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PEDAGOGICAL TERMS FOR THE INTEGRATION
OF STUDY SMART SYSTEMS INTO THE PROFESSIONAL TRAINING
OF VOCATIONAL COLLEGE STUDENTS

Y cTaTTi 06rpyHTOBAHO NegarorivyHi 3acaam iHTerpauii HaB4anbHUX SMART-cucTem y npodecinny nia-
roTOBKY CTYAEHTIB paxoBUX KONeaxKiB B yMOBax LndpoBsisau,ii ocBiTM. Ha 0CHOBI aHani3y BiTYM3HAHMX i 3a-
PY6iXKHUX HAaYKOBUX OKepPen PO3KPUTO eBOJIIOLLIH0 OCBITHIX KOHUenLil Big E-learning o Smart education,
YTOYHEHO 3MICT NoHATb «SMART-ocBiTa», «HaB4anbHi SMART-cuctemun», «ocBiTHE SMART-cepeposuiLe»
Ta BU3HAYEHO iX MiCLLe B Cy4aCHOMY OCBITHbOMY NpoLieci. Y3ara/ibHeHO HayKOBI NiAX0An A0 XapaKTepPUCTUK
ocBiTHboro SMART cepefoBuMLLLa, 30KpeMa KOHTEKCTHOT YyTIMBOCTI, aAaNTUBHOCTI Ta MePCOHaNi30BaHOI ne-
[ArorivyHoi NiATPMMKN HaBYANbHOI AiANBHOCTI.

MpoaHanizoBaHO GyHKLiOHANbHI MOXKAMBOCTI HaBYabHUX SMART-cucTem y npodeciiiHii niaroToBLi
CTyAeHTIB GaxoBUX KOJle4KiB, BUOKPEMIEHO OCHOBHI KNacu Taknx cuctem (afanTuBHI HaBYanbHi naaTdop-
MW, CUMYNALIAHI Ta TPEHAXKEPHI CUCTEMM, IHTENEKTYaNbHI CMCTEMU NIATPUMKM CaMOCTiMHOT poboTw, Al-
OpPIEHTOBAHI iIHCTPYMEHTW OCBITHbOrO aCUCTYBaHHA, aHaNiTUYHi SMART-moAy i OLiHIOBaHHSA) Ta BUSHAYEHO
X AMAAKTUYHE Npu3HaYeHHsA. MoKa3aHo BigMIHHOCTI HaBYanbHMX SMART-cuMCTeM Big TPagULIMHUX cMCTEM
yNpaBAiHHA HaBY4aHHAM (LMS), L0 nonaratoTb y HaABHOCTI aAanTUBHUX i aHANITUYHMX MEXaHi3MiB, iHTeNeK-
TYaNbHOI NiATPUMKM OCBITHIX pilleHb i OpiEHTALii HA iIHAWBIAYaNbHI OCBITHI TPAEKTOPII CTYAEHTIB.

Y3aranbHeHHA pe3ynbtatiB SWOT-aHanisy, NnpoBeAeHOro 3 ypaxyBaHHAM HOPMATMBHO-MPaBOBUX
BMMOT, HayKOBMX MiAX0AiB i MPAaKTMYHOro A0CBiAY BNPOBAAMKEHHA LMOPOBUX TEXHOOTIM Y GaxoBux Ko-
nepyKax, Jano 3MOry CUMCTeMATM3yBaTM BHYTPILIHI Ta 30BHIWIHI YMHHUKK iHTerpauii HaB4anbHUx SMART-
CUCTEM | BU3HAUMTU NiArPYHTA ANA 06rpyHTYBaHHA BiANOBIAHUX NeAaroriyHMx ymoB. o HUX HanexaTb: iH-
Terpauia SMART-TexHoOri y 3MicT NpodeciiHOi NiArOTOBKM; KOMMNETEHTHE NeAaroriyHe KepiBHULTBO Ha-
BYa/IbHOO AiANIbHICTIO CTyAEeHTIB B 0CBiTHbOMY SMART-cepeaoBuLLi; 3abe3neyeHHss TOTOBHOCTI neAaroriy-
HUX NPaLiBHUKIB i CTYAEHTIB 40 NeAaroriyHo A0LiIbHOrO BUKOPUCTAHHS LMOPOBUX TEXHOOTIN; NOEAHAH-
HA TPAgMLiIAHMX | LMDPOBUX TEXHONOTIN 3 MeToto 3abe3neyeHHA KEPOBAHOCTI, CUCTEMATUYHOCTI Ta pe3y/b-
TAaTUBHOCTI OCBITHbOTO Npouecy. HaronoweHo, Wo peasnizauia 3a3Ha4eHUX YMOB Y KOMMIEKCi CTBOPHOE Nig-
IPYHTA ANA LifecnpAMOBAHOIO Ta MeTOANYHO BMBAXKEHOrO BUKOPUCTAHHA HaB4anbHuUx SMART-cuctem y
npodeciiHin nigrotosu,i cTyaeHTIB GaxoBUX KONE4NKIB.

Knwuoei cnoea: SMART-oceima, HasyanbHi SMART-cucmemu, ocgimHe SMART-cepedosuuie, rnpo-
¢heciliHa nid2omosKa, ¢haxosi Koneox i, yugposi mexHosoeil, adanmusHe HA84YAHHA, Nedaz02iyHi ymosu

lead to the active implementation of digital technologies in the professional training

of vocational college students. In the practice of institutions of professional pre-higher
education, educational SMART systems are increasingly used, aimed at supporting learning
activities, organising practical training, monitoring learning outcomes, and ensuring feedback.

P roblem statement. Contemporary processes of the digital transformation of education
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At the same time, the use of educational SMART systems in the professional training of
vocational college students is characterised by heterogeneity of approaches, varying levels of
pedagogical substantiation, and the absence of agreed requirements regarding the terms of their
integration into the educational process. This gives rise to a contradiction between the potential
of educational SMART systems to enhance the effectiveness of professional training and the
limited extent of their systematic application in the educational practice of vocational colleges.

Analysis of latest research and publications. An analysis of scholarly sources indicates
that the outlined issue is represented in pedagogical theory and practice by a wide range of
studies. The main vector of the development of ideas aimed at improving the educational
process is associated with a continuous dynamic transition from the concept of e-learning to
Smart e-learning and further to Smart education, which are characterised by the expansion
of opportunities for learning personalisation, the integration of intelligent technologies, and
increased flexibility in the organisation of the educational process. Within this paradigm, the
lexeme “SMART” is used in the meaning of “intelligent” and, at the same time, is interpreted as
an abbreviation that integrates a set of key semantic characteristics, namely self-directedness,
motivational orientation, adaptability, resource enrichment, and technological advancement
[CemeHunwuHa, KoyapsH, CasacTpy, 2023].

In scholarly sources, Smart education is interpreted as a concept that envisages
comprehensive modernisation of educational processes, as well as of the methods and
technologies applied in educational activities. Within this concept, the use of digital and intelligent
technologies is foregrounded, in particular interactive display tools, network infrastructures, and
continuous access to educational resources, which transforms approaches to the development,
dissemination, and updating of educational content. Under these circumstances, learning
activities extend beyond the boundaries of the traditional educational space and may be carried
out in various environments regardless of temporal and spatial constraints, while active digital
content organised in shared repositories becomes the key unifying element of the educational
process [Bnactok, CTtenaHeHKo, MpuxoabkiHa, 2023].

The principles of SMART education include the use of up-to-date information in real
time for solving learning tasks; the organisation of students’ independent cognitive, research,
and project-based activities; ensuring the continuity of the educational process within the
professional environment through the application of appropriate SMART tools and technologies;
and the implementation of flexible educational trajectories for the training of future specialists
in institutions of higher education [[piTyeHKo & ManuwescbkuiA, 2023; Teepaoxni6, 2017].

The implementation of the SMART education concept is primarily associated with the
creation of an intellectual environment for the professional training of future specialists within an
educational institution, namely a SMART Learning Environment, the technical foundation of which
consists of modern digital devices, information and communication technologies, and intelligent
digital tools. This, in turn, leads to comprehensive modernisation of educational processes, as well
as teaching methods and technologies, ensuring a rethinking of approaches to the development,
updating, and presentation of educational content under conditions of digitalisation.

The dissemination of the SMART education ideology has resulted in more detailed
examination of the conceptual foundations of Smart Learning Environments in domestic and
international scholarly publications. One of the researchers of such environments, G.-J. Hwang,
noted that a SMART environment is not reduced to a set of digital platforms or services, but
functions as an integrated system in which different classes of SMART technologies are
pedagogically balanced in accordance with the content, stages, and types of students’ learning
activities [Hwang, 2014]. J. Dron emphasises that a smart learning environment is context-
sensitive, adaptive, and provides personalised support for learners’ educational activities [Dron,
2018]. In turn, J. M. Spector highlights that such support is provided on the basis of analytical
data and the integration of digital resources into a unified educational space. At the same time,
the effectiveness of smart learning environments is determined not by technologies as such, but
by the didactic logic of their application and the role of the teacher in organising the educational
process [Spector, 2018].

Gradually, a distinct class of ICT is identified in scholarly discourse, namely SMART
technologies, which are defined as an interactive educational complex that enables the creation,
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editing, and dissemination of multimedia learning materials both within classroom-based and
extracurricular activities [l'ypesuy, KoHoweBcbKmMiA, 2019]. Their use expands the possibilities for
organising the educational process and ensures flexible access to learning content. By integrating
the potential of several technological tools of different levels, SMART systems and complexes are
developed and implemented to provide intellectual support for the educational process.

In scholarly research, SMART systems are considered digital solutions that ensure the
individualisation of learning, the adaptation of content and task complexity to learners’ levels
of preparedness and rates of content acquisition [lymeHHWi, KoHOHeHKO, BonowwuH, 2019].
Researchers note their potential in supporting individual learning progress, reducing learning
load and stress, increasing motivation through interactive and gamified elements, as well as
providing prompt feedback [AmiTpeHKo, Ki3im, BonowwnHa, Fopailiuyk, 2024]. Particular emphasis
is placed on the capacity of SMART systems to expand access to educational resources, support
the mobility and autonomy of students’ learning activities, automate routine processes, and use
analytical data to adjust the educational process and improve educational programmes [[]3eHb,
Bopsos, [3eHb, 2024].

Modern SMART systems are based on the use of intelligent algorithms [Wang & Yu, 2022],
artificial intelligence [Cnhabko, 2023], big data processing technologies [Phoong, Moghavvemi, &
Sulaiman, 2019], automated mechanisms for managing the learning process, the Internet of Things
(loT) for building personalised learning models [Veeramanickam et al., 2023], and intelligent
communication systems [KywHip, 2024]. According to researchers, this creates prerequisites
for the development and support of individualised educational trajectories, enhancing teaching
effectiveness, and forming new formats of educational interaction between teachers and
students, including counselling, feedback, targeted support, and monitoring. The authors
emphasise that the effectiveness of SMART systems is determined by the active involvement of
learners in the processes of personalisation and adaptation of educational content.

SMART systems, as experience shows, are capable of ensuring the uninterrupted and
effective functioning of an educational institution at all levels, from the management of the
educational process to the quality management system of education [Lavrentieva, Krupskyi, &
Skrypnyk, 2025]. At the same time, the primary technological solution is represented by study
SMART systems and complexes.

In our previous studies, it was noted that in the context of the professional training of
vocational college students, study SMART systems should be considered as integrated digital
educational systems that combine intelligent tools for managing the learning process, adaptive
mechanisms for presenting learning content, instruments for monitoring learning outcomes,
and ensuring feedback, taking into account the professional orientation of training [®inaTeHko,
2023]. Within such systems, elements of artificial intelligence are used primarily for analysing
learning data, supporting adaptive mechanisms, and generating analytical recommendations for
organising the educational process [Osadchyi et al., 2025].

Unlike traditional Learning Management Systems (LMS), whose functional purpose is
mainly focused on organising the educational process, recording learning activities, and storing
learning materials, study SMART systems are oriented towards the flexible adaptation of the
educational process to students’ individual educational needs, the content of professional
training, and the terms of future professional activity. They provide not only administrative and
organisational support for learning, but also intellectual support for educational decisions and
dynamic adjustment of educational trajectories [[3eHb, bop3os, A3eHb, 2024].

As emphasised by V. Radkevych, O. Humennyi, and O. Radkevych, a SMART complex of
an academic discipline envisages the integration of hypertext and multimedia information,
the complementarity of real and virtual components of the educational environment, as well
as compliance with educational and professional standards. The content of a SMART complex
should be oriented towards the needs of the contemporary labour market, didactically balanced
structuring of learning material with regard to sectoral specificity, and the use of interactive
digital tools and forms of group activity [Pagkesuy, F'ymeHHUI, Pagkesuy, 2021].

However, study SMART systems are not reduced to individual digital services or a set of
electronic resources and are not identified with LMS in the classical sense. Their distinctive
features include the systemic and holistic nature of their architecture, the presence of adaptive
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and analytical modules, the use of mechanisms for the intelligent support of learning, as well as
a focus on improving the quality of professional training under conditions of digitalisation.

Thus, the analysis of contemporary scholarly research provides grounds to assert that the
ideas of SMART education, smart learning environments, and study SMART systems form an
integrated conceptual field of the digital transformation of professional training. Nevertheless,
despite a significant number of publications, most of them focus on general secondary or
university contexts, technological aspects of the functioning of SMART solutions, or individual
instrumental capabilities of digital systems. Insufficient attention has been paid to the
pedagogically balanced use of study SMART systems in the professional training of vocational
college students, in particular with regard to identifying their didactic potential, the pedagogical
terms of implementation, and the role of the teacher in managing and adjusting the educational
process.

Formulation of the research aim. The purpose of the article is to examine the current state
of the problem of using study SMART systems in the professional training of vocational college
students, to clarify their content and functions, to determine criteria of effectiveness, and to
substantiate the pedagogical terms of their integration into the educational process.

Research methodology. The methodological framework of the study is based on the
systemic, competence-based, activity-based, and learner-centred approaches, which ensured a
holistic examination of the problem of integrating study SMART systems into the professional
training of vocational college students. The application of the systemic approach made it
possible to consider study SMART systems as a component of the educational process that
is interconnected with the content of professional training, forms of organisation of learning
activities, and pedagogical guidance. The competence-based and activity-based approaches
ensured the orientation of the study towards the development of students’ professional skills
and practical modes of activity, while the learner-centred approach enabled consideration of
learners’ educational needs and learning autonomy.

The study employed a set of theoretical and empirical research methods. Theoretical
methods included analysis, synthesis, generalisation, and systematisation of regulatory and legal
documents and scholarly works on the issues of educational digitalisation and the use of study
SMART systems. Empirical methods comprised questionnaires and surveys of teaching staff and
students, analysis of learning outcomes, expert evaluation, as well as analysis of aggregated
data from subject cycle committees and internal documentation of educational institutions.
Comparative analysis and generalisation of pedagogical experience were used to interpret the
results.

The research involved 35 teaching staff members and 145 students of the Municipal
Institution “Kryvyi Rih Vocational Medical College” of the Dnipropetrovsk Regional Council.
Participation was voluntary and took place with respondents being informed about the aim and
nature of the study. During data collection and processing, ethical standards of scholarly and
pedagogical research were observed: participants’ anonymity was ensured, the confidentiality
of the obtained information was maintained, and the results were presented in an aggregated
form; no personal data were collected.

Presentation of the main research material. In the professional training of vocational
college students, the integration of study SMART systems into the educational process is
determined by their capacity to ensure integrity, manageability, and professional orientation of
training under conditions of digitalisation [AmiTpeHKo, Ki3im, BonowwuHa, Fopailiuyk, 2024]. The
set of functions performed by study SMART systems determines their pedagogical relevance as
a tool for renewing the educational process.

The didactic function of study SMART systems consists in creating terms for the structured
presentation of learning material, the integration of theoretical and practical components of
training, and the support of students’ active learning and cognitive activity in accordance with
the content of a specific specialism. This function ensures the possibility of integrating SMART
systems into learning activities as a means of improving the quality of professional knowledge
acquisition.

The organisational function substantiates the use of study SMART systems for structuring
the educational process, coordinating learning activities, practical training, and students’
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independent work, as well as maintaining stable interaction among all participants in the
educational process. Its implementation contributes to enhancing the manageability and
transparency of professional training in vocational colleges.

The control and assessment functions determine the significance of study SMART systems as
atool for systematic monitoring of learning outcomes, providing prompt feedback, and recording
the dynamics of students’ academic achievements. Through this function, SMART systems create
terms for objective assessment of professional training outcomes and timely adjustment of the
educational process.

The adaptive function justifies the integration of study SMART systems into the professional
training of vocational college students due to their capacity to take into account individual
educational needs, the pace of learning, and learners’ levels of preparedness. Its significance is
particularly enhanced in the context of differentiated levels of student preparation and the need
to individualise educational trajectories [®inaTeHKo, 2023].

Study SMART systems occupy an integrative position in the structure of the educational
process of a vocational college, as they ensure a coordinated combination of the instructional,
practical, and organisational components of professional training within a unified digital
environment. Their use contributes to overcoming the fragmentation of the educational process
and ensures the integrity of students’ professional training.

Within learning activities, study SMART systems perform the function of pedagogical
support for the presentation of theoretical material, ensuring its structured delivery, content
visualisation, and the organisation of interaction among participants in the educational process.
Due to the possibilities of prompt feedback, they create terms for activating students’ learning
and cognitive activity and for the timely adjustment of learning actions.

During practical training, study SMART systems facilitate the modelling of professional
situations, the practice of algorithms of professional activity, and the step-by-step development
of professional skills and abilities. Their application expands the possibilities of practice-oriented
learning, particularly under conditions of limited access to real production environments, and
ensures the safe and controlled practice of professional actions.

In the process of students’ independent work, study SMART systems perform navigational
and regulatory functions by ensuring the individualisation of learning tasks, supporting an
optimal learning pace, and monitoring the completion of educational tasks. This contributes to
the development of students’ learning autonomy and the formation of responsibility for the
outcomes of their own professional training.

However, the integration of study SMART systems into the educational process optimises
pedagogical interaction between the teacherand the student by ensuring continuous pedagogical
support, counselling, and systematic monitoring of educational outcomes, which enhances the
manageability and transparency of professional training in vocational colleges [TymeHHuiA, Ko-
HOHeHKo, BonowwuH, 2019].

In the context of the educational process of a vocational college, study SMART systems are
represented by a set of complementary classes of digital solutions that differ in their functional
purpose, the nature of pedagogical support, and their role in ensuring students’ professional
training. These include adaptive learning platforms, simulation and training systems, intelligent
environments for supporting independent learning, analytical SMART assessment modules,
as well as Al-oriented educational assistants used as tools for personalisation and analytical
support of learning [Rezaid, n. d.]. The differentiation of classes of study SMART systems is
determined by the need for a systematic understanding of their pedagogical potential and
possibilities for integration into the educational process [A3eHb, Bop3os, A3eHb, 2024] as
described below:

— Adaptive learning platforms are oriented towards supporting the individualisation of
learning through dynamic adjustment of the content, pace, and complexity of learning material
in accordance with students’ educational needs and levels of preparedness. In the professional
training of vocational college students, they provide a foundation for the implementation of
individual educational trajectories.

— Simulation and training systems are aimed at reproducing professional situations and
conditions of professional activity within a digital environment. Their application ensures the
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practice-oriented nature of training and enables the step-by-step development of professional
skills and abilities without the risks associated with real production processes.

—Intelligent systems for supporting independent learning perform the function of organising
and providing pedagogical support for students’ independent learning activities. They ensure
navigation within learning content, individualisation of tasks, and feedback support, contributing
to the development of learning autonomy and responsibility for the outcomes of professional
training.

—Al-oriented educational assistant tools are used as auxiliary means of pedagogical support
for the learning process. They contribute to explaining learning material, stimulating reflection,
and providing individualised recommendations, not replacing the teacher but extending their
capacities in organising and supporting students’ learning activities.

—Analytical SMART assessment modules ensure the collection, processing, andinterpretation
of data on learning outcomes and the dynamics of students’ academic achievements. Their
use creates an informational basis for formative assessment, well-grounded adjustment of the
educational process, and enhancement of its manageability.

A generalised characterisation of these classes of study SMART systems within the structure
of the educational process of a vocational college is presented in Figure 1.

In order to examine the state of integration of study SMART systems into the professional
training of vocational college students, a comprehensive analysis of theoretical and practical
sources was conducted, aimed at identifying the factors that determine the pedagogical
relevance and effectiveness of the use of such systems in professional pre-higher education. The
study was based on the theoretical generalisation of scholarly works, analysis of regulatory and
curricular documents, as well as reflection on practical experience of applying SMART systems in
educational institutions.
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Fig. 1. Study SMART systems in the structure of the educational process of a vocational college

Scholarly research also proposes approaches to assessing the quality of SMART complexes,
viewing them as multidimensional systems. In particular, the quality model of a SMART complex
encompasses characteristics of content (accuracy, relevance, and completeness of information),
structural and functional parameters (system performance and content creation tools), user
interface quality (usability and design), as well as indicators of reliability, security, accessibility,
and the quality of service support [Phoong, Moghavvemi, & Sulaiman, 2019]. The combination
of these factors may significantly affect the quality of the educational process and learning
outcomes achieved through the use of SMART complexes.
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As aresult of the generalisation of theoretical provisions and empirical observations, criteria
were identified that made it possible to analyse the state of integration of study SMART systems
into the professional training of vocational college students, namely didactic, technological, and
educational and productive.

The didactic criterion is aimed at assessing the compliance of study SMART systems with
the pedagogical requirements of contemporary professional education. It encompasses the level
of system adaptability to students’ individual educational needs, the availability of interactive
tools for interaction, the variability of forms of presenting learning material, and the quality of
feedback. Analysis under this criterion involved expert evaluation, examination of the structure
and content of study SMART systems, and analysis of the nature of students’ learning interaction
within the digital environment.

The technological criterion reflects the technical and functional capacities of study SMART
systems, including the usability and accessibility of the interface, stability of functioning under
varying technical conditions, integration with other digital resources, the availability of learning
analytics tools, and support for two-way feedback. Analysis under this criterion was carried out
on the basis of surveys of teachers and students, functional auditing of study SMART systems,
and content analysis of data on their use.

The educational and productive criterion made it possible to assess the impact of the use
of study SMART systems on the outcomes of students’ professional training, in particular the
level of development of professional skills and abilities, learning motivation, learner autonomy,
and readiness for lifelong learning. For this purpose, the results of diagnostic assessment tasks,
analysis of documentation of subject cycle committees, questionnaires, portfolios, and follow-
up interviews were used.

The application of the specified criteria made it possible to identify the strengths and
weaknesses of existing practices of integrating study SMART systems into the professional training
of vocational college students, as well as to determine external opportunities and potential risks.
This substantiated the appropriateness of using SWOT analysis for further generalisation of the
research findings.

Table 2

SWOT Analysis of the Degree of Integration of Study SMART Systems into the Professional Training
of Vocational College Students

Component Content

Strengths — High didactic potential for learning personalisation and support of individual
educational trajectories;

— integration of theoretical and practical components of professional training;

— analytical support of the educational process and provision of prompt feedback;

— support for various forms of learning activities while preserving the leading role of
the teacher.

Weaknesses — Fragmented use of study SMART systems in vocational colleges;

— lack of a holistic pedagogical approach to their integration;

— insufficient alignment between didactic capabilities of SMART systems and the
content of professional training;

—uneven level of digital preparedness of teaching staff.

Opportunities — Digital transformation of education and renewal of educational standards;

— growing demand for personalised and practice-oriented learning;

— development of learning analytics and Al-oriented educational solutions;

— ensuring flexibility and continuity of the educational process under crisis conditions.

Threats — Risk of formal or technocratic use of study SMART systems without pedagogical
grounding;

— substitution of pedagogical design by technological solutions;

— potential marginalisation of the teacher’s role due to improper use of Al tools;
— technical limitations and instability of digital infrastructure.

The synthesis of the SWOT analysis findings, provisions of regulatory and legal documents
in the field of the digital transformation of education, the results of the review of contemporary
scholarly studies addressing the use of digital and SMART technologies in professional training,
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as well as reflection on our own pedagogical experience in vocational colleges made it possible to
systematise internal and external factors influencing the integration of study SMART systems into
the professional training of vocational college students. It also provided a basis for substantiating
the pedagogical terms, the creation of which ensures the purposeful and methodologically
balanced use of these systems within the educational process.

First and foremost, it should be noted that the effectiveness of using SMART technologies
is determined not so much by their technical capabilities as by the manner of their incorporation
into the content of professional training and the logic of forming students’ professional skills
[Dron, 2018]. This consideration substantiated the relevance of such a pedagogical term as the
integration of SMART technologies into the content of the professional training of vocational
college students.

Theimplementation of thistermin professional trainingimplies the purposeful incorporation
of the capacities of different classes of study SMART systems into the structure of educational
programmes, academic disciplines, and practical training in accordance with the professional
orientation of training, programme learning outcomes, and the stages of developing professional
skills. Under this approach, the integration of digital tools is not limited to providing access to
electronic resources or organising assessment, but ensures meaningful enhancement of each
component of professional training [[piTyeHKo, Manuwescbknin, 2023].

In particular, adaptive learning platforms are advisable for processing, differentiating, and
step-by-step mastering of theoretical material, as well as for supporting an individual pace of
learning activities. Simulation and training systems enable the modelling of professional situations
and the practice of action algorithms within a safe digital environment, thereby strengthening
the practice-oriented nature of training. Intelligent systems for supporting independent learning
are used to organise students’ independent learning activities, provide task navigation, ensure
step-by-step support, and deliver automated feedback. Al-oriented educational assistant tools
are important for supporting the explanation of learning material, clarifying complex concepts,
facilitating reflection, and preparing for the completion of professionally oriented tasks, provided
that pedagogical guidance and defined rules of use are ensured. Analytical SMART assessment
modules make it possible to track the dynamics of learning outcomes, support formative
assessment, identify typical learning difficulties, and make decisions regarding the adjustment of
learning activities [[ymeHHMIA, KoHOHeHKO, BonowuH, 2019].

Under this approach, SMART technologies become an element of the substantive content
of professional training rather than an external addition to it, as their use is directly linked to
the formation of professional skills, the organisation of practical training, and the support of
students’ independent learning activities [['ypesuu, KoHoleBcbKkuiA, 2019].

The analysis conducted above demonstrated that the use of SMART technologies without
clearly defined pedagogical guidance leads to a decrease in the manageability of students’
learning activities, fragmentation in the acquisition of professionally significant knowledge, and
a lack of coherence between individual components of professional training. This substantiated
the relevance of such a pedagogical term as competent pedagogical guidance of students’
learning activities within an educational SMART environment.

Within the framework of the study, the educational SMART environment is regarded as
a didactically organised space of students’ professional training in which learning activities
are supported with due regard to the educational context, learning outcomes, and individual
characteristics of learners. Such an environment is oriented towards providing timely and
pedagogically appropriate support and is characterised by sensitivity to the learning situation,
manifested in the consideration of both students’ online activity and the conditions of the real
educational environment [Spector, 2018].

The functioning of an educational SMART environment is based on the analysis of
learning outcomes, behavioural characteristics, and students’ levels of preparedness,
which ensures adaptive support of learning activities in the form of pedagogical guidance,
feedback, recommendations on task completion, and the selection of learning tools.
Adaptation encompasses not only the content of learning material but also the modes of
its presentation, allowing individual educational needs and learning styles of students to
be taken into account. Interaction with the environment may be carried out using various
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digital tools, which expands the spatial and temporal boundaries of professional training and
highlights the issue of pedagogical manageability of such a process.

In this context, the educational SMART environment is not reduced to a set of digital
platforms or services but functions as an integrated system in which different classes of
SMART technologies are pedagogically balanced in accordance with the content, stages, and
types of students’ learning activities. The effectiveness of its use is determined not so much
by technological capabilities as by the nature of pedagogical guidance, which involves the
design of learning scenarios, determination of the didactic relevance of applying adaptive,
simulation, analytical, and assistive digital tools, as well as interpretation of learning outcomes
and pedagogical adjustment of the educational process. This approach is consistent with the
conceptual principles of smart learning environments, which emphasise contextual sensitivity,
adaptability, and personalised support of learners’ educational activities [Hwang, 2014].

The creation of this pedagogical term presupposes the purposeful design of the educational
SMART environment as an integrated didactic system of professional training, within which the
functions, role, and didactic relevance of using different classes of SMART technologies are
determined in accordance with the content of academic disciplines, as well as the stages and
types of students’ learning activities. The implementation of this term is carried out through
pedagogical design of learning scenarios, regulation of the nature and intensity of the use of
digital tools, and organisation of analytical support of learning activities followed by pedagogical
interpretation of the obtained results. Decisive in creating this term is ensuring the leading role
of the teacher as the subject of pedagogical guidance, responsible for aligning the adaptive,
simulation, analytical, and assistive capabilities of SMART technologies with the aims and
outcomes of the professional training of vocational college students.

During the examination of the state of the problem, an uneven level of readiness among
teaching staff and students for the pedagogically appropriate use of digital technologies
was identified, which complicates the systematic integration of study SMART systems into
professional training. In particular, it was found that even when access to digital resources and
platforms is available, their didactically balanced use in accordance with the aims and content
of professional training is not always ensured. Among teaching staff, this manifests itself in the
fragmented application of digital tools without a clear connection to the logic of developing
professional skills, while among students it is reflected in predominantly reproductive or formal
use of digital means without awareness of their educational and professional potential [Bnactok,
CTtenaHeHKo, MpuxoabKiHa, 2023].

These circumstances substantiated the relevance of such a pedagogical term as ensuring
the readiness of teaching staff and students to use digital technologies in professional training.
The implementation of this term implies the development of teachers’ skills in didactic design of
learning activities using digital tools, including the ability to justify the selection of appropriate
classes of study SMART systems, combine them with traditional forms of organising the
educational process, and provide pedagogical guidance and adjustment of students’ learning
activities within a digital environment. At the same time, students’ readiness is viewed as the
capacity for conscious, responsible, and reflective participationin the educational process through
the use of digital technologies, which presupposes understanding their educational purpose,
adherence to the defined logic of task completion, and the ability to plan one’s own learning
activities and evaluate their outcomes. Under these conditions, digital technologies function not
merely as a means of access to learning materials but as a tool for fostering students’ autonomy
and professional responsibility [AmiTpeHko, Kizim, BonowuHa, Fopaiiyyk, 2024].

Advanced pedagogical practice demonstrates that the effectiveness of using study
SMART systems in the professional training of vocational college students increases when they
are combined with traditional forms of organising the educational process. The use of digital
technologies in isolation from established didactic forms does not ensure the manageability
of learning activities and does not guarantee the achievement of the intended outcomes of
professional training [Pagkesuny, N'ymeHHuin, Pagkesny, 2021]. This substantiated the relevance
of such a pedagogical term as the combination of traditional and digital technologies to ensure
the manageability, systematic nature, and effectiveness of the professional training of vocational
college students.
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The implementation of this term involves a didactically balanced combination of classroom-
based instruction, practical training, and digital forms of organising learning activities, taking into
account the content of academic disciplines, the stages of professional skill development, and
students’ levels of preparedness. Under these conditions, traditional forms of learning activities
ensure the structure and cohesion of the educational process, while digital technologies perform
the function of its substantive enhancement, expanding opportunities for practical training and
supporting students’ independent learning. This contributes to the integrity of the educational
process, coherence of its components, and the logical completeness of professional training.

This complex of pedagogical terms should be implemented in an integrated manner, as
only their interdependent combination ensures the systematic integration of study SMART
systems into the professional training of vocational college students and the achievement of the
intended educational outcomes.

Conclusions. The study substantiated the relevance of integrating study SMART systems into
the professional training of vocational college students as a component of the modernisation of the
educational process under conditions of digitalisation. The essence of study SMART systems was
clarified, their main functions in professional training were identified, and classes of digital solutions
were distinguished, the use of which contributes to the development of professional skills, support
of independent learning activities, and provision of analytical support for the educational process.

On the basis of the analysis of regulatory documents, scholarly works, and the authors’ pedagogical
experience, pedagogical terms for the integration of study SMART systems into the professional training
of vocational college students were substantiated. It was demonstrated that the effectiveness of using
these systems is ensured by the integration of SMART technologies into the content of professional
training; competent pedagogical guidance of students’ learning activities within an educational SMART
environment; a formed readiness of teaching staff and students for the pedagogically appropriate use of
digital technologies in professional training; and the combination of traditional and digital technologies
to ensure the manageability, systematic nature, and effectiveness of professional training.

It was established that the implementation of the identified pedagogical terms should
be carried out in an integrated manner, as only their interdependent combination ensures the
systematic integration of study SMART systems into the professional training of vocational
college students and creates prerequisites for enhancing the manageability, systematic nature,
and effectiveness of the educational process.

Prospects for further research are seen in the development and experimental validation of
a methodology for integrating study SMART systems into the professional training of vocational
college students, taking into account the specific characteristics of particular specialisms. Further
in-depth examination of the potential of individual classes of study SMART systems in the
development of professional skills is also considered appropriate, as well as refinement of the
tools for monitoring and assessing learning outcomes within an educational SMART environment.
A separate direction for future research may involve the analysis of organisational and
methodological mechanisms for supporting the readiness of teaching staff for the pedagogically
appropriate use of digital technologies in professional training.

Adherence to Ethical Standards.

The study was conducted in compliance with generally recognised ethical standards
of scholarly and pedagogical research. During the collection of empirical data, methods of
pedagogical diagnostics based on defined criteria were used, including questionnaires, surveys,
analysis of learning outcomes, and expert evaluation, none of which involved interference in the
personal lives of participants in the educational process.

In addition, the study used aggregated data from subject cycle committees and internal
documentation of the educational institution. Their analysis was carried out for scholarly and
methodological purposes and did not involve the collection or use of personal data. Participation
of teaching staff and students in the study was voluntary and took place with their informed
consent regarding the aim and nature of the research.

Anonymity of respondents and confidentiality of the obtained results were ensured; no
personal data were collected, and the research findings were presented in an aggregated form.
The applied methods were appropriate to the age, professional, and psychological characteristics
of the participants and did not pose any ethical, psychological, or social risks.
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The article substantiates the pedagogical foundations for integrating study SMART systems into the
professional training of vocational college students under conditions of educational digitalisation. Based
on an analysis of domestic and international scholarly sources, the evolution of educational concepts from
e-learning to Smart education is revealed; the meanings of the concepts “SMART education”, “study SMART
systems”, and “educational SMART environment” are specified, and their place within the contemporary
educational process is determined. Scholarly approaches to characterising the educational SMART
environment are generalised, emphasising its contextual sensitivity, adaptability, and orientation towards
personalised pedagogical support of learning activities.
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The purpose of the article is to provide a theoretical substantiation of the pedagogical terms for
integrating study SMART systems into the professional training of vocational college students and to
identify directions for their pedagogically appropriate use within the educational process.

The research methods include analysis, synthesis, and generalisation of scholarly works and regulatory
documents in the field of educational digital transformation, systematisation of pedagogical experience in
the use of digital and SMART technologies in vocational colleges; SWOT analysis of the state of integration
of study SMART systems; questionnaires, surveys, expert evaluation, and analysis of students’ learning
outcomes.

The functional capabilities of study SMART systems in the professional training of vocational
college students are analysed, and their key functions are identified: didactic (structuring and integrating
theoretical and practical components of training), organisational (coordination of learning, practical, and
independent activities), control and assessment (monitoring learning outcomes and providing feedback),
and adaptive (taking into account individual educational needs and learning pace). The main classes of
study SMART systems are distinguished (adaptive learning platforms, simulation and training systems,
intelligent systems for supporting independent learning, Al-oriented educational assistant tools, and
analytical SMART assessment modules), and their didactic purposes are determined.

To assess the state of integration of study SMART systems into professional training, didactic,
technological, and educational and productive criteria were applied, which made it possible to identify
the strengths and weaknesses of existing practices, as well as external opportunities and potential risks,
generalised through SWOT analysis.

It is concluded that the pedagogical terms for integrating study SMART systems into the professional
training of vocational college students include the following: integration of SMART technologies into
the content of professional training; competent pedagogical guidance of students’ learning activities
within an educational SMART environment; ensuring the readiness of teaching staff and students for the
pedagogically appropriate use of digital technologies; and combining traditional and digital technologies to
ensure the manageability, systematic nature, and effectiveness of the educational process. It is emphasised
that the integrated implementation of these pedagogical terms provides a basis for the purposeful and
methodologically balanced use of study SMART systems in the professional training of vocational college
students.
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