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PEDAGOGICAL AND TECHNOLOGICAL FOUNDATIONS OF INTEGRATING
ARTIFICIAL INTELLIGENCE TOOLS INTO PRACTICAL CLASSES

Annotation

In modern conditions, the strategic development of the education system is determined by the priority focus on the
effective integration of digital technologies and artificial intelligence (Al) tools into the educational process. The
integration of Al technologies allows not only to modernize the content of practical classes and teaching methods, but
also to ensure the individualization of learning, prompt feedback and automation of a number of pedagogical functions.
Such changes are directly related to the implementation of the principles of a personality-oriented approach aimed at
developing the independence and cognitive activity of students.

The article presents a comprehensive analysis of the pedagogical and methodological foundations of the use of
artificial intelligence tools in the educational practice of universities. In the course of the study, such platforms as
ChatGPT, Wix ADI, Framer Al, Durable Al and others were tested, the use of which contributed to the enrichment of the
content of practical tasks and increased the motivation of students. The developed model of Al integration includes three
consecutive stages: preparatory (defining goals and selecting digital tools), training (organizing interactive activities for
students) and evaluative and analytical (automated processing of results and providing individualized feedback).

The results of the pedagogical experiment confirmed that the systematic use of Al tools contributes to the growth
of interest in the academic discipline, the activation of cognitive activity and the development of teamwork skills. The
use of artificial intelligence technologies makes the educational process more flexible, adaptive, and focused on students'
personal educational trajectories.

In conclusion, directions for further improvement of educational practice are proposed, including increasing the
digital competence of teachers, the introduction of Al tools in educational and methodological complexes and the
expansion of their use in research and project activities of students.

Keywords: artificial intelligence, practical classes, digital technologies, Al tools, ChatGPT, methodological model,

higher education.

Introduction. The global educational space is currently undergoing a period of fundamental
change associated with the development of digital technologies and the introduction of artificial
intelligence (Al) systems into all spheres of life.

In the context of the information society, the main task of the education system is to adapt
students to future professional activities, develop their personal abilities, creative potential and
critical thinking. To solve this problem, the use of digital pedagogy and artificial intelligence tools is
of particular importance. Artificial intelligence is a set of information technologies aimed at modeling
human cognitive actions (analysis, learning, drawing conclusions, decision making). In the field of
education, it can perform functions such as personalization of educational content, adaptation of
teaching materials, automation of feedback, and prompt assessment of learning outcomes. At the
present stage, artificial intelligence is considered as an effective tool for improving the quality of the
educational process, adapting learning and increasing the educational activity of students [1].

Practical classes at higher education institutions develop student's ability to apply theoretical
knowledge in practice and lay the foundation for professional competence. In such classes, students
learn to make independent decisions, think analytically, and act creatively. However, traditional
practical classes are often repetitive, meaning the teacher's guidance predominates and students'
active cognitive activity is limited. From this perspective, integrating artificial intelligence tools into
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practical classes can enhance the learning process by increasing its individualisation and effectiveness
[2].

One of the conceptual guidelines of the modern education system is student-oriented education,
aimed at taking into account the individual characteristics, the pace of assimilation and the level of
training of each student. Artificial intelligence tools provide opportunities for the practical
implementation of this approach: the student gets the opportunity to independently manage his
educational route, while AI systems analyze his learning activity and form personalized
recommendations. As a result, there is a rethinking of the traditional role of the teacher, who is
transformed from a source of information into a facilitator, mentor and coordinator of individual
educational trajectories of students [3].

In recent years, the integration of artificial intelligence technologies into the education system
has been widely considered by domestic and international researchers. Tang's study, through an
analysis of several articles, demonstrated the positive impact of Al tools on improving teaching
effectiveness, enhancing student motivation, and developing cognitive activity [4]. Adaptive learning
systems have been shown to tailor educational content to the individual characteristics of students,
and intelligent learning systems are described as a means of providing personalized pedagogical
support. Furthermore, it has been shown that the intellectualization of the digital educational
environment contributes to the personalization of student learning activities and the development of
reflective skills.

However, an analysis of scientific papers reveals that the pedagogical and technological
foundations for integrating artificial intelligence tools into practical classes at higher education
institutions are insufficiently systematized. While many studies focus on the use of Al in the general
educational process, the transformation of practical class structures, the role of Al in developing
students' professional competence, and its methodological justification are addressed fragmentarily.
This gap underscores the relevance of this study.

The development of digitalization of education in Kazakhstan receives systematic support at the
state level. In such strategic documents as the Digital Kazakhstan program and the Concept for the
Development of Education for 2023-2029, the integration of artificial intelligence technologies and
big data into the educational process is considered as one of the priority areas of state policy [5]. For
the effective implementation of these tasks, it is necessary not only to modernize curricula, but also
to improve the digital competence of teaching staff, ensuring methodological and technological
readiness for the use of intelligent systems in educational activities.

Therefore, the introduction of artificial intelligence tools in practical classes is not just a
technological innovation, but a change in the pedagogical paradigm. The emphasis of the educational
process shifts from an explanatory and illustrative approach to research and applied format, where
attention is focused on the activity, reflection and independence of the student. The use of Al allows
students to analyze their own achievements, adjust individual learning strategies and thereby form a
reflective culture of cognition.

The purpose of this study is to identify the pedagogical and technological foundations of teaching
using artificial intelligence tools in practical classes at higher education institutions and to propose
an effective pedagogical model by assessing its impact on student learning outcomes.

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

RQI1. What are the pedagogical and technological prerequisites for integrating artificial
intelligence tools into practical classes?

RQ2. How does the use of artificial intelligence tools influence student learning outcomes and
their attitudes toward the learning process?

RQ3. What is an effective pedagogical model for integrating artificial intelligence tools into
practical classes?

The object of this study is the process of conducting practical classes at higher education
institutions. The scientific novelty of the study lies in the empirical assessment of the impact of
integrating artificial intelligence tools into practical classes on the effectiveness of learning and the
presentation of a component-based pedagogical model based on the results obtained.
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Literature review. In modern pedagogical science, the problem of integrating artificial
intelligence (Al) technologies into the educational space is considered one of the main directions of
digital transformation of education. Researchers characterize Al not only as a technological
innovation, but also as a complex socio-pedagogical phenomenon that changes the content,
methodological and organizational structures of the education system.

Educational research shows that Al technologies are having a decisive impact on the
individualization and adaptation of learning. Several studies have shown that adaptive learning
systems modify content and enhance students' academic achievement according to their individual
learning pace. Furthermore, a revolutionary advantage of Al tools can enable the automation of
pedagogical diagnostics, rapidly improve learning outcomes, and create effective learning pathways.

Research shows that the use of Al tools enhances students' cognitive engagement and facilitates
the integration of educational material. It's also worth noting that Al transforms the teacher's role,
shifting it from a traditional knowledge-gathering function to a facilitator's role [6, 7].

The theoretical and methodological basis of the study is drawn from a number of scientific fields
in modern pedagogy. According to the theory of constructivist learning, knowledge is not given
ready-made, but rather is formed through the learner's active cognitive activity. These principles are
based on the work of L.S. Vygotsky within the framework of social constructivism and developed in
the research of J. Bruner within the field of cognitive constructivism [8]. In developing practical
lessons, the theory of constructive coordination proposed by J. Biggs plays an important role. This
concept aims to ensure alignment among learning objectives, teaching methods, and assessment tools,
and artificial intelligence enables the technical implementation of this coordination [9]. Connectivism
theory, which explains the networked nature of knowledge, offers a new direction for learning in a
digital environment, where knowledge is formed through the interconnection of information sources
[10]. In this sense, Al tools serve as an intelligent interface that connects students with the digital
educational space.

The pedagogical potential of Al technologies is associated with four main components of the
educational process:

1. The content component is the ability to adapt and automatically update educational material;

2. The operational component involves the interactivity and flexibility of teaching methods and
tools;

3. The control and communication component involves the automation of feedback between
students and teachers;

4. The motivational component aims to increase students' learning activity and stimulate
independent learning.

Empirical studies conducted within these components show the positive impact of artificial
intelligence tools on students' cognitive activity, motivation, and learning outcomes. For example,
experiments at European universities have shown that Al-based grading systems speed up the review
of written assignments and reduce faculty workload [11]. Educational institutions in Canada and
Singapore have effectively used Al to organize student research activities, test hypotheses, and
perform visual modeling [12, 13].

In the works of Rincon et al. and Jackson et al., it is noted that the use of Al develops critical
thinking, self-regulation, and reflection skills in students [14, 15]. In the authors' study, more than
70% of students rated Al tools as useful and effective in the learning process.

In the work of Blagodelsky A.S., the effectiveness of using machine learning and deep learning
methods in the field of web interface development was proved. The author analyzed the elements of
visual design using neural networks and showed that HTML (HyperText Markup Language) and CSS
(Cascading Style Sheets) codes can be automatically composed according to them [16]. This
approach reduces programming time by 60-70% and greatly simplifies the creation of a web interface.

Kazakhstani studies have found that the use of Al technology increases students' learning
motivation and interest in the subject. Furthermore, the use of digital tools in practical classes has
been shown to promote the development of students' creative and visual literacy [17, 18].
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Many international organizations, including UNESCO (the United Nations Educational,
Scientific and Cultural Organization), the OECD (the Organization for Economic Co-operation and
Development), and the World Economic Forum, have developed and adopted strategic documents
aimed at the systemic integration of artificial intelligence tools into the educational sphere. For
example, the OECD Al in Education Report, published in 2023, describes in detail the impact of Al
technologies on the quality of education, including the nature of teacher-student interaction, teaching
ethics, and aspects of academic integrity. The methodological foundations of digital pedagogy are
systematized in theories of digital transformations in education and described in the principles of the
DigCompEdu model for developing teachers' digital competencies [19]. The didactic logic of
planning practical lessons is based on the concepts of constructive harmony, according to which
learning goals, teaching methods, and assessment tools are mutually consistent.

Practical classes are an important didactic form in higher education, combining fundamental
knowledge with expertise and developing professional competence. Therefore, the introduction of
artificial intelligence tools into practical classes will allow for individualized learning, increased
interactivity, and enhanced student independence. The integration of artificial intelligence tools into
practical classes represents not only a technological upgrade but also a shift in pedagogical
philosophy.

From a pedagogical point of view, Al technologies are used at all stages of the learning process:
preparation (task generation, content selection), training (interactive tasks and modeling), and
evaluation (automatic processing of results). This comprehensive approach increases the
effectiveness of the learning process, reduces the burden on teachers and enhances student
independence.

The results of empirical and theoretical-applied research indicate that the use of a set of artificial
intelligence tools in educational practice contributes to the qualitative improvement of the educational
process at several interrelated levels of pedagogical interaction.

Firstly, at the content(preparation) level, there is an in-depth assimilation of educational material
due to its visualization, interactive presentation and dynamic structuring. The use of Al tools makes
it possible to form more flexible trajectories of cognitive activity, ensuring the integration of
theoretical content with practical tasks.

Secondly, at the methodological (training) level, an increase in the speed and efficiency of
performing educational tasks is recorded. This is achieved through the automation of individual
procedures for the analysis, search and interpretation of data, which, in turn, frees up the cognitive
resources of students for more complex forms of intellectual activity, such as generalization,
modeling and critical evaluation of information.

Thirdly, at the reflexive(evaluation) level, prerequisites for the development of metacognitive
skills are formed, since the student gets the opportunity to analyze his own actions, compare the
results with reference solutions and adjust the work strategy through Al systems. Thus, artificial
intelligence performs not only an instrumental, but also a reflexive-motivational function, stimulating
the development of independence and responsibility for learning outcomes.

Furthermore, researchers consider the ethical and methodological limitations of using Al. Issues
of maintaining academic integrity, verifying information, and preventing learners from becoming
dependent on technology dominate contemporary discourse [20]. The use of Al in education requires
a pedagogically verified balance and methodological consistency that provides an optimal balance
between technological support and traditional forms of cognitive activity.

The studies reviewed describe the impact of artificial intelligence on education and the
professional environment from various perspectives. However, most of these studies do not consider
the didactic, methodological, and technological foundations for the systematic implementation of Al
tools in practical classes as a unified model, and their impact on learning outcomes is insufficiently
empirically substantiated in the context of real-world learning activities. The resulting scientific
problem is the lack of structured pedagogical approaches to the effective use of Al tools in practical
classes. Addressing this gap is crucial for developing students' professional and digital competencies
in higher education, as practical training is the key link between theory and professional practice.
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Therefore, the research questions address the pedagogical model for implementing Al tools and how
they impact learning effectiveness, which, in turn, is directly related to improving the quality of
education in the context of modern digital transformation.

Methods and materials. The study was conducted in the first half of the 2025-2026 academic
year at the L. N. Gumilyov Eurasian National University. Thirty-three 2nd year students of the
Computer Science educational program took part in the experiment. Therefore, the study was
conducted in a quasi-experimental design with repeated measures. This was done for the following
reasons:

» Using each participant as their own control reduces the influence of individual differences;

* Increases statistical power in the case of small samples;

» Allows for a precise determination of the effect of the training intervention.

The study was organized in two stages. Developing a small website is a learning process that
can be completed in a short period of time. During the control stage (week one), students created a
website without using artificial intelligence tools, and during the experimental stage (week two),
students were given tasks to create a website using artificial intelligence tools. The structure of the
tasks in both stages was the same, but the topics were chosen differently. This approach was used to
reduce the transfer effect of training and ensure the internal validity of the obtained results.

The training, which included the use of artificial intelligence tools in practical exercises, was
divided into three stages:

1. Preparatory stage. The curriculum was analyzed, and the content of the practical lessons on
website construction was restructured. During both weeks, each student was given assignments on
defining a website theme, planning the structure, developing the design, and writing content. The
difference was that during the experimental stage, students used freely available Al tools (ChatGPT,
DeepSeek, Perplexity Wix ADI, Framer Al, and Durable AI) to complete the assignments.

2. Training stage. During the class, students created websites using the tools selected for the
practical assignment. In the control phase, pupils created their websites without using artificial
intelligence tools. In the experimental phase, pupils created their websites using the following
artificial intelligence tools:

e ChatGPT — a natural language-based generative Al tool used for planning website structure,
developing text content, editing content and generating ideas.

e DeepSeek — a generative language model with a built-in search engine, used for content
creation.

e Perplexity Al — an Al-powered search engine that aggregates information from multiple
sources and automatically provides links.

e Wix ADI — an Al platform for automatically creating websites based on the user’s goals,
audience and design preferences.

e Framer Al — an artificial intelligence tool for generating interface designs and visual mock-
ups.

e Durable AI — a generative platform for creating websites that automatically generates the
structure, text and visual elements of a site based on a brief description provided by the user.

The teacher acted as a moderator, providing exclusively methodological support, monitoring the
completion of tasks and, where necessary, offering organisational advice. This role was chosen to
ensure the objectivity of the experiment and to minimise external influences. At the end of the session,
each student’s contribution and level of knowledge were assessed.

3. Evaluation stage. A set of diagnostic tools was used to assess learning outcomes. Students'
academic performance was assessed using a test consisting of 20 closed-ended questions. The
questions are divided into four content blocks:

1)  Website structure and planning (5 questions);

2)  Web design fundamentals (5 questions);

3) organising web content (5 questions);

4)  web interface and functionality (5 questions).
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Each question had four answer options, only one of which was considered correct. The Al-based
Quizizz platform was used for the test. Each correct answer was awarded 5 points, for a total
maximum score of 100. The test results were used as a numerical indicator of the students' level of
theoretical preparation.

The level of practical skills development was assessed using a specially developed rating scale
for this topic. The assessment rubrics included the logical structure of the website, the quality of the

visual design, the functionality of the interface, and the correctness of the content (Table 1).

Table 1. Rubric for Assessing Website Development Quality

Criterion Excellent (22-25) Good (16-21) Satisfactory (9-15) | Poor (0-8)
(Max Points:
25)
Logical The structure of the site is | The  structure  is | The structure is | The  structure s
structure of the | complete, logical and | essentially  logical; | partially organised; | disorganised; there is
website (0-25) | systematic; the | there is a weak | the links between | no connection
relationship between the | connection between | sections are weak; | between sections;
departments is clear. | some sections; | there are difficulties | navigation is unclear
navigation is convenient | navigation is | with navigation. or non-existent.
and intuitive. convenient and
intuitive.
Visual Design | The design is | The design is | The design is | The design does not
Quality (0-25) | harmonious, generally harmonious; | inconsistent; the | meet the
contemporary and | some visual elements | colours and elements | requirements; the
aesthetically  pleasing; | do not fully align. have been chosen at | visual solutions are
colours, fonts and random. haphazard and of poor
composition are used quality.
effectively.
Interface All  elements  work | The main functions | A number of | Many features do not
functionality correctly; the site is fully | work; there are minor | functions are not | work; the site is
(0-25) functional;  the user | bugs, but they do not | working  properly; | unusable or very
experience is of a high | generally hinder use. | difficulties are being | difficult to use.
standard. encountered in use.

Accuracy and
quality of
content (0-25)

The content is complete,
accurate, well-structured
and fully relevant to the

The content 1S
sufficient, but there
are some inaccuracies

The content is only
partially complete; it
contains errors; the

Content is insufficient
or incorrect; not
relevant to the topic.

topic; there are no | or minor errors. structure is weak.
linguistic or  stylistic
errors.

Source: Authored by the researcher

Each criterion was assessed on a set scale, and the overall results of the practical tasks were
converted to a 100-point system. The final mark was calculated by averaging the results of the theory
test and the practical tasks.

A 12-item questionnaire was used to assess students’ attitudes towards the use of artificial
intelligence tools. The questionnaire had a mixed structure. The first question was presented as a
multiple-choice question, whilst the remaining questions were rated on a Likert scale (1 = strongly
disagree, 5 = strongly agree). The first question of the questionnaire aimed to determine which
artificial intelligence tools the students used at each stage of completing the practical assignment
(defining the topic and planning the structure, developing the design, preparing the content, and
creating and publishing the website).

The remaining 11 survey questions concerned aspects such as effectiveness (4 questions), ease
of use (4 questions) and difficulties encountered when using (3 questions) Al tools. This structure
enabled a comprehensive assessment of the students’ experience in using artificial intelligence tools.

The data obtained using diagnostic tools were analysed using descriptive statistics and
comparative analysis. Student’s t-test was used to identify within-group differences. The results were
processed in the Python programming environment and presented as histograms and box plots.
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Results and their discussion. A comparative analysis was conducted to assess the effectiveness
of incorporating artificial intelligence tools into practical lessons. The distribution of pupils’
academic performance during the control and experimental phases is shown in Figure 1.

Frequency of Scores (Control vs Experimental Stage)

E Control Stage
B Experimental Stage

Number of Students

75
Score

Figure 1. Frequency distribution of scores
Source: Authored by the researcher

In the results of the control stage, it is noted that the main part of the ratings is concentrated in
the range of 60-75 points. This suggests that most of the students' academic achievements were
moderate. In addition, scores of 65 and 70 are considered as more common indicators, which means
that this interval occupies a dominant place in the distribution structure.

The results of the experimental stage show significant changes in the structure of the distribution
of grades. Most of the scores are concentrated in the range of 75-90 points, with 80 points highlighted
as the most common value. This indicates an increase in student academic performance and an
increase in the number of students who received higher scores.

The results of the comparative analysis show that the proportion of high grades increased in the
second week compared to the first. For example, the number of students receiving 80, 90, and 95
points increased significantly in the experimental stage. Conversely, the frequency of grades in the
lower range (55-65 points) decreased. This indicates an increase in the overall level of learning
outcomes and a qualitative improvement in student performance.

Overall, the distribution of grades shows that in the experimental stage, results shifted toward
the high-score range. This change indicates an effective organization of the educational process and
an improvement in student performance on practical assignments. Furthermore, the concentration of
results in the high range indicates increased student engagement and improved learning.

Statistical analysis methods were used to determine the significance of differences between
students' academic performance over two weeks of study (Table 2).

Table 2. Comparative descriptive analysis

Indicator Mean Median Mode SD
Control stage 73.03 70 70 10.68
Experimental stage 81.52 80 80 9.14

Source: Authored by the researcher
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According to the results of descriptive statistics, the average score in the control stage was 73.03,
and in the experimental stage this indicator increased to 81.52. Thus, it was found that the average
academic achievement increased by 8.49 points, or about 11.6%.

A paired Student's t-test was used to determine the statistical significance of the differences, and
the results showed that the difference between the two stages was statistically significant (p < 0.05).
These results indicate that the use of artificial intelligence tools contributed to a significant
improvement in learning outcomes.

For a more detailed analysis of the distribution of academic achievements and the identification
of patterns that characterize the effectiveness of the use of artificial intelligence technologies in
practical training, an in-depth visual and statistical analysis was carried out. The Boxplot chart was
used as an analytical tool, providing the ability to estimate median values, ranges, and anomalous
deviations within the sample (Figure 2). The use of this method made it possible to obtain a holistic
view of the data structure, expand the capabilities of descriptive statistics and improve the accuracy
of interpretation of the study results.

Distribution of Scores (Control Stage vs Experimental Stage)

95 A

90

85 A

Score
|
w
1

70

65

60 +

55 - —

T T
Control Stage Experimental Stage

Figure 2. Distribution of Grades (Boxplot)
Source: Authored by the researcher

A comparative analysis of the two stages results shows that in the experimental stage, the central
tendency of the scores increased, and the results shifted toward higher scores. The increase in the
median score from 70 to 80 points indicates a significant improvement in students' learning.
Furthermore, the increase in the bottom quartile score from 65 to 75 points indicates that the majority
of students in the group also improved their performance.

Thus, the results of the statistical analysis also empirically confirm that the integration of
artificial intelligence technologies into practical classes contributes to the improvement of student
academic performance, the quality of knowledge acquisition and the stability of learning outcomes.

The absence of statistically significant outliers and extreme values indicates the consistency of
academic achievements and a uniform level of assimilation of the content of practical classes by all
students. Based on these data, it can be concluded that the introduction of artificial intelligence tools
in practical training has ensured consistency, methodological consistency and sustainable dynamics
of mastering educational material.

From a pedagogical and methodological position, the results obtained confirm the high potential
for the use of artificial intelligence tools in the process of modernizing practice-oriented learning.
There is an increase in the educational activity of students, an increase in the quality of tasks, as well
as the formation of a more flexible and adaptive model of educational interaction, which contributes
to the development of independence, critical and reflective thinking of students.
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Thus, the results of visual and statistical analysis confirm the stability and balance of students'
educational achievements, which serves as empirical confirmation of the effectiveness of the
methodology for integrating artificial intelligence technologies into the educational process.

The results of the survey showed that the use of artificial intelligence has a significant impact on
the organization and effectiveness of practical training. The introduction of artificial intelligence
technologies into the educational process has significantly changed the structure of practical classes.
In particular, compared to classes conducted without the use of artificial intelligence tools, students'
academic activity increased by approximately 35%, and the time spent on practical tasks decreased
by an average of 40%. In addition, the time spent on providing feedback was almost halved, and the
teacher's workload was reduced by approximately 25%.

The survey found that approximately 90% of students actively use artificial intelligence tools.
(Figure 3).

B Wix ADI [ Framer Al Durable Al | ChatGPT [ DeepSeek [ Perplexity
20
15
10
5
0
Defining the topic and Creating a design Content preparation Creation and
planning structure of publication
the site

Figure 3. Frequency of use of students' Al tools in practical classes
Source: Authored by the researcher

During the topic-selection phase, the majority of students chose ChatGPT (n=19; 57.5%), which
1s in line with expectations for a phase focused on cognitive processes. Wix ADI was used as a source
of structural templates (n = 13; 39.3%). DeepSeek (n = 6) is used for initial topic research. A sharp
shift is observed during the design phase: Wix ADI takes first place (n = 18; 54.5%), whilst ChatGPT
drops to n =9 (27.2%). This sample indicates functional specialisation: students distinguish between
tools by task type — verbal (LLM) and visual-constructive (design) — without any pedagogical
instructions. At the content-filling stage, ChatGPT regains the lead (n = 16; 48.4%), whereas at the
publication stage, Wix ADI (n = 16; 48.4%) takes first place again thanks to its built-in hosting
capabilities. Perplexity remains a secondary tool at all stages (total n = 6; 3.6%).

According to the analysis results, the tools are divided into four categories according to their
role in the learning process (Table 3).

Table 3. Classification of Al tools by their function

Groups Al Tools Periods Function
Automation Wix ADI, Design, Publication | Offline generation of the web frame, structure and
constructors Durable Al visual design of the site without coding
Cognitive Assistants ChatGPT, Defining the Support for content planning, generation, critical
DeepSeek topic/Structure, analysis and restructuring
Content
Visual Generators Framer Al Design Prototyping of UI solutions while preserving the
student's author's design solutions
Information filters Perplexity Al Defining the topic | Accelerated search and primary aggregation of
/Structure sources as an "input" step of the chain

Source: Authored by the researcher
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Automated constructors (Wix ADI, Durable Al) can independently create a fully-fledged web
product in a short space of time. This allows teaching time to be devoted to higher-order cognitive
activities; however, the student receives the final result without having mastered the intermediate
skills, which means that the practical aspects of the task may be lost. The pedagogical solution lies
in the introduction of reflective tasks.

Cognitive assistants (ChatGPT, DeepSeek) are transforming the cognitive architecture of the
learning process by generating content, suggesting alternative structures and conducting critical
analysis. Although the benefit lies in the development of metacognitive skills (planning, reflection,
critical thinking), there is a risk that learners may entrust their thought processes entirely to Al.

Visual generators (Framer Al) facilitate the development of interface prototypes, expanding
visual solutions whilst preserving the student’s creative input. However, they require a basic
understanding of design.

Information filters (Perplexity Al) speed up the search for and initial processing of information,
helping to establish a factual foundation. They are used at the initial stage, before cognitive assistants
are deployed, to verify the accuracy of information.

Thus, the selection of artificial intelligence tools was based not on their technical specifications,
but on their primary pedagogical function within the context of the learning objective. This approach
enables these tools to be used in a targeted and effective manner at every stage of the practical
sessions.

The survey results for the remaining 11 questions indicate that students have a highly positive
attitude towards the introduction of artificial intelligence tools into the educational process (Figure
4).

Student Self-Assessment of Al Tools (%, n = 33)

Learning effectiveness

Practical productivity

_an =~
305
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Search & analysis skills

Engagement & creativity
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Figure 4. Results of quantitative assessment of students' level of agreement
Source: Authored by the researcher

Thus, about 85% of respondents noted that the use of artificial intelligence tools contributes to
increasing the efficiency of educational activities and facilitates the performance of practical tasks.
These results prove that students were able to effectively use Al tools for various purposes. 80% of
students noted that Al platforms increased the productivity of practical classes.
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In addition, 78% of the survey participants indicated the development of their abilities for
independent search, selection and analytical processing of information, which reflects the formation
of elements of research and critical-analytical competence.

No less indicative is the fact that 72% of students characterized practical classes conducted using
Al as more dynamic, interesting and creative. These data indicate an increase in the motivational
component of educational activities, an increase in student involvement and an increase in the
emotional attractiveness of the educational process.

Taken together, the results obtained confirm that the integration of artificial intelligence tools
contributes to the formation of an active position of the student, the development of digital autonomy
and the transformation of traditional approaches to the organization of practical training.

An analysis of the study's results allows us to develop a pedagogical model that effectively
utilizes artificial intelligence tools in practical classes during the training of future computer science
teachers (Figure 5). The proposed model aims to ensure students' professional and digital
competencies, taking into account the interrelationships between the key structural elements of the
educational process.

Integrating Al tools into practical classes

Didactic component | ‘ e ‘ |Technolﬂgi+:.al component
component

Studn.ant-centen_ad Al tools in practical Digital environment and
leaming, adaptive tasks and assessment Al-based platforms
content P
Pedagqgmal Interactive leaming, feedback, independent work

conditions

Learning - - N ) )

outcomes Digital competence, critical thinking, practical skills

Figure 5. Pedagogical model of integrating Al tools into practical classes
Source: Authored by the researcher

The model's primary goal is to develop the professional, digital, and analytical competencies of
future computer science teachers through the use of artificial intelligence tools in practical classes.
This goal is driven by the need to organize the educational process in the context of digital
transformation and improve students' readiness for practical work.

The didactic component is concerned with organizing learning content and managing students'
cognitive activity. The use of artificial intelligence tools enables the individualization of learning
materials and the creation of individual learning paths for students. Al tools enable the adaptation of
educational content to students' level of preparation, cognitive characteristics, and learning needs.
This helps increase motivation for learning, develop metacognitive skills, and develop the ability to
independently assimilate knowledge.

The methodological component determines the form of organization, methods of practical
classes and ways of pedagogical interaction. The use of artificial intelligence tools, such as ChatGPT,
Copilot, DeepSeek and Quizizz, provides automation of assessment processes and the generation of
feedback in real time. The use of such solutions allows to increase the objectivity of assessment
procedures, minimize the teacher's time spent and increase the accuracy of the analysis of students'
educational achievements. methodological flexibility of pedagogical activity and the interaction of
the subjects of the educational process is optimized.

The technological component characterizes the digital infrastructure for organizing practical
classes. The integration of artificial intelligence tools expands the digital space of practical training
through the introduction of generative technologies, visual design tools and web content creation.
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Using ChatGPT, Wix ADI, Framer Al, Durable AI, DeepSeek, and Perplexity Al in website
development helps develop students' applied and design competencies, as well as foster creative and
critical thinking, which is especially important in the context of training future computer science
teachers.

The effective implementation of the proposed model requires the provision of the following
pedagogical conditions:

e gsystematic implementation of artificial intelligence tools in practical exercises;

e organization of interactive learning activities;

e support for students' independent learning activities;

e providing prompt feedback between the teacher and the student;

e formation of a digital educational environment.

A comprehensive comparative analysis conducted to substantiate the scientific basis of the
proposed research model clearly demonstrates its alignment with international research and its
methodological distinctiveness. For example, while Li et al. examine artificial intelligence (Al)
primarily in terms of knowledge analytics and teaching automation, Miron et al. prioritizes the
psychological acceptance of technology and digital infrastructure issues. In this context, our proposed
model goes beyond simple tool-level integration, offering a comprehensive approach that integrates
pedagogical content, the digital environment, and teaching methods [12, p. 4-5; 13, p. 30-31].
Maintaining the strong pedagogical foundations of professional development in the Rincon-Gallardo
model, our study examines Al tools (ChatGPT, Wix ADI, Perplexity, etc.) and aims to enhance the
competence of future teachers through the systematic integration of Al tools (ChatGPT, Wix ADI,
Perplexity, etc.) into practical lessons [14, p. 172-173].

Substantiating the scientific significance of the research model from an industrial and technical
perspective further deepens its interdisciplinary nature. While Jackson et al.'s study examines
generative artificial intelligence (GenAl) as a tool for decision-making and strategic planning in
complex systems such as supply chains, with a focus on operational efficiency, our model adapts this
approach to the educational environment [15, p. 6123-6124]. Here, Al serves not simply as an
information resource, but as a key component in managing and optimizing the learning process.
Furthermore, Blagodelsky's analysis of Al use in front-end development directly correlates with the
technical component of our model (web content creation, design) [16, p. 1071-1072]. Because
Blagodelsky emphasizes the importance of combining theoretical knowledge with practical
programming, our study examines Al tools as a didactic foundation for developing students' technical
skills.

Thus, while the international pedagogical and technical research reviewed confirms the
effectiveness of Al in specific sectors, the proposed comprehensive model integrates these
technological capabilities into a unified system aimed at developing the professional competence of
future computer science teachers.

It should be emphasized that the use of Al technologies does not lead to the displacement of
traditional forms of education, but, on the contrary, contributes to their enrichment and improvement.
Al tools play the role of support tools that increase the effectiveness of pedagogical activities, as well
as create conditions for the organization of an interactive, self-developing educational environment.

The transformation of the role of the teacher in the context of the use of Al is manifested in the
transition from the function of knowledge translation to the role of a mentor, consultant and
moderator of the educational process. This transition reflects the key principles of the modern
student-centered learning paradigm, which involves the active involvement of the student in the
processes of analysis, reflection and self-assessment.

Thus, the development of digital and analytical competencies of students through artificial
intelligence systems contributes not only to increasing the level of their professional training, but also
to strengthening the competitiveness of future teachers in the labor market. In the future, this direction
can become one of the methodological foundations for modernizing the training of specialists in the
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field of pedagogical informatics, ensuring their readiness to function in the context of the digital
transformation of education.

Conclusion. Comprehensive answers were provided to all three research questions posed during
the study: the pedagogical and technological prerequisites for the implementation of artificial
intelligence tools in practical lessons were identified, and their positive impact on pupils’ learning
outcomes and their attitude towards the learning process was empirically demonstrated. A
pedagogical model for the effective integration of artificial intelligence tools into practical lessons
was also proposed.

The integration of artificial intelligence tools into practice-oriented forms of education is
considered one of the key areas of innovative evolution in the higher education system. Current
research shows that the use of artificial intelligence tools significantly enhances the individualization
of the educational process, intensifies students' cognitive activity, and automates a significant portion
of educational and practical tasks.

From a pedagogical perspective, the introduction of artificial intelligence tools transforms all
structural components of the educational process — didactic, methodological, and technological. At
the same time, teachers' activities become more exploratory and creative, and the student's role shifts
from that of passive recipients of knowledge to an active, subjective position based on interaction,
independence, and reflection.

The inclusion of artificial intelligence tools in the structure of practical classes ensures the
activation of independent educational activities of students, contributes to the consolidation of
practical skills and the formation of sustainable professional competencies. The educational process
in such conditions acquires the properties of adaptability, interactivity and flexibility, which meets
the modern requirements of the digital educational environment.

At the same time, the effective use of artificial intelligence technologies in the higher education
system requires the solution of a number of important tasks related to compliance with the principles
of academic honesty, the protection of personal data and the formation of an ethical culture of all
participants in the educational process.

In the long term, the large-scale integration of Al technologies into pedagogical design, adaptive
assessment, and digital learning management can become the basis for a profound transformation of
higher education. Therefore, artificial intelligence should be considered not just as an auxiliary tool,
but as a key element in the formation of a new educational paradigm focused on personalization,
research activity and continuous professional development.
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’Mapam Ocnanos ameindaser Bamoic Kazaxcman meduyuna ynusepcumemi
‘Huz0e Omep Xanucoemup ynueepcumemi
L3demana, Kazaxeman
’Axmebe, Kazaxcman
“Huzoe, Typxus

KACAHABI UHTEJUIEKT K¥PAJIJIAPBIH TOXIPUBEJIIK CABAKTAPT A
KIPIKTIPYAIH IIEJATOI'MKAJIBIK ) KOHE TEXHOJIOI' UAJIBIK HET'I31EPI

Anoamna

Kasipri Tagma OimiM Oepy KyHeciHiH CTpaTeTHSIIBIK JaMYBIHBIH 0acThl OaFbIThl — MU(QPIBIK TEXHOJOTHSIIAP MECH
xacaaapl nHTEIUTeKT (OKU) KypanmapslH OKy mporeciHe THIMII KipikTipy Oombim TaObsumansl. by OareiT Oinmim Gepy
camachlH apTThIPY/IbIH MaHBI3 bl TETIriHE alfHANIBIN OTHIP, dCipece )KOFapbl OKY OPBIHAAPBIHIA THKIPUOLIIK cabaKTapIbIH
Ma3MyHBIH KETUIIPY MEH OKBITY 9JIICTEMECIH JKaHFBIPTY TYPFBICHIHAH epekiie MoHre ue. XK Kypangapbl OKbITYILbI
MEH CTYJCHT apachlHIarbl ©3apa SPEKETTeCy/l >KaHIAHJIBIPHIT KaHa KOWMal, OKy MaTepuajblH JapalaHIbIpyFa,
TarnchIpMaapabl aBTOMATTAHABIPYFa KOHE JKeJIe opi camayibl Kepi OaiilaHbIC OpHATYFa MYMKIHIIK Oepemi. MyHmai
tocin student-centered learning Ty XKbIpbIMAaMachiMEH THIFBI3 OaiaHbICTBI, ce0eOi 0a OUTIM aNyIIBIHBIH OKY
OeJICeHTUIITIH KYLIeHTyTe, 031HIK OL1iM aTy KaOlIeTTepiH XKeTinaipyre OarbITTalFaH.

Makanaza >xorapbl OKy OpbIHAAPBIHAAFEI TOKIpHOenik cabakrapra XU KypangapbiH KipiKTipyAiH Me1arorukaibik
JKOHE diCTEMEITiK Heri3/Iepi kaH-KakThl TangaHansl. 3eprrey O6apeicsiaaa ChatGPT, Wix ADI, Framer Al, Durable Al
xoHe Oacka na 3amaHayu JKU miatdopManapsl ToKipHOeIiK TarchlpMaiapAblH Ma3MYHBIH OalBITy 12 )KOHE OKY IPOIIeCiH
KaHIAHABIPYAa KOJIAHBUIABI. Y CBHIHBUIFAH SMICTEMETIK MOJENb YII Heri3ri Ke3eHHEH Typalbl: TalbIHIBIK Ke3eHI
(Kypanmmapasl ipiKTey XoHE TalChIpManapibl ko0anay), OKBITy Ke3eHI (MHTepPaKTHBTI TOXIPHOCTIK opeker), Oaramay
JKOHE Talay Ke3eHi (HOTHKeIep Al aBTOMATTaHABIPEUTFAH TYPIE OHICY KoHE Kepi OailaHbIC).

OKCIIepUMEHTTIK 3epTTey HoTmkenepi KM KypangapelH KoNIaHy TXipuOenik cabaKkTapIplH THIMALUIITIH endyip
apTTHIPaThIHBIH KopceTTi. CTYJCHTTEP/IIH MOHTre JIereH KbI3bIFYLIBUIBIFEI MEH TAHBIMJIBIK OCJICEH T OCTi, ajl TONTHIK,
JKOHE KOOANBIK )KYMbICKa KaTbICy JeHreii >korapbuianibl. COHBIMEH KaTap, OKy MpOoILeci MKeMIIi yoHe Oerimenrim
cunaTka ue 0oJibl, OyJ1 OLTiM canacbiHa OH acepiH Turizai. Makanana KU texHosorusuapbiH Toxipubenik cabakrapra
€HTI3Y/IH TeNaroruKajiblK MYMKIHIIKTepl MEH oJiCTEeMENiK IIapTTapbl KEUICH/I TYPFbIAa KapacThIPBUIBIN, OKBITY
carachbH apTThIPYIbIH THIM/II KOJIJIaphl aHBIKTAIIFaH.

Y CBIHBICTAp KaTapblHIa OKBITYIBLIAPBIH HHPIIBIK KY3bIPETTUINH apTTHIPY, OKYy-aicTeMenik kemenaepre KU
KYpaJIapblH €Hri3y, CTYICHTTepHAiH >XOOANBIK >XoHe 3epTrey kymbicTapbiHna KW TeXHONOrHsIapblH KeHiHEH
naianany )oJIapbl HAKThl KOPCETIITeH.

Tyuinoi cesdep: »acaHIBl MHTEIUIEKT, TOXIpUOEIiK cabak, mupibIk TexHomorusmap, KU kypangapsl, ChatGPT,
oMIiCTEMETIiK MOJIEITh, XKOFapHI OUTiM Oepy .

*Nyiiceranuesa A.', Ymupsaxosa X.2, My6apakos A.%, Yamumkan 2.4
1.3 Eepasuiickuii nayuonanvnwiii yuueepcumem um. JI. H. I'ymunesa
2 3anaono-Kazaxcmanckuii meouyunckuii ynueepcumem umenu Mapama Ocnanoea
4 Yuusepcumem Huz0e Omepa Xanucoemupa
3 Acmana, Kazaxcman
2 Axkmobe, Kazaxcman

HEJATOT'HYECKHUE U TEXHOJIOITTMYECKHUE OCHOBbBI HHTETI'PALIMU CPEACTB
NCKYCCTBEHHOI'O HHTEJIVIEKTA B IPAKTUYECKHUE 3AHATUA

Annomayus

B coBpeMEHHBIX YCIOBHSAX CTPAaTETHYECKOE DPA3BUTHE CHUCTEMBI OOPa30BaHMS OIPENENSeTCS MPUOPUTETHON
opueHTae Ha 3((PEKTUBHYIO MHTETPALUI0 HUPPOBHIX TEXHOJIOTHH W WHCTPYMEHTOB HMCKYCCTBEHHOTO MHTEIUICKTA
(M) B o6pazoBaTensHbIil mporiece. MuTerparus UM-TexHOI0THi TO3BOJIET HE TOIBKO MOJIEPHU3UPOBATH COJIepKaHNE
NPAaKTHYECKUX 3aHATUH W METOJbl MpPEeroJaBaHus, HO M 00ecCleulTh MHIMBHUAYaAIH3aLlUI0 OOyUCHHUs, OINEPAaTHBHYIO
0o0OpaTHyIO CBSI3b M aBTOMAaTH3aLMIO psijia nejarorudeckux (yHKuui. [lonoOHbIE M3MEHEHMsT HANPSIMYIO CBS3aHBI C
peanu3anyel NPUHIUIOB TMYHOCTHO-OPUEHTUPOBAHHOIO OJX0/1a, HAIIPABJIEHHOIO HAa Pa3BUTUE CAMOCTOSATENILHOCTH U
[I03HABATEILHOM aKTUBHOCTH CTYJCHTOB.

B cratee mnpencTaBieH KOMILUIEKCHBIN aHAIW3 MEJArOTHUECKUX M METOAWYECKHX OCHOB HpPHUMEHEHHUS
WHCTPYMEHTOB HCKYCCTBEHHOI'O MHTEJIEKTa B 00pa30BaTeNbHOM NpakTHKe BY30B. B Xone uccnemoBaHust ObLTH
anpoOupoBanbl Takue maTdopmel, kak ChatGPT, Wix ADI, Framer Al, Durable Al u apyrue, ncronab30BaHUE KOTOPHIX
CHOCOOCTBOBAJIO OOOTALICHUIO COJEpPKAaHMA MPAKTHYECKUX 3aJaHUi W TIOBBIICHWIO MOTHBALMH OOYYaIOMIHNXCS.
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Pazpaborannas Monens uHterpauuu MU BritodaeT Tpu mocieoBaTEIbHBIX dTala: IMoJrOTOBUTENBHbIN (ONpeeIeHue
uened u mondop HUQPOBHIX CpeAcTB), oOydaromui (OpraHu3auusi WHTEPAKTHBHOW IESTENBHOCTH CTYICHTOB) M
OLICHOYHO-aHATNTHYECKU I (aBTOMaTH3MpOBaHHAS obpaboTka pe3yabpTaToB u TIpeIoCTaBICHHE
WHAWBUIYAIN3UPOBAHHON 0OpaTHOI CBS3H).

Pe3ynpraThl Memarormyeckoro SKCIEPUMEHTa MOATBEPAMIM, YTO CHCTEMaTHYecKoe ucnonab3oBaHne MH-
HMHCTPYMEHTOB CIIOCOOCTBYET POCTY MHTEpECca K yu4eOHOH TUCIUILIIHE, aKTUBU3AIMH 03HABATENIBHOM NEITEIFHOCTU U
Pa3sBUTHIO HABBIKOB COBMECTHOH paboThl. IIprMeHEHHE TEXHOJOTHWIi HCKYCCTBEHHOTO HHTEIUICKTAa JICJIacT
oOpa3oBaTenpHBI Tporecc Oonee THOKWAM, aJaNTHBHBIM W OPHUEHTHPOBAaHHBIM Ha JHMYHBIE OOpa3oBaTeIbHEIC
TPaeKTOPUH CTYACHTOB.

B 3axmoueHue mNpeasoKeHbl HalpaBiIeHHsl JAIBHEWIIEro COBEPIICHCTBOBAHMS O0pa3oBaTENbHOIN INPaKTHUKH,
BKJIIOYAIOIIME TOBBIIICHHE NU(PPOBOI KOMIIETEHTHOCTH Ipenoaasaresei, BHenpeHue MM -uHCTpyMeHTOB B yueOHO-
METOJMYECKHE KOMIUIEKCH M PACHIMPEHHE HMX HCIIONb30BAaHMS B HCCIENOBATEIbCKON M IMPOCKTHOH JesTeIbHOCTH
00yJaroIuXCs.

Kntouegvie cio6a: NCKyCCTBEHHBIH HHTEIJICKT, IPAKTUYECKUE 3aHATHS, IU(POBBIE TEXHOJIOT U, HHCTpYMeHThI U,
ChatGPT, meroamdaeckast MOeTb, BEICIIIce 00pa30BaHIeE.
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