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Abstract

Relevance. The digital transformation of education in the global dimension is accompanied by the active
implementation of artificial intelligence technologies, which are reshaping approaches to the organization of the
educational process, the assessment of learning outcomes, and the management of education quality. These processes
acquire particular significance in the field of vocational education, where the demand for adaptive, personalized, and
analytically grounded educational solutions is increasing. At the same time, existing approaches to the use of artificial
intelligence in pedagogical practice remain fragmented and insufficiently methodologically substantiated. A gap is
observed between the technological capabilities of intelligent systems and their pedagogical integration, as well as the
absence of comprehensive methodological foundations for their application in the professional activities of teachers.

Purpose. The purpose of the study was the theoretical substantiation of the methodological foundations for the use
of artificial intelligence in the professional activities of teachers in vocational education institutions and the determination
of their role in the transformation of the educational process.

Methods. The study was conducted on the basis of a theoretical analysis of contemporary scholarly sources, the
generalization of international experience in the implementation of intelligent educational systems, a systemic approach to
modeling educational processes, and elements of comparative analysis. Methods of content analysis of scientific
publications, structural and functional analysis of educational systems, as well as conceptual modeling were employed to
identify the interrelationships among pedagogical, technological, and managerial components.

Results. It was established that the integration of artificial intelligence into the professional activities of educators
ensures a transition to data-oriented management of the educational process, increases the objectivity of assessment, and
promotes the personalization of learning. In particular, the application of educational analytics makes it possible to identify
risks of academic underachievement at early stages, while the use of adaptive algorithms enhances learning effectiveness.
It can be concluded that the implementation of intelligent systems contributes to an increase in the effectiveness of learning
activities and to the improvement of the quality of educational decisions. A relationship was identified between the level
of educators’ digital competence and the effectiveness of the use of intelligent tools, and the role of a three-component
model (pedagogical, technological, and human resource) in ensuring their effective application was determined.
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Conclusions. It is substantiated that the use of artificial intelligence in the professional activities of educators acts
as a factor in the transformation of the educational environment, contributes to increasing the adaptability of learning, and
forms a basis for the implementation of analytically grounded education management. The obtained results expand
theoretical understandings of the digitalization of vocational education and create prerequisites for the development of
practical recommendations for the implementation of intelligent technologies in pedagogical practice.

Keywords: educational analytics, adaptive learning, digital transformation of education, data-driven

approach, intelligent educational environments.

Introduction. The current stage of
educational development is characterized by
intensive digital transformation, which encompasses
all levels of educational systems and is accompanied
by the active implementation of artificial
intelligence technologies in pedagogical practice. In
the global scholarly discourse, increasing attention
is being paid to the transition from traditional
learning models to intelligent educational
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environments, within which data serve as the basis
for pedagogical and managerial decision-making.
Such an approach is associated with the
development of the concepts of data-driven
education, learning analytics, and adaptive learning
(Fig. 1), which open up opportunities for the flexible
consideration of individual educational needs and
for enhancing the effectiveness of the learning
process (Ifenthaler & Yau, 2020; Baker, 2019).
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Figure 1. Conceptual model of ubiquitous learning within an artificial intelligence—oriented

educational ecosystem

studies presented in learner engagement,

and the improvement of

publications indexed in Scopus and Web of Science
have emphasized the significant potential of
artificial intelligence as a tool for the modernization
of education. In particular, it has been demonstrated
that the use of intelligent tutors, adaptive platforms,
and educational analytics systems contributes to the
growth of academic achievement, an increase in
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feedback quality (Roll & Wylie, 2016; Bond et al.,
2020).

The generalization of empirical research
findings demonstrates the effectiveness of predictive
analytics in identifying risks of academic
underachievement at early stages of learning, which
creates prerequisites for timely pedagogical
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intervention. At the same time, contemporary
scholarly works emphasize that the integration of
artificial intelligence goes beyond technological
changes and entails a transformation of the
educator’s role, who increasingly acts as a learning
facilitator, an educational data analyst, and a
coordinator ~ of  individualized  educational
trajectories (Holmes et al., 2019; Selwyn, 2019).

The problem of using artificial intelligence
in vocational education institutions is of particular
relevance, where the educational process is oriented
toward the formation of practical competencies and
rapid adaptation to changes in the labor market. In
this context, intelligent educational systems are
considered as an integrative tool that combines
pedagogical, technological, and managerial
components of the educational environment. They
ensure continuous monitoring of learning outcomes,
personalization of educational trajectories, and
support for managerial decision-making based on
analytical data (Luckin et al., 2016; Chounta et al.,
2024). The concept of ubiquitous learning, presented
in the works of Gros, Kinshuk, and Maina (2016),
reflects a transition to a new educational paradigm
in which learning is no longer tied to a specific place,
time, or formal educational setting, transforming
into a continuous, integrated, and context-dependent
process. Within this approach, digital technologies
perform not only an instrumental function but
become the environment of educational activity,
ensuring constant access to knowledge, interaction
among participants of the educational process, and
adaptation of learning content to the individual
characteristics of learners. Of particular importance
is the integration of artificial intelligence, which
enables the personalization of learning, real-time
analysis of educational data, and the formation of
individualized educational trajectories.

In this context, a synthesis of three
interrelated levels takes place: technological,
pedagogical, and analytical. The technological level
encompasses digital platforms, mobile
environments, and intelligent systems; the
pedagogical level is oriented toward adaptive
teaching methodologies and facilitation of the
educational process; the analytical level ensures the
processing of large data sets and supports decision-
making. The interaction of these levels forms an
integrated intelligent educational environment in
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which learning acquires a flexible, personalized, and
predictive character.

In the near future, it can be expected that Al
technologies aimed at personalization and
adaptability will revolutionize the way both
individuals  (through individualized learning
pathways) and groups or teams learn, improving
both the educational process and group interaction.
Their implementation will facilitate broader access
to advanced digital technologies, expanding the
share of the research-based approach in education
and improving the quality of educational services.

The development of educational
environments incorporating Al elements for the
professional development of teaching staff will
contribute to the modernization of the scientific and

educational process in institutions of higher
pedagogical and  postgraduate  pedagogical
education, enhance the effectiveness of
implementing immersive technologies, cloud

computing tools and services, and Al-based systems
in the educational process, improve the quality of
teacher training, and increase the level of teachers’
digital competence (Bezruchenkov & Shchuka,
2025).

At the same time, despite significant
scholarly interest in the issue of artificial
intelligence in education, a number of unresolved
issues are identified in contemporary research. First,
a considerable proportion of scientific works focuses
on the technological aspects of developing
intelligent systems, whereas the methodological
foundations of their use in the professional activities
of educators remain insufficiently developed.
Second, there is no coherent concept for the
integration of artificial intelligence into pedagogical
practice that would take into account the specifics of
vocational education, in particular the combination
of theoretical training with practice-oriented
learning. Third, a gap is observed between the
potential of educational analytics and its actual
implementation in practice, which is associated with
an insufficient level of educators’ digital
competence and the absence of clear methodological
guidelines (Baker, 2019; Bond et al., 2020).

The ethical dimension of the application of
artificial intelligence in education acquires
particular significance. Scientific studies emphasize
the need to ensure algorithm transparency, the
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protection of personal data, and the prevention of
algorithmic bias (Pardo & Siemens, 2014). These
aspects form the basis for the development of ethical
standards for the use of learning analytics and
intelligent systems, ensuring a balance between the
effectiveness of digital solutions and the protection
of the rights of participants in the educational
process (Holmes et al., 2019).

Thus, the current state of scientific research
demonstrates the existence of a significant
theoretical and methodological gap between the
development of artificial intelligence technologies
and their pedagogical interpretation in the field of
vocational education. This necessitates a systematic
conceptualization of  the methodological
foundations for the use of artificial intelligence in
the professional activities of educators, which
determines the scientific relevance and focus of the
present study.

Artificial intelligence is understood as the
ability of a machine or computer program to think,
act, and respond in a human-like manner. The
characteristics of Al include intelligent behavior,
environmental analysis, and the use of goal-oriented
actions to achieve specific objectives with certain
degrees of autonomy. It should be noted that there is
still no single universally accepted definition of Al,
although the attention of scholars such as Yoshua
Bengio, Luciano Floridi, Demis Hassabis, Geoffrey
Hinton, Yann LeCun, Ray Kurzweil, Andrew Ng,
Jurgen Schmidhuber, Josh Tenenbaum, and Thomas
Wiegand has been focused on defining the essence
of this concept and its structure (Svortsova &
Symonenko, 2025).

Among Ukrainian scholars who actively
research and implement Al in the field of education,
the following may be highlighted: Oleksandr
Romaniuk — intelligent systems and machine
learning; lhor Halat — artificial intelligence in
learning systems; Olha Shpakivska — computational
intelligence; and Mykola Novikov — Al in
educational  process  management  systems.
Ukrainian researchers conduct important studies and
developments in the field of artificial intelligence in
education, contributing to the further advancement
of educational technologies and the improvement of
learning quality. Moreover, the issues of using
artificial intelligence in education have been
examined by Vizniuk I. and Koblyk V., while Al as
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an innovative information technology in
pedagogical research has been analyzed at the level
of an analytical review by Huraliuk A. The potential
and challenges of applying artificial intelligence in
the educational environment were addressed in the
study by Melnyk A. (Huraliuk & Melnyk, 2023,;
Koblyk, 2024).

It is worth noting that Al is gradually
becoming one of the leading tools of the digital
transformation of vocational education. Its use
contributes to improving the quality of specialist
training, enhancing educational processes, and
ensuring a more accurate alignment of learning
content with the individual needs of learners.

An example of the use of Al for personalized
learning is that Al systems make it possible to
analyze students’ individual learning pathways,
identify their strengths and weaknesses, determine
their level of knowledge, and assess the pace at
which they assimilate material. Based on these data,
an individualized learning plan is created with an
appropriate selection of materials, tasks, and
completion deadlines (Bezruchenkov & Shchuka,
2025).

Research objective. Within the framework
of this study, contemporary theoretical approaches
to the use of artificial intelligence in the educational
process were analyzed, in particular in the field of
vocational education, taking into account the
transformation of pedagogical activity under
conditions of digitalization. Methodological
foundations for the integration of artificial
intelligence tools into the professional activities of
educators were developed, which involve the
combination of pedagogical, technological, and
analytical components of the educational
environment. A relationship was established
between the level of educators’ digital competence,
the effectiveness of the use of intelligent educational
technologies, and the quality of the educational
process, which is manifested in improved learning
outcomes, the personalization of educational
trajectories, and the optimization of pedagogical
decision-making.

According to the aim, the following
hypotheses are formulated. The first hypothesis
states that integrating artificial intelligence into
teachers' work ensures greater effectiveness of the
educational process through adaptation of learning
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content and use of analytics. The second hypothesis
assumes that the effectiveness of intelligent
technologies depends directly on the level of digital
and pedagogical competence of instructors. The
third hypothesis is based on the assumption that
implementation of analytically oriented approaches
to educational process management contributes to
improving assessment objectivity and timely
identification of risks of academic
underachievement among learners.

Methodology. The methodological basis of
the study is formed by a combination of theoretical
analysis, pedagogical modeling, and quantitative
empirical investigation of the readiness of educators
in vocational education institutions to use artificial
intelligence tools in their professional activities.
Such an approach was chosen in view of the need
not only to substantiate the methodological
foundations of artificial intelligence use but also to
verify the extent to which the outlined provisions
correspond to actual educational practice. The
overall research design included three interrelated
stages: analytical-theoretical, diagnostic, and
generalization-interpretative.

At the first stage, an analysis of scholarly
works devoted to the digitalization of vocational
education, learning analytics, adaptive learning,
intelligent educational systems, and pedagogical
aspects of artificial intelligence use was carried out.
Within this stage, methods of analysis, synthesis,
comparison,  systematization, and scientific
interpretation were applied. This made it possible to
identify the main structural components of
educators’ professional activities within which the
use of artificial intelligence is methodologically
appropriate. These components include the
preparation of instructional and methodological

materials, the personalization of learning,
assessment of outcomes, pedagogical
communication, monitoring of learning

achievements, and analytical
educational process.

At the second stage, an empirical study was
conducted aimed at identifying the level of
educators’ readiness to apply artificial intelligence
tools and establishing the relationship between
digital competence, the intensity of the use of
intelligent services, and the subjective assessment of
their pedagogical effectiveness. The study was of a

support of the
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descriptive nature and was implemented in the form
of an online survey. The choice of this instrument
was determined by the possibility of covering
educators from various vocational education
institutions, ensuring standardized data collection,
and unifying subsequent statistical processing of the
results.

The research sample consisted of teaching
staff from vocational education institutions who
provide instruction in vocational-theoretical, general
education, and specialized disciplines. A total of 128
respondents from different regions of Ukraine were
involved. The sample was formed according to
criteria of professional affiliation, actual experience
in pedagogical activity, and engagement with digital
educational tools. The sample included instructors,
vocational training instructors, methodologists, and
educational staff who had experience using digital
platforms, electronic educational resources, or
generative artificial intelligence services. To ensure
representativeness within the accessible population,
such characteristics as teaching experience, field of
training, and type of professional activity were taken
into account.

The structure of the sample was as follows:
34.4% were instructors of vocational-theoretical
training, 28.1% were vocational training instructors,
21.9% were instructors of general education
subjects, and 15.6% were methodologists and other
pedagogical staff. According to teaching experience,
respondents were distributed as follows: up to 5
years — 18.8%, from 6 to 10 years — 24.2%, from 11
to 20 years — 31.3%, and over 20 years — 25.7%.
Such a distribution made it possible to take into
account the influence of professional experience on
attitudes toward innovative digital solutions.

The research instrument was constructed in
the form of a questionnaire consisting of four
content blocks. The first block was aimed at
collecting socio-professional characteristics of the
respondents. The second block identified the level of
educators’ digital competence. The third block
recorded the frequency of the use of artificial
intelligence tools in professional activity. The fourth
block focused on assessing pedagogical
appropriateness, practical effectiveness, ethical
risks, and implementation difficulties of such tools.
The main part of the questions was structured using
a five-point Likert scale, where 1 point indicated
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complete disagreement or a minimal level of
manifestation of the characteristic, while 5 points
indicated full agreement or a high level of
manifestation.

To assess the level of digital competence, an
integral indicator was developed, calculated as the
arithmetic mean of the aggregate of responses
according to the relevant indicators:

mn
i=1-%i

[, = &=ttt
dc n ’

Where l4c — is the integral indicator of a
teacher’s digital competence, xi is the score for a
specific indicator, and n — is the number of
indicators.

Similarly, the integral indicator of the
intensity of the use of artificial intelligence tools in
professional activity was determined:

I _2}11}’1'
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where laj — is the index of the use of artificial
intelligence tools, y; — is the score of the frequency
or regularity of use of a specific tool, and m — is the
number of investigated tools.

To verify the internal consistency of the
questionnaire, Cronbach’s reliability coefficient was

used:
k ¥ st
ey e o

t

where « — is the reliability coefficient, k — is
the number of scale items, S? — is the variance of a
single item, and S2 — is the variance of the total test
score. A value of 0>0,70) was considered sufficient
for the use of the scale in further analysis.

For the quantitative interpretation of the
results, three levels of the formation of the studied
indicators were introduced. The low level
corresponded to values from 1,00 to 2,33 points, the
medium level — from 2,34 to 3,67 points, the high
level — from 3,68 to 5,00 points. Such grading made
it possible to carry out a comparative analysis
between individual groups of respondents and to
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identify trends in the use of artificial intelligence in
pedagogical practice.

Statistical processing of the results was
carried out using methods of descriptive and
inferential statistics. At the level of descriptive
statistics, the arithmetic mean, median, standard
deviation, minimum, and maximum values were
calculated. The arithmetic mean was determined
using the formula:

where x — the mean value of the indicator,
Xi — are the individual values, and N — is the number
of respondents.

The standard deviation was used to assess the
variability of the results:

where s — the standard deviation, xi — the
individual values, and x — the mean value of the
indicator.

To establish the relationship between the
level of digital competence and the intensity of the
use of artificial intelligence tools, Pearson’s
correlation coefficient was applied:

where r — the correlation coefficient, x and y
— the values of two variables, x and y — their mean
values. The interpretation of the strength of the
relationship was carried out according to the
traditional scale: up to 0.3 — weak relationship, from
0.3 to 0.7 — moderate, above 0.7 — strong.

To test the statistical significance of
differences between groups of educators with
different teaching experience or different intensity
of the use of artificial intelligence, Student’s t-test
was applied:
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where x; and x. are the mean values of the
two groups, S? are the variances of the groups, and
n: and n: are the sample sizes of the groups.

Differences were considered statistically
significant at p < 0.05.

To identify the influence of several factors
on the integral indicator of pedagogical
effectiveness of the use of artificial intelligence, the
application of multiple linear regression was
provided:

Y=po + f1X1+ f2Xot+ f3Xa+te,

Y — the indicator of pedagogical
effectiveness, X> — the intensity of the use of
artificial intelligence tools, X3—teaching experience,
Po — the intercept term, fi, f2, f3 — regression
coefficients, ¢ — the random error term.

The application of regression analysis was
appropriate for testing the hypothesis that it is
precisely digital competence and practical
experience of working with intelligent tools that
determine the effectiveness of their pedagogical use.

The research procedure involved several
sequential steps. First, a draft questionnaire was
developed and subjected to expert evaluation.
Experts in the fields of vocational education, digital
technologies, and pedagogical measurement were
involved in the review process. This was followed
by a pilot survey conducted on a small group of
respondents to clarify question wording, identify
ambiguities, and verify the logical structure of the
questionnaire. Based on the pilot results, certain
formulations were adjusted, and the instrument was
finalized for the main data collection stage.
Subsequently, the main survey was organized,
ensuring voluntary participation of respondents,
anonymity of responses, and adherence to ethical
standards of academic research. At the final stage,
data coding, statistical processing, interpretation of
results, and generalization of conclusions were
carried out.

Special attention was given to the criteria of
research validity. Content validity was ensured by
the correspondence of the questions to the research
aim and hypotheses.

Construct validity was achieved through the
logical alignment of indicators with the main studied
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concepts — digital competence, pedagogical
readiness, and the effectiveness of the use of
artificial intelligence. The reliability of the results
was supported by a standardized data collection
procedure and the use of statistical methods for
testing the internal consistency of the scales.

For a comprehensive analysis of the problem
of using Al in the professional activities of teachers
in vocational education institutions, as well as the
implementation of Al in vocational education, it is
advisable to classify these issues by levels and
categories. Such an approach makes it possible to
identify the impact of each problem on an individual
vocational education learner or teacher, on the
functioning of a vocational education institution, on
the alignment of workforce training with the needs
of industry, and on regulatory and financial support
at the state level.

An analysis of the challenges associated with
implementing Al technologies indicates that the
outlined issues create a space for transformative
opportunities. The prospects for the application of
Al lie in increasing the adaptability, efficiency,
safety, and accessibility of vocational education, as
well as in developing competencies that meet the
demands of modern industry and the digital
economy (Radkevych et al., 2025).

Thus, the proposed methodology ensures the
possibility of a comprehensive investigation of the
problem of the use of artificial intelligence in the
professional activities of educators in vocational
education institutions, combining theoretical
substantiation,  empirical  verification, and
quantitative interpretation of the obtained results.

Results and discussion. As a result of the
conducted empirical study, generalized quantitative
indicators were obtained, reflecting the level of
educators’ digital competence, the intensity of the
use of artificial intelligence tools, and the
assessment of their pedagogical effectiveness. Data
processing showed that the mean value of the
integral indicator of digital competence was x=3,74,
which corresponds to an above-average level. At the
same time, the index of the use of artificial
intelligence tools was x=3,12, indicating a moderate
level of integration of such technologies into the
professional activities of educators.
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Figure.2. The relationship between the level of educators’ digital competence and the intensity of the
use of artificial intelligence tools

The analysis of the presented data made it
possible to establish that although the overall level
of educators’ digital competence is sufficiently high,
the actual use of artificial intelligence tools lags
behind. This confirms the existence of a gap
between the potential capabilities of the digital
environment and the actual practices of its use.

The subsequent analysis revealed the
existence of a statistically significant relationship
between the level of digital competence and the
intensity of the use of artificial intelligence tools.
Pearson’s correlation coefficient was r==0,68,
indicating a moderately strong positive relationship.
This means that with an increase in the level of
educators’ digital competence, the frequency of the
use of intelligent technologies in the educational
process also increases.

At the same time, the research results reveal
a number of problematic aspects. A significant
proportion of educators report difficulties related to
an insufficient level of methodological support for
the use of artificial intelligence, the absence of clear
guidelines for integrating such tools into the
educational process, and limited access to high-
quality digital resources. In addition, a certain level
of concern has been identified regarding ethical
risks, in particular those related to the reliability of
results, authorship of educational materials, and the
protection of personal data.

Particular attention was paid to assessing the
impact of the use of artificial intelligence on the
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quality of the educational process. According to the
survey results, 72,6 % of educators noted an increase
in the effectiveness of preparing educational
materials, 64,1% — an improvement in the quality of
feedback with learners, and 58,3% — an increase in
the level of individualization of learning. This
indicates the positive impact of intelligent
technologies on the organization of the educational
process.

At the same time, the study has certain
limitations. First, the research sample is limited to
educators of vocational education institutions in
Ukraine, which may affect the generalizability of the
results. Second, the use of the self-report method
may lead to subjectivity in responses. Third, the
study is predominantly descriptive in nature and
does not take into account the long-term effects of
the use of artificial intelligence in the educational
process.

Despite the stated limitations, the obtained
results make it possible to form a holistic
understanding of the current state of the use of
artificial intelligence in the professional activities of
educators and to identify promising directions for
further research related to the development of
methodological recommendations, the enhancement
of educators’ digital competence, and the creation of
integrated educational ecosystems.

Conclusions. Within the framework of the
study, a theoretical generalization and empirical
verification of approaches to the use of artificial
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intelligence in the professional activities of
educators in vocational education institutions were
carried out. The obtained results confirm that the
integration of intelligent technologies contributes to
the transformation of the educational process
towards the personalization of learning, the
enhancement of the effectiveness of pedagogical
interaction, and the implementation of analytically
grounded decision-making. It was established that
the level of educators’ digital competence acts as a
determining factor in the effectiveness of the use of
artificial intelligence tools, while their systematic
application has a positive impact on the quality of
preparing learning materials, organizing feedback,
and  individualizing  learners’ educational
trajectories (Althubyani, 2024; OECD, 2025).

The theoretical value of the study lies in the
deepening of scientific understanding of the essence
and structure of the use of artificial intelligence in
the professional activities of educators, as well as in
the development of methodological foundations for
its integration into the educational process. A
conceptualization of the interaction of pedagogical,
technological, and analytical components forming
an integrated model of the application of intelligent
educational systems is proposed. The understanding
of the educator’s role as a subject of digital
transformation of education is expanded, whose
activity combines the functions of a facilitator, an
educational data analyst, and a developer of
individualized educational solutions.

The practical value of the obtained results
lies in the possibility of their use for improving the

educational process in vocational education
institutions. The research findings can be applied in
the development of professional development
programs for teaching staff, the creation of digital
educational environments, as well as in the
implementation of artificial intelligence tools in
teaching and assessment practices. The outlined
approaches contribute to the formation of a data-
oriented culture of educational process management
and to the improvement of the quality of educational
decisions.

Based on the conducted research, a number
of practical recommendations have been formulated.
It is advisable to systematically enhance educators’
digital competence through the organization of
specialized training sessions and professional
development programs focused on the use of
artificial intelligence tools. An important direction is
the development and implementation of
methodological guidelines for the integration of
intelligent technologies into the educational process,
taking into account the specifics of vocational
education. It is necessary to establish local
educational analytics centers that will ensure the
collection, processing, and interpretation of
educational data to support pedagogical and
managerial decision-making. Special attention
should be paid to compliance with ethical standards
of artificial intelligence use, in particular ensuring
algorithm transparency, the protection of personal
data, and the prevention of potential forms of
algorithmic bias.

Conflict of Interest

The authors certify that no conflict of interest (financial, professional, or personal) exists that could have influenced the
objectivity of the research results or conclusions. The integrity of the double-blind peer review process was ensured through a
mandatory declaration of the absence of conflict of interest submitted via the journal's editorial system. This protocol
guaranteed complete author anonymity and the independence of the expert evaluation throughout the entire editorial cycle.

List of references

Althubyani, A. R. (2024). Digital competence of teachers and the factors affecting their

competence level: A nationwide
https://www.mdpi.com/2071-1050/16/7/2796

mixed-methods

Baker, R. S. (2019). Challenges for the future of educational data mining: The Baker learning

analytics prizes. Journal of

Professional Pedagogics/1(32)'2026

study.  Sustainability, 16(7), 2796.
Educational Data Mining, 11(2), 1-17.
140


https://www.mdpi.com/2071-1050/16/7/2796
https://www.mdpi.com/2071-1050/16/7/2796
https://www.mdpi.com/2071-1050/16/7/2796
about:blank

https://www.researchgate.net/publication/335517632_Challenges_for_the Future of Educational_Data
Mining_The_Baker_Learning_Analytics_Prizes

Bezruchenkov, Yu. V., & Shchuka, H. P. (2025). Innovative technologies in vocational education:
Global trends. Pedahohichna akademiia: naukovi zapysky, 19. https://doi.org/10.5281/zenodo.15850493

Bond, M., Buntins, K., Bedenlier, S., Zawacki-Richter, O., & Kerres, M. (2020). Mapping research
in student engagement and educational technology in higher education: A systematic evidence map.
International Journal of Educational Technology in Higher Education, 17(1), 2.
https://doi.org/10.1186/s41239-019-0176-8

British Journal of Educational Technology. (2020). Holmes, W., Bialik, M., & Fadel, C. Artificial
intelligence  in  education: Promise and implications for teaching and learning.
https://doi.org/10.1111/bjet.13514

Chounta, I.-A., Ortega-Arranz, A., Daskalaki, S., Dimitriadis, Y., & Avouris, N. (2024). Toward
a data-informed framework for the assessment of digital readiness of higher education institutions.
International  Journal of Educational Technology in  Higher Education, 21, 59.
https://doi.org/10.1186/s41239-024-00491-0

European Journal of Open, Distance and E-Learning. (2024). Article on digital learning and Al in
education. https://doi.org/10.2478/eurodl-2024-0012

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education: Promises and
implications for teaching and learning. Center for Curriculum Redesign.
https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf

Huraliuk, A. H. (2023). Artificial intelligence as an innovative information technology in
pedagogical research (analytical review). Analitychnyi visnyk u sferi osvity i nauky, 67.

Ifenthaler, D., & Yau, J. Y.-K. (2020). Utilising learning analytics to support study success in
higher education: A systematic review. Educational Technology Research and Development, 68, 1961
1990. https://doi.org/10.1007/s11423-020-09788-z

Isaeva, R., Karasartova, N., Mokliuk, M., Dznunusnalieva, K., & Mirzoeva, K. (2025). Enhancing
learning effectiveness through adaptive learning platforms and emerging computer technologies in
education. JIITUJ. https://online-journal.unja.ac.id/JIITUJ/article/view/37967/20139

Koblyk, V. (2024). The use of artificial intelligence in the educational process and scientific
research. Nauka i tekhnika sohodni, 2(30), 23-32.

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed: An
argument for Al in education. Pearson. https://www.researchgate.net/publication/299561597

Melnyk, A. V. (2023). The application of artificial intelligence in the educational environment:
Potential and challenges. In Development of the pedagogical mastery of the future teacher in the context
of educational transformations (pp. 123-128).

Organisation for Economic Co-operation and Development. (2025). What should teachers teach
and students learn in a future of powerful A1? OECD Publishing. https://doi.org/10.1787/ca56c7d6-en

Pardo, A., & Siemens, G. (2014). Ethical and privacy principles for learning analytics. British

Journal of Educational Technology, 45(3), 438-450.
https://www.researchgate.net/publication/261331318 Ethical and Privacy Principles for Learning A
nalytics

Radkevych, V. O., Pryhodii, M. A., Luparenko, L. A., Kravets, S. H., Herliand, T. M., & Kruchek,
V. A. (2025). Digital transformation of education: Artificial intelligence in the modern educational space:
Information and analytical materials for the general meeting of the National Academy of Educational
Sciences of Ukraine. Institute of Vocational Education of the National Academy of Educational Sciences
of Ukraine. https://lib.iitta.gov.ua/id/eprint/746629

Romero Cristobal, Ventura Sebastian (2024). Educational Data mining and Learning Analytics:
An updated survey._https://arxiv.org/pdf/2402.07956

Roll, 1., & Wylie, R. (2016). Evolution and revolution in artificial intelligence in education.
International Journal of  Artificial Intelligence in Education, 26, 582-599.
https://doi.org/10.1007/s40593-016-0110-3

Professional Pedagogics/1(32)'2026 141


about:blank
about:blank
https://doi.org/10.1186/s41239-019-0176-8
https://doi.org/10.1111/bjet.13514
https://doi.org/10.1111/bjet.13514
https://doi.org/10.1111/bjet.13514
https://doi.org/10.1186/s41239-024-00491-0
https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf
https://doi.org/10.1007/s11423-020-09788-z
https://online-journal.unja.ac.id/JIITUJ/article/view/37967/20139
https://online-journal.unja.ac.id/JIITUJ/article/view/37967/20139
https://www.researchgate.net/publication/299561597
https://www.researchgate.net/publication/261331318_Ethical_and_Privacy_Principles_for_Learning_Analytics
https://www.researchgate.net/publication/261331318_Ethical_and_Privacy_Principles_for_Learning_Analytics
https://arxiv.org/pdf/2402.07956
https://arxiv.org/pdf/2402.07956
https://doi.org/10.1007/s40593-016-0110-3

Selwyn, N. (2019). Should robots replace teachers? Al and the future of education. Polity Press.
https://research.monash.edu/en/publications/should-robots-replace-teachers-ai-and-the-future-of-
education/

Solodovnyk G. (2021). Memoou ma cucmemu WMYUHO20 inmenekmy.
https://repository.hneu.edu.ua/bitstream/123456789/34052/1/I1ocioHrk_MeTou_Ta_CHUCTEMH INTYYHOT
o_intenekry.pdf

STHEM Consortium. (2019). Holmes, W., Fadel, C., & Bialik, M. Artificial intelligence in
education: Promise and implications for teaching and learning._https://www.consorciosthem.com/wp-
content/uploads/2025/02/sthem-ia-07-holmes-fadel-bialik-artificial-intelligence-in-education-promise-
and-implications-for-teaching-and-learning-2019.pdf

Svortsova, S., & Symonenko, T. (2025). Artificial intelligence in the scientific activity of a
university lecturer: Methodology and tools. Ushynsky University.

DOI: https://doi.org/10.32835/2707-3092.2026.32.132-143

METOJUYHI 3ACAJIU BUKOPUCTAHHSI
INTYYHOI'O IHTEJIEKTY Y ®AXOBIHA JISIJIBbHOCTI
MEJAT'OT'IB 3AKJAIB TPO®ECIMHOI OCBITH

Bagum Kymmnip!, Bragucaas Beaan?

1 JIOKTOp (inocodii B ramy3i OCBITH, HAyYKOBHH CIIBpOOITHHK BiAmily HHU(PPOBHX OCBITHIX pECypciB,
IncturyT npodeciiiHoi OCBITH HAIIH Ykpainu, https://orcid.org/0000-0002-9495-2752,
e-mail: kushnirvadim95@gmail.com

5 JOKTOp ¢inocodii y ramysi ocBiTH, 3aBiayBau Bty IUPOBUX OCBITHIX pecypciB, IHCTHTYT mpodeciiHoi
ocsitu HAITH Ykpaiuu, https://orcid.org/0000-0002-7015-6508, e-mail: vladyslavbelan91@gmail.com

Pedepar:

Axmyanvuicms. udpoBa TpanchopMallis OCBITH y TIOOATFHOMY BHUMIpi CYIIPOBOMKYETHCS aKTHBHAM
YIPOBAKEHHAM TEXHOJIOTIH IITYYHOrO iHTENEKTY, SIKi mepedopMaToOBYIOTh TiJIXO/H JI0 OpraHizailii OCBITHBOIO TPOIIECY,
OIIHIOBAHHSI Pe3yJIbTaTiB HABYaHHS Ta YIPaBIiHHS SKICTIO OcBiTH. OCOOIMBOrO 3HAUSHHS 1l Tpolieck HaOyBaroTh y cdepi
npodeciittoi  (npodeciiiHo-TeXHIYHOT) OCBITH, J€ 3pOCTa€ IMOMUT HA aJalTHBHI, MEPCOHAII30BaHI Ta AHAIITHYHO
OOIPYHTOBAaHI OCBITHI pillicHHs. BojgHOYaC YkMHHI T1IX0/TU 10 BAKOPUCTAHHS IITYYHOTO IHTEJICKTY B ITEIArOriuHIi MPaKTUII
3TUINAIOTECSA  (PPArMEHTAPHUMKM Ta HEJIOCTATHRO METOJIONIONYHO OOIpyHTOBaHUMHU. CHOCTEPIraeThCs PO3PHB MK
TEXHOJIOTIYHIMH MOXKJIMBOCTSMHU IHTENIEKTYaJbHUX CHCTEM Ta IXHBOKO IMENaroriyHOI0 IHTETpaIli€ro, a TAKOXK BiJICYTHICTh
KOMIDIEKCHHX METOJIONOTIYHHUX 3acajl X 3aCTOCYBaHHS y MpodeciiHiil JisTTbHOCTI TIeIaroriB.

Mema. MeToro gociipkeHHs OyJI0 TeOpEeTHYHE OOTPYHTYBaHHS METOJOJIOTIYHUX 3aCa/l BAKOPUCTAHHS ITYYHOT'O
IHTENEKTY B IpoQeciiiHiil MisTHHOCTI Mearoris 3aKiaziB mpodeciiiHOT OCBITH Ta BU3HAYEHHS iXHBOI podIi y TpaHchopmMartii
OCBITHBOT'O ITPOLIECY.

Memoou. JlocnipkeHHs IPOBEZICHO Ha OCHOBI TEOPETHYHOTO aHAJI3Y CyYaCHHX HAYKOBHX JDKEpEI, y3aralbHEHHS
MIDKHAPOJIHOTO JIOCBIJTY BITPOBAPKEHHS IHTEIIEKTYaJIbHUX OCBITHIX CHCTEM, CHCTEMHOTO IMiXOAY J0 MOJICITIOBAHHS OCBITHIX
TIPOLIECIB Ta EJIEMEHTIB MMOPIBHSILHOTO aHami3y. JlJisi BUSIBICHHS B3a€MO3B'S3KIB MK IT€/IarOTiYHIMU, TEXHOJIOTIYHUMH Ta
VIIPaBIIiHCPKIMU KOMIIOHEHTAMH OYJI0 BHKOPHUCTAHO METOJM KOHTEHT-aHajli3y HAayKOBHX MyONiKalid, CTpyKTYpHO-
(DYHKIIOHAJIBHOTO aHAITI3Y OCBITHIX CUCTEM, @ TAKOXK KOHIIETITYaTEHOTO MOJICTTFOBAHHSI.

Pesynomamu. BeranoBneHo, 10 iHTErpaList IITYYHOTO iHTENEKTY B podeciiiHy AisubHICTh HeAaroris 3ade3neuye
Mepexi 10 OCBITHBOrO MEHEDKMEHTY Ha OCHOBI JIaHWX, ITiIBHUIIY€E 00'€KTUBHICTD OI[IHIOBAHHS Ta CIIPHSE TIEPCOHATI3AINT
HaBYaHHs. 30KpeMa, 3aCTOCYBaHHS OCBITHBOT aHAIITHKH JIA€ 3MOTY BHUSIBJISITH PU3MKH aKaIeMidHOT HEYCITIITHOCTI HA PaHHIX
eTanax, ToJli sIK BAKOPUCTaHHS 3IallTUBHAUX aJITOPUTMIB MiIBHUIITY€E e(DEKTHBHICTh HaBYaHHs. MoHa 3pOOUTH BUCHOBOK, 1110
BIIPOBAJPKEHHS 1HTEJICKTYyalbHUX CHUCTEM CIIPHUSE 3POCTAHHIO Pe3yJIbTAaTUBHOCTI HABYAIBHOI JisUTEHOCTI Ta MOKPAIICHHIO
SIKOCT1 YTIPaBIIIHCHKHX PIMICHb B OCBITi. BUSBIEHO B32a€MO3B'SI30K MiXk piBHEM IU(PPOBOI KOMIIETEHTHOCTI TIEIaroriB Ta
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e(EeKTUBHICTIO BHUKOPUCTAHHS IHTENEKTyalbHHX IHCTPYMEHTIB, a TaKOXX BHU3HAYEHO pPOJb TPUKOMIIOHEHTHOI MOAENi
(TIemarorivyHOl, TEXHOJIOTTYHOI Ta KaIPOBOi) ¥ 3a0e3MeUeHHI IXHOTO TI€BOTO 3aCTOCYBAaHHS.

Bucnosku. O6rpyHTOBaHO, IO BUKOPUCTAHHS MITYYHOTO 1HTENEKTY B PO(eCiiHiN AISITBHOCTI MIeAaroriB BUCTYTIAe
YUHHUKOM TpaHc(hopMallii OCBITHHOTO CEpeJOBHIIIA, CIIPUSE MiIBUIICHHIO aAalTUBHOCTI HABYaHHS Ta (GOpPMY€E MiATPYHTS
IUIsL pealtizaiii aHaJTiTHYHO OOIPYHTOBAHOIO YMPAaBIiHHA OCBiTOW. OTpUMaHi pe3ysbTaTH PO3MIHMPIOIOTH TEOPETHYHI
VSBICHHS TIPO LUQPOBI3AII0 TPodeciiiHOl OCBITH Ta CTBOPIOIOTH TEPEAYMOBH UISI PO3POOIEHHS TMPAKTHIHUX
PEKOMEHAIIH I0/I0 BIPOBAKEHHS 1HTEIEKTYalIbHUX TEXHOJOTIH Yy TIeJaroriuHy MpaKTUKY.

KuarwuoBi ciioBa: ocsimus ananimuka, adanmusHe HAGYAHHS, YUPDPOsa mparcghopmayis oceimu, nioxio Ha
OCHOBI OGHUX, THMENEKMYANbHI OCEIMHI CEPedosULyd.

Manuscript received  20.02.2026
Accepted for publication after peer review  21.04.2026
Published 23.05.2026

Professional Pedagogics/1(32)'2026 143



