theoretical and analytical review of
scientific sources devoted to the use of artificial intelligence in distance learning,
adaptive educational systems, intelligent analytics, automated feedback,
recommendation algorithms and digital educational platforms was conducted.
This made it possible to identify key areas of Al integration into the online
educational environment and identify the main pedagogical effects associated with
the personalization of learning, increased learning motivation, the development
of student independence and improved feedback quality [9].

At the second stage, the mechanisms for integrating artificial intelligence
into distance learning platforms were systematized. These included adaptive
presentation of educational content, intellectual support for students, automated
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assessment of academic achievements, analysis of educational data, forecasting
academic performance, and support for pedagogical decision-making. These
mechanisms were considered as interrelated elements of a single digital
educational environment.

At the third stage, the potential pedagogical effects of the introduction of
Al technologies in distance learning were assessed. The analysis was aimed at
identifying ways in which intellectual tools can contribute to the individualization
of educational trajectories, increase student engagement, timely identify learning
difficulties, and create a more flexible pedagogical support system.

Research context and participants

The study was conducted in the context of the use of distance learning
platforms in the higher education system. The main focus was on studying how
artificial intelligence technologies can be integrated into digital educational
platforms and what promising pedagogical effects can arise as a result of their
application.

Educational organizations using distance learning platforms for organizing
the learning process, hosting electronic learning materials, conducting online
classes, monitoring academic performance, communicating between teachers
and students, and providing feedback were considered as a research context.
This context allowed us to analyze not only the technical capabilities of digital
platforms, but also the pedagogical conditions necessary for the effective
implementation of Al tools.

400 undergraduate students of various fields of study and courses of study
participated in the quantitative stage of the study. The selection of respondents
was carried out taking into account the direction of the educational program and
the year of study, which allowed for a more uniform representation of students
of different academic levels. A total of 421 questionnaires were distributed, of
which 400 were found valid and included in further analysis. The level of return
and suitability of the questionnaires was 95%, which is sufficient to analyze
students’ perception of the possibilities of remote platforms and the potential
effects of integrating artificial intelligence.

The students’ responses were considered as a subjective assessment of
user experience in a digital educational environment. In particular, students’
perceptions of the accessibility of educational content, the quality of feedback,
the level of personalization of learning, the convenience of communication,
the possibilities of monitoring progress and supporting independent learning
activities were analyzed. At the same time, the data obtained was interpreted not
as an objective technical examination of the platforms, but as an assessment of
the educational experience of users.

At the qualitative stage of the research, an expert group consisting of 15
specialists with experience in the field of digital education, distance learning,
methodological support of educational programs and the use of Al tools in
the educational process was involved. The expert group included teachers,
methodologists, heads of educational programs, specialists in digital educational
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technologies and representatives of the academic administration. The expert
assessment was used to clarify the most significant mechanisms for integrating
artificial intelligence and to determine their pedagogical prospects.

The distribution of students by field of study and courses is shown in table 1.

Table 1. Distribution of participants in the quantitative stage of the study

G-1 Information technology and programming 12 10 9 9 40
G-2 Pedagogy and teaching methods 10 11 10 9 40
G-3 Economics and Management 11 10 10 9 40
G-4 Engineering and technical sciences 10 10 10 | 10 40
G-5 Natural sciences and applied disciplines 9 10 11 10 40
G-6 Information systems and digital technologies 10 9 10 | 11 40
G-7 Humanities and Social sciences 10 10 9 11 40
G-8 Educational technologies 9 11 10 | 10 40
G-9 Design, media and digital communication 10 10 11 9 40
G-10 Applied Computer Science and data analysis 9 9 10 | 12 40
Total 100 100 | 100 | 100 | 400

Note. The table shows only valid questionnaires included in the analysis.
Quantitative stage of the study: n=400; valid responses — 400 out of 421
common questionnaires, which is 95%.

Questionnaire for assessing the mechanisms of integration of artificial
intelligence and pedagogical effects of distance learning.

The research questionnaire was developed based on a conceptual model
for integrating artificial intelligence into distance learning platforms, shown in
Figure 1. The structure of the tool included two interrelated blocks: mechanisms
for integrating artificial intelligence into an educational platform and promising
pedagogical effects of using Al in distance learning.

The first block was aimed at assessing the key mechanisms for introducing
artificial intelligence technologies into the digital educational environment.
It included four main areas: adaptive learning, intelligent educational data
analytics, automated assessment, and intelligent recommendation systems. Each
area was represented by several statements reflecting the real-world functions
of distance learning platforms, such as personalization of educational content,
automatic feedback generation, prediction of academic performance, and support
for pedagogical decision-making.

The second block of the questionnaire was devoted to assessing the
pedagogical effects of using artificial intelligence in the educational process.
It includes the following subscales: personalizing learning, increasing learning
motivation, improving the quality of feedback, developing self-learning and
self-regulation skills, improving academic performance, and developing critical
thinking. The statements were formulated to focus on students’ perception of
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the possibilities of the distance learning environment and their educational
experience when using intelligent digital tools.

An important feature of the tool was the double assessment format.
For each statement, respondents indicated two estimates: the current level of
implementation (Current State, CS), reflecting the degree of actual use of the
relevant mechanism or effect in the educational platform, and the desired level of
implementation (Desired State, DS), reflecting students’ expectations regarding
the optimal functioning of the intellectual educational environment. The
assessment was conducted on a five-point Likert scale from 1 (“totally disagree”)
to 5 (“totally agree”).

The substantive validity of the tool was ensured through expert evaluation
by experts in the field of digital education, artificial intelligence and pedagogical
design. Based on the results of the expert analysis, the wording of individual
paragraphs was clarified and issues with insufficient consistency of expert
assessments were excluded.

To confirm the reliability of the instrument, an analysis of the internal
consistency of the scales was performed using Cronbach’s coefficient.
Additionally, a confirmatory factor analysis (CFA) procedure was performed to
verify that the empirical data corresponded to the intended factor structure of the
study. The obtained indicators indicate high reliability and satisfactory quality of
the measuring model table 2.

Table 2. Reliability indicators and results of confirmatory factor analysis

Al integration | Adaptive 4 0,82-0,94 | Hierar- 2,31 (0,95 10,94 [0,052 0,045
mechanisms | learning; intel- chical

ligent analyt- CFA (4

ics; automated first-order

assessment; factors —

recommendation 1 second-

systems order fac-

tor)
Pedagogical | Personalization |6 0,84-0,93 | Hierar- 2,26 10,96 (0,95 |0,050 0,043

effects of learning; mo- chical
tivation; qual- CFA (6
ity of feedback; first-order
self-study; aca- factors —
demic perfor- 1 second-
mance; critical order fac-
thinking tor)

Note. Each item of the questionnaire was evaluated twice: according
to the current level of implementation and according to the desired level of
implementation. The values of the Kronbach coefficient reflect the internal
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consistency of the subscale. The CFA indicators indicate a good agreement of the
measurement model with empirical data and confirm the internal consistency of
the selected structures.

Expert questionnaire for assessing the feasibility and pedagogical
significance of Al integration.

The expert questionnaire was developed to clarify the results of the student
survey and evaluate the mechanisms of integration of artificial intelligence from
the perspective of institutional strategy and pedagogical expediency. Unlike
the student questionnaire, which focused on students’ perception of the digital
educational environment, the expert tool was aimed at determining the practical
feasibility of AI solutions in distance learning platforms and their expected
impact on the quality of the educational process.

For each Al integration mechanism, the experts assessed two parameters:
1) the expected pedagogical significance, that is, the expected contribution of
technology to improving the quality of education, personalization, motivation,
feedback and academic results of students; ii) the feasibility of implementation,
reflecting the availability of the necessary digital resources, human resources,
methodological support, organizational support and ethical conditions of
application Al

The assessment was conducted on a five-point Likert scale. Additionally,
the experts determined the estimated horizon for the implementation of each
mechanism: short-term, medium-term or long-term. To increase the consistency
of expert assessments, the scales were accompanied by brief explanations,
including requirements for digital infrastructure, the level of teacher training, the
amount of methodological work, data protection and management of educational
processes.

Before filling out the questionnaire, the experts received a brief description
of the conceptual research model and summarized the results of the student
survey. At the same time, they were asked to base their assessments not only on
the data presented, but also on their own professional experience in the field of
distance learning, digital pedagogy, and the use of artificial intelligence in the
educational environment.

Data collection procedure

Data collection was carried out in several successive stages. At the first
stage, students were provided with information about the purpose of the study,
its content, the voluntary nature of participation, and the confidentiality of the
responses received. After reviewing the information sheet and the consent form,
the respondents filled out the questionnaire anonymously.

The survey of students was conducted either face-to-face under the
supervision of a researcher, or in an online format through the educational
platforms of distance learning used. Before filling out the questionnaire, the
participants were given instructions explaining the difference between the current
level of implementation of AI mechanisms in the educational platform and the
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desired level of their development. The respondents were asked to evaluate not
only their existing experience of using the digital environment, but also their own
expectations about how artificial intelligence can improve the quality of distance
learning in the future.

At the second stage, an expert survey was conducted. Personal e-invitations
containing a brief description of the study and a link to an online questionnaire
were sent to the experts. The participants of the expert survey were informed
about the research objectives, the confidential nature of data processing and
the use of their assessments to determine the most promising mechanisms for
integrating artificial intelligence into distance learning platforms.

The experts filled out an online questionnaire during a pre-determined
period. In the assessment process, they were asked to consider the pedagogical
significance of Al tools, the technical and organizational feasibility of their
implementation, the willingness of teachers and students to use intelligent
technologies, as well as possible risks associated with ethics, academic integrity
and personal data protection.

Data analysis

Descriptive statistics methods, the Modified Priority Needs Index (PNI
modified), as well as an integral indicator of the priority of introducing artificial
intelligence technologies into distance learning platforms were used to analyze
the data.

At the first stage of the study, a modified needs priority index (PNI modified)
was calculated for each indicator, which was determined using the following
formula:

PNI modified = (DS — CS) / CS

where:

DS (Desired State) is the average value of the desired level of implementation
of the Al integration mechanism or pedagogical effect.;

CS (Current State) is the average value of the current implementation level
of the corresponding mechanism or effect.

The positive values of the index indicate that there is a gap between the
current state of the educational environment and the expectations of students.
The higher the PNI modified value, the more significant the need to develop
an appropriate artificial intelligence integration mechanism is. Negative or close
to zero values indicate that there is no significant gap between the current and
desired state.

The PNI modified index was calculated initially for individual points in
the questionnaire, after which the indicators were aggregated according to the
main research areas: adaptive learning, intelligent analysis of educational data,
automated assessment, recommendation systems, as well as groups of pedagogical
effects related to the personalization of learning, learning motivation, the
development of student independence and improving the quality of educational
outcomes.
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The obtained values allowed us to identify the most demanded areas of
integration of artificial intelligence into distance learning platforms and answer
the first research question related to identifying the most significant needs of
students in the field of intellectualization of the digital educational environment.

To solve the second research question, the results of the student survey
were supplemented with expert assessments. For this purpose, an integral index
of implementation priority (Composite Priority Index, CPI) was calculated,
considering not only the needs of users, but also the opinion of experts regarding
the pedagogical significance and practical feasibility of the considered Al
mechanisms.

The integral index was calculated using the formula:

CPI = PNI modified x (Impact/ 5) x (Feasibility / 5)

where:

Impact is an average expert assessment of the pedagogical significance of
the artificial intelligence integration mechanism,;

Feasibility is an average expert assessment of the feasibility of its
implementation in educational practice.

To ensure comparability with the results, the values obtained were
normalized according to the formula:

CPI = CPI raw / Max (CPI raw)

The normalized CPI indicator made it possible to rank the mechanisms of
integration of artificial intelligence according to the degree of their prospects and
identify priority areas for implementation in the short, medium and long term.

At the final stage of the study, the results obtained from student assessments
and expert judgments were compared. A comparison of PNI modified and CPI
values revealed the degree of consistency between the educational needs of
students and the strategic ideas of specialists about the prospects for introducing
artificial intelligence into distance learning.

The coincidence of priorities was seen as confirmation of the pedagogical
significance of the relevant Al mechanisms and their high demand in the digital
educational environment. On the contrary, the identified discrepancies indicated
the need for additional analysis of organizational, technological or methodological
factors affecting the effectiveness of integrating artificial intelligence into distance
learning platforms.

Results and discussion

RQI1: Priority areas for the integration of artificial intelligence and expected
pedagogical effects

The first research question was aimed at identifying the mechanisms for
integrating artificial intelligence into distance learning platforms, which are
characterized by the highest values of the PNI modified index and, therefore,
require priority attention from educational platform developers and the teaching
community.
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At the level of the main artificial intelligence integration mechanisms,
the highest PNI modified score was recorded for adaptive learning (PNI
modified=0.52; rank 1). The second place was taken by intellectual analytics of
educational data (PNI modified=0.41; rank 2). This was followed by intelligent
recommendation systems (PNI modified=0.33; rank 3) and automated assessment
of academic achievements (PNI modified=0.28; rank 4).

The results obtained indicate that students have the greatest need for
learning personalization tools that can adapt the content of educational materials
to the individual characteristics of students. High index values also indicate a
significant demand for the use of analytical tools to track academic progress and
identify educational difficulties in a timely manner.

At the level of pedagogical effects, the most pronounced needs were
identified in the areas of personalizing learning (PNI modified=0.61), improving
the quality of feedback (PNI modified=0.55), and increasing learning motivation
(PNI modified=0.47). Slightly lower, but also significant values were obtained
for developing self-learning skills (PNI modified=0.39), improving academic
performance (PNI modified=0.35), and developing critical thinking (PNI
modified=0.31).

The results obtained suggest that students consider artificial intelligence
primarily as a means of individualizing the educational process and increasing the
effectiveness of interaction between students and the educational platform table 3.

Table 3. PNI modified values for Al integration mechanisms and pedagogical
effects
Average Average

Block Category Current Desired m(})(fige d Rank
Level (CS) Level (DS)

Al mechanisms | Adaptive learning 3,10 4,72 0,52 1
Intelligent Analytics 3,20 4,51 0,41 2
Recommendation systems 3,30 4,39 0,33 3
Automated assessment 3,40 435 0,28 4

TRl Personalizing learning 2,95 4,75 0,61 1

effects
Quality of feedback 3,00 4,65 0,55 2
Educational motivation 3,10 4,56 0,47 3
1Se!f-learning and self-regu- 3.25 4,52 0.39 4

ation
Academic performance 3,35 4,52 0,35 5
Critical thinking 3,42 4,48 0,31 6

A more detailed analysis showed that within the adaptive learning block,
the highest PNI modified values are observed for personalized selection of
educational materials (0.64), adaptation of the level of complexity of tasks (0.58)
and the formation of individual educational trajectories (0.55).

Within the framework of intelligent educational data analytics, the highest
index values were recorded for predicting academic performance (0.49),
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early identification of learning difficulties (0.46) and monitoring of students’
educational activity (0.42).

Among the functions of automated assessment, automatic task verification
(0.35), instant feedback (0.33) and intelligent analysis of student errors (0.29)
turned out to be the most in demand.

The block of pedagogical effects deserves special attention. The highest PNI
modified values were associated with the possibility of receiving personalized
student support, prompt feedback and the formation of individual educational
routes. This indicates that students associate the main advantages of artificial
intelligence primarily with improving the quality and flexibility of the educational
process table 4.

Table 4. PNI modified values for individual artificial intelligence integration
mechanisms

The Al integration mechanism General PNI modified

Personalized content selection 0,64
Adapting the complexity of tasks 0,58
Individual educational trajectories 0,55
Predicting academic performance 0,49
Identification of learning difficulties 0,46
Monitoring of educational activity 0,42
Intelligent recommendations 0,40
Automatic feedback 0,38
Automatic task verification 0,35
Student error analysis 0,29

Figure 2. PNImodified Profile for Mechanisms of Integration
of Artificial Intelligence and Pedagogical Effects
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Figure 2 — PNI modified profile for artificial intelligence integration
mechanisms and pedagogical effects
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As shown in Figure 2, the highest PNI modified values are observed for
learning personalization (0.61), feedback quality (0.55), and adaptive learning
(0.52). This indicates that students associate the main expectations from the
introduction of artificial intelligence primarily with the possibility of building
individual educational trajectories and receiving more operational support
in the learning process. The lowest index values were obtained for automated
assessment (0.28) and critical thinking development (0.31), which indicates a
comparatively smaller gap between the current and desired state in these areas.

RQ2: Expert assessment of the feasibility and pedagogical significance of
artificial intelligence integration mechanisms

The second research question was aimed at determining how expert
assessments of pedagogical significance and feasibility can refine and complement
the results obtained based on the PNI modified index. If the first stage of the
study allowed us to identify the most in-demand mechanisms for integrating
artificial intelligence from the point of view of students, then the expert analysis
was focused on assessing the practical possibilities of their implementation in the
educational environment.

The experts were asked to evaluate the proposed model for integrating
artificial intelligence into distance learning platforms based on two main criteria:
pedagogical significance and feasibility of implementation. The assessment was
conducted on a five-point scale. Special attention was paid to such aspects as the
conceptual validity of the model, the possibility of its practical use in educational
organizations, the expected pedagogical effects, as well as organizational and
technological conditions for implementation.

The results of the expert assessment are presented in table 5. In general,
experts highly appreciated the proposed model of integration of artificial
intelligence. The average indicator of pedagogical significance was 4.61 points,
and the average indicator of realizability was 4.57 points out of 5 possible.

Table 5. Expert assessment of the pedagogical significance and feasibility
of Al integration mechanisms

Indicator P.eda!goglcal Feasibility Interpretation
significance
1. The conceptual model of Al integration [4,75 4,72 Very high
2. Adaptive learning 4,70 4,65 Very high
3. Intellectual analysis of educational data | 4,65 4,60 Very high
4. Intelligent recommendation systems 4,55 4,52 High
5. Automated assessment 4,48 4,50 High
6. Personalizing learning 4,78 4,70 Very high
7. Improving the quality of feedback 4,70 4,65 Very high
8. Increasing learning motivation 4,62 4,58 High
9. Developing self-study skills 4,55 4,50 High
10. General assessment of the model 4,61 4,57 High
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The highest marks were given to the personalization of learning, the
conceptual model of integration of artificial intelligence and adaptive learning.
According to experts, it is these areas that can have the most significant impact
on improving the quality of distance education soon.

To compare the results of student and expert surveys, an integral priority
Index (CPI) was calculated, which simultaneously considers the level of student
needs, the pedagogical significance and the feasibility of each mechanism for
integrating artificial intelligence.

The results of the CPI calculation are presented in Table 6.

Table 6. Integral Priority Index (CPI) and the stages of implementation of
Al mechanisms

=
= S
® £ = 3] = =
&2 g £ = 2
2 g = ) g =
£ 8 % ) ~ g-
At g 0,52 4,70 4,65 iy |BEES L (i
term)
Intelligent Analytics | 0,41 4,65 4,60 0,78 | Stage 1 (short-
term)
Personalized ' 0.33 4,55 452 0.63 Stage 2 (medium-
recommendations term)
Automated assessment | 0,28 4,48 4,50 0,53 Stage 3 (long-
term)
Personalizing learning | 0,61 4,78 4,70 0,97 Sling L (Sl
term)
Quality of feedback  |0,55 4,70 4,65 0,01 |Stage I (short-
term)
Educational motivation |0,47 4,62 4,58 0,76 tsetifl‘; 2 (medium-
Self—legrnmg and self- 0.39 455 4,50 0.66 Stage 2 (medium-
regulation term)

The results show that adaptive learning, personalization of learning, and
intelligent analysis of educational data are characterized by the highest CPI
values. These mechanisms simultaneously demonstrate a high level of demand
on the part of students and high assessments of pedagogical significance and
feasibility on the part of experts.

In contrast, automated assessment received a relatively lower CPI
value. Despite the high potential of this technology, experts noted the need for
additional methodological and organizational training for its full implementation
in educational practice.
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Figure 3. Priority Matrix of Artificial Intelligence Integration Mechanisms
in a Distance Learning Platform
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Figure 3 — Matrix of priority of mechanisms for integrating artificial
intelligence into distance learning platforms

Figure 3 shows the PNI modified values along the X—axis, reflecting the
needs of students, and the Y-axis shows the feasibility of implementation according
to expert estimates. In the upper right quadrant, there are mechanisms that are
both highly demanded and highly feasible (adaptive learning, personalization of
learning, intelligent analytics), which are considered as priority areas of short-
term implementation.

RQ3: Validation of a conceptual model for integrating artificial intelligence
into distance learning platforms

The third research question was aimed at determining to what extent the
identified priorities confirm the conceptual validity and practical significance of
the proposed model for integrating artificial intelligence into distance learning
platforms. Special attention was paid to assessing whether the identified structure
of students’ needs and expert assessments corresponded to the logic of the
developed model and whether it could be used as a tool for planning further
development of the digital educational environment.

From the point of view of internal consistency, the research results
demonstrate a high degree of correspondence between the identified needs of
students and the main provisions of the conceptual model. According to the
proposed model, adaptive learning, intelligent educational data analytics,
recommendation systems, and automated assessment are key areas of artificial
integration. The results of the analysis showed that it was these mechanisms
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that received the highest values of the PNI modified index, which confirms their
relevance and relevance in modern distance education.

The highest rates were identified for adaptive learning and personalization
of the educational process. These results are consistent with the theoretical
assumptions of the model, according to which the use of artificial intelligence
algorithms should consider the individual characteristics of students, adapt the
content of educational materials and build personalized educational trajectories.
High index values were also obtained for intellectual analysis of educational data,
which confirms the importance of monitoring, forecasting and support tools for
pedagogical decision-making in the digital educational environment.

From the point of view of the strategic validity of the research, an important
result was the coincidence of priorities identified since student assessments and
expert opinions. The ranking of artificial intelligence integration mechanisms
obtained using the PNI modified index has largely been preserved after considering
expert assessments of pedagogical significance and feasibility through the
integral CPI index. Adaptive learning, personalization of learning, and intelligent
analysis of educational data occupied the highest positions in both cases.

At the same time, experts drew attention to additional factors that are
not always directly perceived by students but have a significant impact on the
success of the introduction of artificial intelligence technologies. These include
developing the digital infrastructure of educational institutions, training teachers
to use intelligent technologies, ensuring information security, protecting personal
data, and creating a regulatory and methodological framework for the use of Al
in education. The inclusion of these factors in the implementation strategy made
it possible to expand the initial model and increase its practical applicability.

An additional confirmation of the validity of the proposed model was
the high expert assessments of its pedagogical significance and feasibility. The
average values for these indicators exceeded 4.5 points on a five-point scale,
which indicates a positive perception of the model by experts in the field of digital
education. The experts noted the logical structure of the model, its compliance
with modern trends in the development of educational technologies and the
possibility of using it as a basis for further modernization of distance learning
platforms.

Taken together, the data obtained suggest that the integration of artificial
intelligence into distance learning platforms can provide significant pedagogical
benefits, including personalizing learning, improving the quality of feedback,
increasing learning motivation, developing self-learning skills, and improving
educational outcomes. Therefore, the proposed model can be considered as
an effective conceptual framework for the further development of intelligent
educational systems and the design of a new generation of digital educational
environment.

The results obtained allow us to consider artificial intelligence as one of
the key factors for the further development of distance learning platforms and
improving the quality of the educational process. The analysis showed that the
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most significant gaps between the current and desired state of the educational
environment are related to adaptive learning, personalization of educational
content, intelligent data analytics and the quality of feedback. These areas
demonstrated the highest values of the PNI modified index and were additionally
confirmed by high expert assessments of pedagogical significance and feasibility.

From a pedagogical point of view, the results of the study indicate an
increasing need for students in more flexible and personalized educational
trajectories. In most cases, traditional distance learning platforms are focused
on a single scenario for learning educational material, which limits the ability
to consider the individual characteristics of students. In contrast, artificial
intelligence technologies make it possible to adapt the content of learning, the
level of complexity of tasks and the forms of interaction in accordance with
the educational needs of a particular student. The high PNI modified values for
adaptive learning confirm that there is a significant demand for such support
mechanisms.

The results related to intellectual analysis of educational data are of
particular importance. Modern artificial intelligence systems are capable of
continuously monitoring educational activity, predicting academic performance
and identifying potential risks of reduced academic motivation or academic
failure. The data obtained show that students and experts consider such tools
as an important element of the digital educational environment, providing more
effective support for the learning process and making pedagogical decisions
based on objective data.

A significant result of the study is a high assessment of the prospects for
personalizing learning and improving the quality of feedback. These areas have
received the highest rates among both students and experts. This indicates that
the key value of artificial intelligence in distance learning lies not so much in
automating individual processes as in creating conditions for more individualized
interaction between the educational platform and the student. The use of
intelligent recommendation systems, chatbots, virtual assistants and generative
models make it possible to provide timely support to students and increase the
efficiency of learning educational material.

The results of the expert assessment also showed that the successful
integration of artificial intelligence requires an integrated approach. Despite the
high potential of intelligent technologies, their implementation is impossible
without developing the digital infrastructure of educational institutions, training
teachers to use new tools, developing methodological recommendations, and
complying with information security requirements. In this regard, the most
promising mechanisms for integrating artificial intelligence should be considered
not as separate technological solutions, but as elements of a single digital
educational ecosystem.

An important result of the study was the convergence of priorities identified
based on student opinions and expert assessments. The high consistency of the PNI
modified and CPI results indicates that the most sought-after artificial intelligence
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integration mechanisms are at the same time the most promising in terms of
their practical implementation. First, this applies to adaptive learning, intelligent
analysis of educational data and personalized student support. This result confirms
the possibility of forming a step-by-step strategy for the introduction of artificial
intelligence technologies into distance learning platforms.

It should be noted that the introduction of intelligent technologies is
associated not only with new opportunities, but also with several challenges.
Among them, the issues of academic integrity, the reliability of automatically
generated content, the protection of personal data and the preservation of the
leading role of the teacher in the educational process are of particular importance.
Therefore, the further development of intelligent educational systems should
be accompanied by the development of ethical and regulatory mechanisms for
regulating the use of artificial intelligence in education.

Conclusion

The present study was aimed at studying the mechanisms of integrating
artificial intelligence into distance learning platforms and identifying their
promising pedagogical effects. Unlike existing studies, which mainly consider
individual artificial intelligence technologies, this work proposed a comprehensive
approach to analyzing the possibilities of intellectualizing the digital educational
environment, combining an assessment of students’ needs and expert views on
the pedagogical significance and feasibility of Al technologies.

During the research, the most demanded areas of integration of artificial
intelligence into distance learning platforms were identified. The analysis results
showed that the highest values of the PNI modified index were recorded for
adaptive learning (0.52), intelligent educational data analytics (0.41), intelligent
recommendation systems (0.33) and automated assessment (0.28). Among the
expected pedagogical effects, the highest rates were obtained for personalizing
learning (0.61), improving the quality of feedback (0.55), and increasing learning
motivation (0.47). The results indicate that there is a significant gap between the
current capabilities of most distance learning platforms and the expectations of
students regarding the use of intelligent technologies in the educational process.

The expert assessment confirmed the high pedagogical significance and
feasibility of the proposed model of integration of artificial intelligence. The
average values of pedagogical significance and feasibility were 4.61 and 4.57
points, respectively, on a five-point scale. Adaptive learning, personalization of the
educational process, and intelligent analysis of educational data were recognized
as the most promising areas of implementation. The results of the calculation
of the integral priority index (CPI) have shown that it is these mechanisms that
should be considered as the primary directions of the digital transformation of the
educational environment.

Of particular importance is the fact that the results of student and expert
surveys have demonstrated a high level of consistency. The coincidence of
priorities identified using the PNI modified index and CPI expert assessments
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confirms not only the relevance of the identified mechanisms for integrating
artificial intelligence, but also the possibility of their practical implementation in
modern educational institutions. This indicates that the development of intelligent
educational technologies should be focused primarily on the personalization of
learning, improving the quality of feedback and the use of analytical tools to
support pedagogical decision-making.

From atheoretical point of view, the study confirms that artificial intelligence
can act not only as a technological tool for automating individual processes, but
also as an important factor in the transformation of pedagogical approaches in
distance learning. The integration of adaptive algorithms, intelligent analytics
and recommendation systems creates conditions for building a more flexible,
student-oriented educational environment that promotes the development of
students’ independence, motivation and academic success.

The practical significance of the research lies in the possibility of using
the results obtained in developing strategies for the digital transformation of
educational organizations, improving distance learning platforms and designing
intelligent educational services. The proposed model can serve as a basis for
decision-making regarding priority areas for the introduction of artificial
intelligence into educational practice.

However, studying has several limitations. The assessment of pedagogical
effects was based primarily on students’ perceptions and expert judgments,
which requires further experimental verification of the effectiveness of specific
Al technologies in the real educational process. In addition, the dynamic
development of artificial intelligence implies the need for constant updating of
models and approaches to its use in education.

The prospects for further research are related to the experimental
implementation of intelligent educational services in distance learning platforms,
the study of the impact of generative artificial intelligence on student educational
outcomes, the analysis of issues of academic integrity and digital ethics, as well
as the development of models of interaction between teachers and intelligent
educational systems in the context of digital transformation of education.
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KAIIBIKTBIKTAH OKBITY ILIAT®OPMAJIAPBIHA JKACAH/IBI
HUHTEJUIEKTTI UHTET' PAIUAJIAY MEXAHU3MJIEPI ’KOHE
OJIAPABIH BOJIAINAKTAFBI ITEJAT'OI'MKAJIBIK OCEPI
PaxmeroB M.E.!, Canranosa I A.%, Ka6suixamut XK. T., *Kyan6aesa b.V.*
1.23%4%  JlTocMyXaMe/I0B aThIHAarbl AThIpay YHUBEPCHUTETI, AThipay, KazaxcTan

Angarna. KalbIKThIKTaH OKBITY IIaTopmanapbl sKorapbl OutiM Oepy
JKYMECIHIH MaHBI3Ibl Kypamjac OeJliriHe alHaJIbI OTBIp. AJsaiiga oJjapblH
TUIMILIIT OKBITYIBl JKEKEJNECHJIpY, camajbl Kepi OaillaHbIC YHBIMAACTBIDY,
OUTiM ayIIbUIapbIH OKY MOTHBAIMSICHIH KOJIAY *KOHE ©31H-631 peTTel OKY
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JIaF IbUTAPBIH TAMBITY MYMKIHIKTepiHE OaitmanbIcThl. OChI 3epTTEY/I1H MaKCaThI —
YKacaH/1bl MHTEIJJICKTT] KalIbIKTHIKTaH OKBITY IIaT(opMaIapbiHa HHTETpalusiiay
MEXaHU3MJIEPIH aHBIKTAy JKOHE OJapAblH OoJallakTarkl —TMeJaroruKaibIK
oceprepin Oaranay. 3epTTey apanac oJiCHaMa HeTi3iHJe XKypri3imin, oran 400
OakajaBpuaT CTYJIEHTI MEH HU(PIBIK OLTIM Oepy camachlHIarbl 15 capariisl
KarbICThl. CTyIEHTTEPIIH KOKETTUIIKTEPIH aHBIKTAy YIIIH ©3TepTUIreH 0achiM
kaxerTinikrep uHaekci (PNI modified), an sxacanapl MHTENNEKT KypaiaapbiH
SHTi3yiH 0aChIMIBIKTAPBIH Oaranay YIIiH KaKeTTUIIK ASHIeHiH, 1earoruKajbIK
MaHBI3/IbUIBIFbIH )KOHE 1CKE aChIpy MYMKIHJIITH O1pIKTIpeTiH KeleH 11 0aChIM/IbIK
nnaekci (CPI) konmanpuiapl. HoTwkenep skacaHapl MHTEIUIEKTTI €HTI3YIIH €H
NEPCIEKTUBAIIBI OAFBITTApPhl PETIHE AAANTUBTI OKBITY, OL1iM Oepy AepeKTepiHiH
MHTEJUICKTYaJ/Ibl aHAIUTUKACHI, KEKEeJICH IIPUITeH YChIHBIMIIBIK JKYHenep jKoHe
aBTOMATTaH/JBIPbUIFaH Oarasiay MexXaHM3MJAEpiH KepceTTi. llemaroruxanbi
acepiiep apachlHaa OKBITYbI dKEKEeJICH Py, Kepl OaliIaHbICTBIH CallaChlH ApTTHIPY
’KOHE OKY MOTHBAIIMSCHIH KYIIEHTY €H MaHbI3/1bl (hakTopIiap peTiH/e aHbIKTAbI.
CapanmbuiapasiH Oaranaybl YCHIHBUIFAH jKaCaH/Ibl HHTEIUICKTTI HHTET palusiiay
MOJICIIIHIH JKOFaphl TEJarorHKaIbIK MaHBI3IBUIBIFEI MEH IPAKTUKAJIBIK iCKe
acChIPbUTY MYMKIHAITIH pacTajibl. 3epTTey HOTHXKENepi OL1iM Oepy YHbIMIaphIH
uuprbIK TpaHchopManusiay CTpaTerusuiapbiH d3iplieye )KOHE KallbIKThIKTaH
OKBITY TUIaT(OpMaTapbIH KETUIAIPYy/Ae KOJAAHBLTYbl MYMKIH.

Tipek ce3aep: KaIIBIKTHIKTAH OKBITY, YKACAHIbl HMHTEIUICKT, >KaCaHJbI
WHTEJUICKTTI HMHTETpalysiiay, aJalTUBTI OKBITY, OuLTiIM Oepy aHaJuTHUKAaCHI,
KEKEJICHIPUITeH OKBITY, Kepi OaijaHbIC, OKY MOTHBALMACHL, LUQPIBIK Oi1iM

oepy

MEXAHU3MbI UHTET'PAIIUU UCKYCCTBEHHOI'O UHTEJIJIEKTA
B IIVIAT®OPMbI JUCTAHIHIUOHHOI'O OBYYEHUSA U UX
HNEPCIHHEKTUBHBIE INEJATOI'MYECKUE DODEKTDBI
PaxmeroB M.E.!, Canranosa I A.%, Kaosuixamut XK. T.°, *Kyan6aesa b.V.*
1.23.%4 Atpipayckuii yauusepeutet uM. X. JlocmyxamenoBa, Ateipay, Kazaxcran

AnHoTauusi. IlmarpopMbel AMCTAaHIMOHHOTO OOy4YEHHsSI CTAaHOBSATCS
HEOTHEMJIEMOH YaCThI0 COBPEMEHHOM CHCTEMBI BBICIIETO OOpa30BaHMUs, OJHAKO
3 (PEKTUBHOCTD MX UCIIOIL30BAHHUS BO MHOTOM OIPEEINAETCS BO3ZMOKHOCTSIMH
nepcoHanu3auu o0yuyeHus, oOecreyeHHs CBOEBPEMEHHON OOpaTHOM CBs3W,
MOJJICP’)KKA y4eOHOM MOTHBAIIMM W PA3BUTUS HABBIKOB CaMOPETYIHPYEMOTO
oOyueHusi. llenpro JaHHOTO WCCIENOBAHUS SIBISIETCS W3yYCHHE MEXaHH3MOB
MHTErpalliil HCKYCCTBEHHOTO HHTEUIEKTa B IIIATQOPMBI JAUCTAHIIMOHHOTO
oOy4yeHUsI W OIEHKa MX MEePCHEKTHBHBIX Mefaroruyeckux 3¢dexros.
HccnenoBanue BBITIONHEHO C MCIOJIB30BAHMEM CMEIIAHHOTO JW3aiiHa |
oxBaruiio 400 ctynenToB OakanaBpuarta u 15 skcreproB B 061acTH HU(POBOro
oOpazoBanus. s ananm3a morpeOHOCTEH 00ydaromuxcsi ObUI MCIOIB30BaH
MOIU(MUIMPOBAHHBIN MHIEKC puopuTeTHhIX norpedbHocteit (PNI modified), a
IVl OTIpENIeNIeHUs] TIPUOPUTETHOCTH BHEIPEHUS MEXaHH3MOB HCKYCCTBEHHOTO
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UHTEJJIEKTa MNPUMEHEH UHTEerpanbHbll uHAEeKe mnpuopuretHoctd (CPI),
YUUTHIBAIOIIUN ypOBEHb IOTPEOHOCTH, IMEAArOrMYecKyl0 3HAYMMOCTb MU
peasinzyeMoCTb pelieHui. Pe3yabsraTsl okaszaiu, 4yTo Haubosiee nepCereKTUBHBIMU
HarpaBJICHUSIMHI MHTET PAIIUU UCKYCCTBEHHOTO MHTEIIJICKTA IBJISIOTCS a/ITalITUBHOE
oOy4yeHHe, WHTEUICKTyalbHas aHAJIWTHKAa 00pa3oBaTeNbHBIX  JIaHHBIX,
NIEPCOHATIM3UPOBAHHBIE PEKOMEHIATEIbHbIE CUCTEMbl M aBTOMATHU3UPOBAHHOE
oueHuBanue. Cpeau OXHIAEMbIX Ienarorndeckux 3¢dQexkroB HaumbosblIee
3HaUYE€HUE UMEIOT MepcoHaTn3aIus 00yueHHsl, TOBBIIIEHNE KauecTBa OOpaTHOM
CBSI3W W YCWIEHHE Y4eOHOH MOTHBAIMU. ODKCIEpPTHAs OIICHKA MOATBEPANIIA
BBICOKYIO M€Jaroruyeckyr0 3HauYMMOCTh M IPAKTUYECKYI pPealu3yeMoCThb
MIPEIOKEHHOM MOJIEeIM MHTETpallii UCKYCCTBEHHOTO MHTeIIeKkTa. [lonyueHHbIe
pe3ynbTaThl MOTYT OBITh MCIOJNB30BaHBI MPU pa3paboTke cTpareruil HuQpoBoi
Tpancopmaruu  00pa30BaTEIbHBIX OpPraHU3allMid U  COBEPIICHCTBOBAHUH
1aTGOpM JUCTAaHIMOHHOIO 00yUYEeHHUs.

KirueBble caoBa:  JUCTaHIUMOHHOE OOy4YeHHE, HCKYCCTBEHHBIN
MHTEJUICKT, MHTETpalys UCKYCCTBEHHOTO MHTEJUICKTA, aJalTUBHOE OOydeHHe,
oOpa3oBareibHasl aHAJIUTUKA, IEPCOHAIM3UPOBAHHOE OOyuyeHue, oOparHas
CBsI3b, yueOHasi MOTHBAIHS, ITU(POBOE 0Opa3oBaHUE
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