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

OF VOCATIONAL COLLEGE STUDENTS
У статті обґрунтовано педагогічні засади інтеграції навчальних SMART-систем у професійну під-

готовку студентів фахових коледжів в умовах цифровізації освіти. На основі аналізу вітчизняних і за-
рубіжних наукових джерел розкрито еволюцію освітніх концепцій від E-learning до Smart education, 
уточнено зміст понять «SMART-освіта», «навчальні SMART-системи», «освітнє SMART-середовище» 
та визначено їх місце в сучасному освітньому процесі. Узагальнено наукові підходи до характеристик 
освітнього SMART середовища, зокрема контекстної чутливості, адаптивності та персоналізованої пе-
дагогічної підтримки навчальної діяльності.

Проаналізовано функціональні можливості навчальних SMART-систем у професійній підготовці 
студентів фахових коледжів, виокремлено основні класи таких систем (адаптивні навчальні платфор-
ми, симуляційні та тренажерні системи, інтелектуальні системи підтримки самостійної роботи, AI-
орієнтовані інструменти освітнього асистування, аналітичні SMART-модулі оцінювання) та визначено 
їх дидактичне призначення. Показано відмінності навчальних SMART-систем від традиційних систем 
управління навчанням (LMS), що полягають у наявності адаптивних і аналітичних механізмів, інтелек-
туальної підтримки освітніх рішень і орієнтації на індивідуальні освітні траєкторії студентів.

Узагальнення результатів SWOT-аналізу, проведеного з урахуванням нормативно-правових 
вимог, наукових підходів і практичного досвіду впровадження цифрових технологій у фахових ко-
леджах, дало змогу систематизувати внутрішні та зовнішні чинники інтеграції навчальних SMART-
систем і визначити підґрунтя для обґрунтування відповідних педагогічних умов. До них належать: ін-
теграція SMART-технологій у зміст професійної підготовки; компетентне педагогічне керівництво на-
вчальною діяльністю студентів в освітньому SMART-середовищі; забезпечення готовності педагогіч-
них працівників і студентів до педагогічно доцільного використання цифрових технологій; поєднан-
ня традиційних і цифрових технологій з метою забезпечення керованості, систематичності та резуль-
тативності освітнього процесу. Наголошено, що реалізація зазначених умов у комплексі створює під-
ґрунтя для цілеспрямованого та методично виваженого використання навчальних SMART-систем у 
професійній підготовці студентів фахових коледжів.

Ключові слова: SMART-освіта, навчальні SMART-системи, освітнє SMART-середовище, про-
фесійна підготовка, фахові коледжі, цифрові технології, адаптивне навчання, педагогічні умови

Problem statement. Contemporary processes of the digital transformation of education 
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.
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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 
[Семенишина, Кочарян, Савастру, 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 [Власюк, Степаненко, Приходькіна, 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 [Грітченко & Малишевський, 2023; Твердохліб, 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 [Гуревич, Коношевський, 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 [Гуменний, Кононенко, Волошин, 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 [Дмітренко, Кізім, Волошина, Гордійчук, 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 [Дзень, 
Борзов, Дзень, 2024].

Modern SMART systems are based on the use of intelligent algorithms [Wang & Yu, 2022], 
artificial intelligence [Слабко, 2023], big data processing technologies [Phoong, Moghavvemi, & 
Sulaiman, 2019], automated mechanisms for managing the learning process, the Internet of Things 
(IoT) for building personalised learning models [Veeramanickam et al., 2023], and intelligent 
communication systems [Кушнір, 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 [Філатенко, 
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 [Дзень, Борзов, Дзень, 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 [Радкевич, Гуменний, Радкевич, 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 [Дмітренко, Кізім, Волошина, Гордійчук, 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 
a tool 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 [Філатенко, 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 teacher and 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 [Гуменний, Ко-
ноненко, Волошин, 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 AI-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 [Дзень, Борзов, Дзень, 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.

– AI-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, and interpretation 
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.

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 a result 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 AI-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 AI 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.

The implementation of this term in professional training implies 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 [Грітченко, Малишевський, 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. AI-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 [Гуменний, Кононенко, Волошин, 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 [Гуревич, Коношевський, 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 [Власюк, 
Степаненко, Приходькіна, 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 participation in 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 [Дмітренко, Кізім, Волошина, Гордійчук, 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 [Радкевич, Гуменний, Радкевич, 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, AI-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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