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Abstract

Relevance. The digital transformation of society significantly alters the requirements for the content and
organization of vocational education, necessitating the integration of artificial intelligence (Al) into educational
processes. In the context of the digital economy, Industry 4.0, and Ukraine’s European integration aspirations, vocational
education must ensure the training of specialists capable of working within automated systems, big data environments,
and digital ecosystems. The experience of the European Union, as documented in strategic digital education frameworks,
demonstrates that Al is not merely a technological tool but a driver of systemic changes encompassing pedagogy,
management, curriculum content, and assessment of learning outcomes. Therefore, investigating the implementation of
Al in vocational education is both timely and socially significant, particularly in the context of modernizing Ukraine’s
educational system.

Purpose. The aim of the article is to substantiate the role of artificial intelligence as a strategic resource for the
development of vocational education and to identify key directions for its integration into the national educational
system in accordance with European standards.

Methods. The study employs analysis of EU and Ukrainian regulatory documents in the field of digital
education; systemic and structural-functional analysis to determine the components of vocational education
digitalization; comparative analysis of European and Ukrainian experience in Al integration; synthesis of scientific
approaches to the formation of future competencies; and forecasting methods to identify the prospects for vocational
education development based on analytical platforms and big data.

Results. It has been substantiated that the use of Al facilitates the transition from mass education to personalized
educational trajectories, the development of adaptive learning systems, digital mentors, educational analytics, and
simulation platforms. Key components of vocational education digitalization have been identified: analytical platforms
for labor market needs forecasting, adaptive learning management systems (LMS), digital competency databases, virtual
teacher training centers, and academic integrity services. The main barriers to Al implementation in Ukraine have been
revealed, including infrastructural, personnel, regulatory, and ethical challenges. The study demonstrates the necessity
of transforming the role of the educator into that of a facilitator, analyst, and digital mentor.

Conclusions. Artificial intelligence emerges not merely as an auxiliary technology but as a key factor in the
modernization of vocational education. Its integration promotes the development of future competencies, digital literacy,
and the harmonization of Ukrainian education with the European educational space. Further development of vocational
education requires the creation of a national digitalization strategy, investment in infrastructure, and systematic
professional development of teaching staff.
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Introduction. The digital transformation of
society is fundamentally changing the structure of
the economy, social relations, and requirements for
professional training. Today, vocational education
and training (VET) emerges not merely as a tool for
knowledge transfer, but as a complex socio-
technological system that shapes competencies for
life and work in a world of artificial intelligence, big
data, and automated processes. In the context of the
dynamic development of information technologies,
the issue of integrating artificial intelligence (Al)
into the sphere of vocational education acquires
special relevance. This is not only a technological
innovation but also a strategic factor in the formation
of competitive human capital capable of adapting to
rapid changes and creating new data-driven
solutions. Artificial intelligence is increasingly
viewed as a key component of the Fourth Industrial
Revolution, necessitating a  rethinking of
educational goals, methods, and content.

Modern vocational educational systems are
shifting from a mass learning model to a
personalized development model, where algorithms
capable of analyzing the behavior, interests, and
educational outcomes of learners play a leading role.
Such changes require a new pedagogical paradigm
that combines humanistic values with digital
(intelligent) technologies (Hurzhii et al., 2025b).

The  implementation  of  intelligent
technologies in the educational space is directly
linked to the strategic priorities of the European
Union. The Digital Education Action Plan (2021—
2027) defines the development of the digital
readiness of educational systems as a primary
condition  for  competitiveness  (European
Commission, 2025b). Within this strategy, Al is
viewed as a pedagogical resource that facilitates
learner-centered, ethical, and competency-based
learning.

The EU emphasizes the necessity of ensuring
a balance between technological innovations and
humanistic values, focusing attention on data
security and algorithmic transparency. Particular
emphasis is placed on the formation of the digital
competence of educators.
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The goal of the European Education Area
(EEA) is to create a common educational space by
2025. One of the key priorities of the program is the
development of artificial intelligence to support
individualized learning and improve the quality of
vocational education. Al acts as an instrument for
the European integration of vocational education, as
it ensures common standards of digital literacy and
facilitates the creation of transnational educational
platforms (European Commission, 2025a).

For Ukraine, the integration of Al into
vocational education is of strategic importance. It
opens opportunities for harmonizing the national
education system with European standards and
increases the competitiveness of Ukrainian
specialists in the global labor market. Al becomes a
guide to European standards of VET quality,
academic freedom, and open science (Radkevych et
al., 2025).

Thus, modern vocational education must
reorient itself from a reproductive learning model to
a research-analytical one, based on the use of data
and flexible learning algorithms. It is the integration
of Al that opens opportunities for forming individual
educational  trajectories, developing critical
thinking, creativity, and digital culture, which are
becoming decisive for professional success in the
digital economy (Pryhodii & Radkevych, 2025;
Hurzhii et al., 2024a).

The aim of the article is to substantiate the
role of artificial intelligence as a strategic resource
for the development of vocational education and to
determine the key directions of its integration into
the domestic educational system in accordance with
European standards.

Research methods: analysis of regulatory
and legal documents of the EU and Ukraine in the
field of digital education; systemic and structural-
functional analysis to determine the components of
the intellectualization of vocational education;
comparative analysis of European and Ukrainian
experience in integrating artificial intelligence;
generalization of scientific approaches to the
formation of future competencies; forecasting
methods to determine the prospects for the
development of vocational education based on
analytical platforms and big data.
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Results and Discussion. Description of
technological solutions and learning models.
Artificial intelligence is ceasing to be merely a tool
for automating routine processes or a technical
auxiliary technology. It is transforming into a
powerful factor of systemic changes in the sphere of
vocational education, transforming methods of
organizing the educational process, management,
quality monitoring, and assessment of results. Al
acts as a kind of catalyst for the intellectual
evolution of the vocational educational space,
creating conditions for deeper personalization of
learning, the development of adaptive strategies, and
the implementation of analytical approaches to
making pedagogical decisions (Radkevych et al.,
2025).

In modern educational practice, systems
based on artificial intelligence are increasingly used
to analyze large volumes of educational and socio-
economic data. They are capable of identifying
hidden patterns in learning achievements, predicting
educational risks, and determining the development
potential of each learner. This allows not only for the
optimization of learning processes but also for the
transition to a new paradigm—a self-learning
vocational education, that is, one capable of
adapting to environmental changes through the
constant updating of content and methods (Pryhodii
& Radkevych, 2025).

The application of intelligent algorithms
ensures the possibility of forecasting labor market
development trends. Educational analytical
platforms using Al can collect, systematize, and
analyze information on the demand for specialists,
changes in  employment structures, and
technological innovations in production in real time.
This creates a basis for the prompt adjustment of
curricula, updating of VET standards, and ensuring
the compliance of specialist training with the needs
of the economy.

Thus, artificial intelligence becomes a
strategic resource for planning personnel policy in
vocational education, facilitating more effective
management of human potential. Its use allows for
predicting not only quantitative but also qualitative
changes in the labor market, and determining key
competencies that will be of decisive importance in
the near future. Based on such forecasts, it is
necessary to form new educational trajectories
oriented toward the development of soft skills,
creativity, entrepreneurship, and analytical thinking
(Pryhodii et al., 2023).

Professional Pedagogics/2(31)2025

At the same time, the role of artificial
intelligence is not limited to the sphere of analytics
or planning. It changes the very structure of the
educational process—from lesson planning to the
formation of individual learning routes, automatic
assessment, support for pedagogical decisions, and
the creation of adaptive learning environments. The
use of intelligent technologies facilitates the
transition from a centralized to a flexible, dynamic
educational system capable of responding to the
challenges of the time. In general, artificial
intelligence acts not only as a tool for increasing
learning efficiency but also as a factor in updating
the philosophy of vocational education itself
(Hurzhii et al., 2025a).

One of the important advantages of artificial
intelligence is its ability to create individualized,
flexible, and dynamic learning environments.
Adaptive learning systems, built on machine
learning algorithms, automatically analyze a wide
range of parameters: the level of prior preparation,
the pace of material assimilation, the cognitive and
psychological characteristics of the VET learner, as
well as their learning preferences. Such an approach
allows for the formation of a personal educational
route that meets the real needs, abilities, and
educational goals of each learner.

Intelligent learning systems ensure the
possibility of continuous monitoring of learning
activity, identification of individual difficulties, and
prompt adjustment of the educational process. Al is
capable of identifying knowledge gaps in real time,
offering additional explanations, educational videos,
or practical tasks, as well as regulating the
complexity of content depending on the success of
the VET learner. Such an approach turns the
learning process into an interactive dialogue
between the learner and the education system.

The use of adaptive technologies changes not
only the form but also the philosophy of learning.
Education becomes flexible, individualized, and
oriented toward human needs. The learner gains the
opportunity to study at their own pace, choosing a
convenient format. Such a level of personalization
contributes to increasing internal motivation, and
developing self-regulation and autonomy in learning
(Hurzhii et al., 2023a).

Adaptive learning opens new opportunities
for educators, who receive tools for deeper
educational analytics. The artificial intelligence
system provides detailed reports on the dynamics of
knowledge acquisition. This strengthens the
analytical component of pedagogical activity and
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allows for making grounded decisions regarding the
content, methods, and forms of vocational training.

Adaptive learning technologies are of great
importance for ensuring the inclusivity of the
vocational educational process. Al is capable of
adapting educational content for VET learners with
special needs. Thanks to this, every learner receives
equal access to quality education (Hurzhii et al.,
2024b).

The application of adaptive technologies
facilitates the realization of the "lifelong learning"
concept. Thanks to artificial intelligence, the
educational process goes beyond the classroom-—it
can continue at any time and in any place. Such a
format creates conditions for forming a culture of
self-learning and increases the competitiveness of
specialists (Pryhodii, 1999).

Virtual assistants, chatbots, decision support
systems, and personal tutors are already becoming
integral participants in the educational process
today. They play the role of digital mentors capable
of interacting with VET learners in a dialogue
format, explaining complex concepts, offering
examples, or providing instant feedback. Such tools
form a new type of vocational educational
environment, where learning continues at any
moment and in any place.

Modern artificial intelligence systems
working in the format of educational chatbots use
natural language processing (NLP). This creates the
effect of a "live dialogue," which is especially
valuable in the process of self-learning. The learner
can ask questions and receive explanations without
waiting for the teacher's response. Such interactivity
increases motivation to learn and simultaneously
relieves educators from performing routine
consultative tasks.

Digital mentors have another important
advantage—the individualization of pedagogical
interaction. Based on data about the user's learning
activity, artificial intelligence can adapt the
communication style and select the appropriate level
of task complexity. Thanks to this, an effect of
personal accompaniment is created, simulating the
work of a tutor or mentor.

Special attention should be paid to
simulation models—special software environments
that allow for modeling real professional situations.
Thanks to virtual laboratories, simulators, and
digital "sandboxes," VET learners can practice
professional actions without risk to themselves or
equipment. This is especially relevant for technical,
medical, transport, aviation, and military specialties.
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The use of virtual simulators contributes to the
development of practical skills and critical thinking,
as the learner not only performs tasks but also
analyzes the consequences of their actions.

Intelligent systems based on Al can record
errors, explain the reasons for failures, and offer
ways for improvement. This creates a "learning by
doing" effect. Simulation technologies also ensure a
safe environment for experimentation (Hurzhii et al.,
2023Db).

Thus, the integration of digital mentors,
simulation platforms, and learning bots into the
vocational educational process creates conditions
for the transition to intelligent learning, where
human and machine interact in a partnership format.

Artificial intelligence not only changes
technological learning tools but also significantly
influences the content and goals of education. The
modern system of vocational education must form a
complex of future competencies that ensure the
individual's ability to act successfully in conditions
of rapid changes (Pryhodii, 2011). Critical thinking,
creativity, analytical abilities, digital culture, big
data skills, and the ability to collaborate are
becoming key competencies of the future (Pryhodii
etal., 2019).

Modern intelligent learning  systems
facilitate the transition from a traditional model of
knowledge assimilation to a model of knowledge
creation. Learners become not passive consumers of
information, but active researchers, analysts, and
developers of innovative solutions. Artificial
intelligence helps create learning environments in
which theory is integrated with practice, and
learning tasks imitate real professional situations
(Hurzhii et al., 2024a).

The formation of future competencies is
impossible without the development of digital
culture. In the context of the rapid spread of artificial
intelligence, ethical aspects acquire special weight:
respect for privacy, copyright, and academic
integrity. Vocational education must not only teach
how to use technologies but also form ethical and
social responsibility in learners for the consequences
of their application.

It is also important that the development of
future competencies implies the integration of
interdisciplinary approaches. Al helps combine
knowledge from  different fields—technical,
humanitarian, natural sciences—within single
projects or cases. This forms a systemic vision and
the ability to analyze complex problems in learners.
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In summary, artificial intelligence acts as a
catalyst for the transition of vocational education to
a model of "human-centric intelligence," where the
main result of learning is not the volume of
knowledge, but the capacity for its updating,
analysis, and creative use (Radkevych et al., 2025).

Problems and limitations of Al technologies.
The implementation of artificial intelligence
technologies in the educational sphere of Ukraine is
accompanied by a number of infrastructural and
regulatory challenges (Table 1) (Hurzhii et al.,
2025Db).

Table 1

Infrastructural and Regulatory Challenges of Al Implementation in Education

Challenges

Characteristic

Infrastructural

Consists of the insufficient level of digitalization of educational institutions. A
significant part of educational institutions is not equipped with modern computer
hardware, high-quality Internet access, and secure data storage systems. Al
implementation requires powerful computing resources, cloud services, and
professional technical support, which are currently available only to select leading
universities.

Staffing
(Personnel)

Many educators lack basic knowledge regarding the principles of how Al algorithms
work. The majority of pedagogical staff require professional development and
mastery of digital tools. It is also necessary to form a new category of specialists—
educator-analysts and digital tutors who combine pedagogical, informational, and
research competencies.

Regulatory
(Normative-legal)

Relates to the absence of clear state standards, recommendations, and control
mechanisms for the use of intelligent technologies. There is a lack of a coherent
concept of digital education and unified approaches to Al integration. The issue of
educational data protection also requires regulation. Without an appropriate
regulatory framework, the application of Al creates risks for academic integrity and
confidentiality.

Ethical

Requires educational institutions to ensure the ethical use of artificial intelligence,
preventing algorithmic bias, discrimination, or manipulation of results. It is important
to form a culture of responsible Al use among educators and students.

Created by the author based on the analysis of sources presented in the article

Overcoming these barriers requires the

algorithmic logic of decisions. The educator

development of a unified national strategy for the
digitalization of vocational education.

The role of the educator. Successful
integration of artificial intelligence requires a
change in the role of the educator. In the Al era, the
teacher ceases to be the sole source of knowledge.
Instead, the educator transforms into a facilitator,
analyst, curator, and mentor of the learning process
who guides the learner, helping to comprehend
information and evaluate it critically.

The role of the educator in the digital
vocational educational environment can be defined
as a mediator between human and technology. They
do not simply use intelligent tools but teach learners
to apply them consciously and ethically. One of the
most important tasks is the development of critical
thinking, the ability to distinguish reliable
information from manipulative information,
evaluate data sources, and understand the

Professional Pedagogics/2(31)2025

becomes a mentor in the sphere of digital literacy.

At the same time, the psychological profile
of the educator also changes. For effective work
with artificial intelligence technologies, it 1is
necessary to develop not only digital skills but also
emotional intelligence, communicative culture, and
flexibility of thinking.

No less important is the issue of ethical
upbringing in the context of Al use. The teacher
must form an awareness in learners of the
consequences of its application; this concerns the
culture of observing academic integrity and respect
for intellectual property.

Another component is supporting the
motivation and psychological comfort of learners.
The task of the educator consists of creating a
learning system in which technologies become not a
barrier, but a means of social interaction (Radkevych
et al., 2025).
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Al System Model in Education. The
intellectualization of education implies the creation
of a holistic national digital system of vocational
education that will function as an open ecosystem.
Its goal is to ensure the continuity of learning,

flexibility of educational trajectories, and effective
monitoring of the quality of specialist training.
Structurally, it may include several complementary
components (Table 2) (Pryhodii et al., 2023).

Table 2

Components of the Intellectualization of Vocational Education
Component Characteristic
Analytical platforms for | Systems using Al and big data to model labor market development trends
forecasting educational | and identify promising professions and competencies.
needs
Adaptive Learning | Intelligent educational platforms capable of automatically adjusting the
Management Systems | learning process to the level, pace, and learning style of a specific learner.
(LMS)
Digital competence | Open electronic resources storing descriptions of professional qualifications
databases and learning outcomes. They ensure transparency in the recognition of

qualifications at national and European levels.

Virtual teacher training | Innovative learning environments for developing the digital literacy and

centers pedagogical mastery of teachers regarding Al implementation.

Integrated academic | Software solutions based on Al that help prevent plagiarism and
integrity verification | automatically check the originality of texts.

services

Developed by the author based on the generalization of sources presented in the article

In perspective, the creation of a national
vocational educational system based on Al should
ensure the sustainability of reforms and the
improvement of its quality at all levels.

Conclusions. Artificial intelligence is a
fundamental factor in the modernization of
vocational education. Its integration opens the way
to a new quality of professional training built on
individualization, analytics, and forecasting.
Ukraine has all the prerequisites for forming its own
model of digital vocational education, aligned with
European standards. It is important that this process
be based on scientifically grounded approaches,
pedagogical ethics, and state support. This is
precisely how artificial intelligence will become not
a threat, but an instrument of sustainable
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development, social mobility, and professional self-
realization of citizens.
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digital and analytical competencies of educators.
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systems.
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IITYYHUU IHTEJEKT y HPOcIaECII‘@HH‘x’I OCBITI:
CTPATEILS UM®POBOI IHTETPALILL TA
THIUBIIY AJI3ALIII HABUAHHSA

Anapiii Typskiit!, Mukosa Ipurouiii?

1  moKTOp TeXHIYHUX HayK, npodecop, aiicHuii uieH (akagemik) HAIIH Ykpainu, ronoBHui HayKOBHUi
ciBpoOITHHK BijIiny u(POBUX OCBITHIX pecypciB lHctutyTy npodeciitnoi ocsitn HAITH Ykpainu,
https://orcid.org/0000-0001-6923-0830, e-mail: a.m.hurzhii@gmail.com

2 JOKTOp MeAaroriyHux Hayk, npodecop, wieH-kopecnonaeHT HAITH Ykpainu, 3acTynHUK JUpeKTopa 3
HaykoBoi pobotu [HcTuTyTy podeciiinoi ocBitn HAITH Ykpainu, https://orcid.org/0000-0001-5351-0002,
e-mail: prygodii@ukr.net

Pedepar:

Axmyanvnicmo. L{udpoBa TpaHchopmallisi CycIijbCTBa iICTOTHO 3MIHIOE BUMOTH JIO 3MICTy Ta Oprasizaii
npoeciifHoi OCBITH, IO 3YMOBIIOE€ HEOOXIMHICTh 1HTErpallii MTYYHOTO IHTEJIEKTY B OCBITHI mporecu. B ymoBax
po3BuTKY 1HGPOBOI eKOHOMiKH, 1HAYycTpii 4.0 Ta €BpOiIHTETrpaliiHUX TparHeHb YKpaiHu MpodeciiiHa OcBiTa Mae
3a0e3MeYnT MiAroTOBKY (DaxiBI[iB, 3AaTHUX MPAIOBATH B YMOBaX aBTOMATH30BAaHUX CHUCTEM, BEJIMKHX JaHUX 1
nudposux cepenosul. Jocsin €sponeticekoro Coro3y, 3adikcoBaHHA y CTpaTEriyHUX TOKYMEHTaxX LU(PPOBOI OCBITH,
JIEMOHCTPYE, 10 WITYYHUH IHTEJEKT € HEe MPOCTO TEXHOJOTIYHUM IHCTPYMEHTOM, a YAHHHKOM CHUCTEMHHUX 3MiH, SIKi
OXOIUTIOIOTH IE/IarOTiKY, YIIPaBIIiHHS, 3MICT HABUAHHS Ta OILIHIOBAHHS pe3yNbTaTiB. ToMy MOCiHKeHHS IPOOIeMaTHKA
BIIPOBKCHHSI IITYYHOTO IHTENEKTY B Mpo(eciiiHy OCBITY € CBO€YACHMM 1 COI[IaIbHO 3HAUYYIHM, OCOOJIMBO B
KOHTEKCTI MOZIEpHi3allii OCBITHBOT CUCTEMH Y KpaiHH.

Memoilo cmammi € OOTpyHTYBaHHS pOJIi INTYYHOTO IHTENEKTY SIK CTPaTETidYHOTO PECypcy PpO3BUTKY
npodeciiiHoi OCBITH Ta BU3HAYEHHS KIFOYOBUX HAIPSIMIB HOTO iHTETpallil y BITYU3HIHY OCBITHIO CHUCTEMY BiJIIIOBIJTHO
710 €BPOTIEHCHKUX CTaHIAPTIB.

Memoou: anaii3 HOpMaTHUBHO-NIPaBOBHUX JA0KyMeHTiB €C Ta Ykpainu y cdepi nudpoBoi 0cBiTH; CUCTEMHHUH 1
CTPYKTYpHO-(QYHKI[IOHAJBHUN aHami3 il BHU3HAYCHHS KOMIIOHEHTIB I1HTEJIEKTyami3amili mnpoQeciiiHoi OCBITH;
MOPIBHSUIBHUNA aHaNi3 €BPONEHCHKOr0 W YKpaiHCBKOTO JOCBily iHTerpamii IITYYHOTO IHTENEKTY; Yy3arajibHEHHS
HAayKOBUX MiAXOAIB 10 (GOpMyBaHHS KOMIIETEHTHOCTEH MaiOyTHHOrO; METOIM NPOTHO3YBaHHS AJISl BU3HAYCHHS
MEPCIEKTHB PO3BUTKY NpodeciiiHOT OCBITH HAa OCHOBI aHAIITUYHUX TIAT()OPM 1 BEJTHKHUX JaHHX.

Pesynomamu: oOrpyHTOBaHO, 110 BHUKOPHUCTAHHS ITYYHOTO IHTENEKTY 3a0e3ledye Imepexia Bil MacoBOTO
HaBYaHHS [0 IEPCOHATI30BaHUX OCBITHIX TPA€EKTOPid, PO3BUTKY aJalTUBHUX CHCTEM HaBYaHHS, IH(POBUX
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HACTaBHUKIB, OCBITHBOT aHATITHKH Ta CUMYJIILIHHUX MIaT(opM; BU3HAUYEHO KIIOUYOBI KOMIIOHEHTH iHTENIEKTyami3amii
npodeciiiHoi oCBITH (aHAMITUYHI MIATGOPMH MPOTHO3YBAaHHS MOTPeO PUHKY mpaili, agantuBHi LMS, nudposi 0azu
KOMIIETEHTHOCTEH, BIpTyalbHI IEHTPH IMiATOTOBKH MEAAroTiB Ta CEPBICH aKaJeMidyHOi MOOpPOYECHOCTi); BHABIECHO
OCHOBHI 0ap’epu BIPOBaHKEHHS IITYYHOTO iHTENEKTY B YKpaiHi (iHppacTpyKTypHi, KaApOBi, HOPMAaTHBHI, €TUYHI);
JIOBEZICHO HEOOXiAHICTH TpaHcopMalii podii meaarora y ¢acuiriTaropa, aHaJiTHKa i TM(PPOBOT0 HACTABHHKA.

Bucnosxu: mITydHU IHTEEKT MOCTAa€ HE AK JOTOMDKHA TEXHOJIOTIS, a SK KIIIOYOBHH (PaKkTOp MOJEpHi3amii
npodeciiiHoi OcBiTH; HOro iHTerpamis cnpusie GOpMyBaHHIO KOMIETEHTHOCTEH MalOyTHHOrO, PO3BHTKY LU(POBOI
KyJBTYpH Ta TapMOHi3allil yKpaiHChKOi OCBITH 3 €BPONIEHCHKIM MPOCTOPOM; OJAIIBIINI PO3BUTOK MPOQECiitHOT OCBITH
moTpedye CTBOPEHHSI HAIIOHANBHOI cTpaTerii 1udpoBizallii, iHBECTUIIN B iIHPPACTPYKTypy Ta CUCTEMHOI MiATOTOBKH
MTeIarOT1YHIX KaJIpiB.

Karouosi cnoBa: wmyunuil inmenexm (LLl), npogheciiina ocsima, yugposa inmezpayis, inousioyanizayis,
yugposa mpancgopmayis.
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