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INTRODUCTION

Abstract. The relevance of the study is due to the growing role of the digital
educational environment in the formation of motivation to study a foreign
language among young students, for whom technological tools served as
the main channel of educational interaction. The purpose of the study was
to identify and model psychological and pedagogical conditions that ensure
stable educational motivation of students aged 17-21 in a digital environment.
The study applied a theoretical analysis of modern approaches to the study
of motivation, systemic modelling of components of educational activity,
structural and functional analysis of digital technologies. Based on the results
obtained, a practical programme for the formation of motivation to study a
foreign language in a digital environment was developed. The results of the
study showed that students’ motivation was determined by the interaction of
three key components: awareness of the educational goal, emotional safety of
the educational environment and sociocultural relevance of the educational
material. The programme demonstrated an increase in students’ cognitive
activity, increased interest in completing educational tasks, improved attitude
towards the use of digital tools, and increased readiness to apply knowledge in
practical situations. Participants noted greater involvement in the educational
process, a sense of support, and the ability to independently regulate the pace
of learning, which contributed to the formation of intrinsic motivation. The
practical value of the work lies in creating an integrated model of motivation
for learning a foreign language in a digital environment and developing a
programme that can be used in higher education institutions to improve the
quality of foreign language teaching. The research materials can be used by
teachers, methodologists, and developers of digital educational courses

Keywords: gamification; student learning activity; adaptive learning
platforms; intrinsic motivation; psychological needs; educational
technologies; multimedia learning tools

In the modern educational space, the formation of mo-
tivation to learn a foreign language appears as a complex
interdisciplinary problem, which is especially relevant in
the context of the digitalisation of the educational process.
The youth period (17-21 years), which falls on the period
of obtaining higher education, is a sensitive period for the
development of autonomy, professional identity and social
integration. It is during this period that students’ internal
motivation is formed on the basis of cognitive maturity,

emotional self-regulation and social interaction. In modern
conditions, students are often influenced by external digi-
tal stimuli, which can both activate interest in learning and
reduce concentration and motivation due to information
overload. At the same time, the integration of multimedia
technologies — such as gamification, simulations, virtual re-
ality and adaptive platforms — opens up new opportunities
for personalising learning and supporting the motivational
sphere of students.

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)
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In scientific discourse, motivation for learning is con-
sidered a key component of successful educational activi-
ty. Researcher J. Santrock (2020) showed that it is during
adolescence that a cognitive breakthrough occurs, which
allows students to comprehend goals, plan the educational
trajectory, and critically evaluate the progress, emphasising
the growth of reflexivity and the ability for metacognition
as key factors in the formation of learning motivation. Re-
searchers R. Ryan & E. Deci (2020) within the framework
of the self-determination theory substantiated that motiva-
tion acts as a function of satisfying basic needs for auton-
omy, competence, and social interaction. Scientists devel-
oped a conceptual model that explained the mechanisms
of the transition from extrinsic to intrinsic motivation
through the process of internalising values and learning
goals. Researcher F. Guay (2021) applied the self-deter-
mination theory to the educational context, showing that
types of behavioural regulation, psychological needs, and
autonomous-supportive behaviour of teachers directly in-
fluenced students’ academic achievement.

Researchers Y. Wang et al. (2024) conducted a me-
ta-analysis of the effectiveness of interventions based on
self-determination theory and found that student- and
teacher-centred approaches significantly improved intrin-
sic motivation and met students’ basic psychological needs.
Y. Wang (2024) found that interactive online learning envi-
ronments can reduce anxiety, improve emotional well-be-
ing, and develop critical thinking skills in college students.
Researchers J. Wong & B. Hughes (2023) concluded that
the use of learning experience design principles in digital
media could influence motivational characteristics that
supported students’ learning behaviour in undergraduate
online courses.

Regarding the impact of gamification on motivation to
learn a foreign language, researchers Z. Shen et al. (2024)
found that gamification significantly and positively affected
language learning achievement, with student motivation
acting as a mediator in this relationship. Z. Luo (2023)
conducted a systematic review of the effectiveness of gam-
ified tools for foreign language learning and found mixed
results and noted that most studies measured affective and
behavioural engagement, while cognitive engagement re-
mained understudied. S. Chan & N. Lo (2024) found that
gamified educational frameworks clearly increased student
engagement and motivation in the process of learning Eng-
lish, stimulated interest, and reduced anxiety. Researchers
X. Wang et al. (2024) used structural equation modelling
to find that the level of competence in the field of artificial
intelligence and augmented and virtual reality technologies
was a significant predictor of engagement and motivation.

In Ukrainian scientific works, L. Bondar & N. Lytvy-
nchuk (2020) established the role of emotional and cogni-
tive processes in the formation of the motivational sphere.
R. Kyrychenko & A. Kolodiazhna (2021) revealed the rela-
tionship between self-esteem, autonomy, and sustainability
of motivation of future teachers. However, most existing
studies focused either on general aspects of motivation or

on the influence of individual digital tools, without inte-
grating cognitive, behavioural and humanistic approaches
in relation to this age group. Also, insufficient attention was
paid to the cultural and educational features of the Ukraini-
an context, which is critically important in the current con-
ditions of reforming the higher education system. The aim
of the study was to provide a theoretical justification for
and methodological analysis of the factors of motivation
formation for learning a foreign language in students aged
17-21 in a digital educational environment, taking into ac-
count the cognitive, emotional and sociocultural features
of this age period.

MATERIALS AND METHODS

The present study was theoretical and aimed at a com-
prehensive analysis of the factors that form motivation to
learn a foreign language in students aged 17-21 in a dig-
ital educational environment. The methodological basis
of the study was the integration of three key approaches
to the analysis of motivation in education: cognitive, be-
havioural, and humanistic. Such integration allowed for a
comprehensive interpretation of motivational processes in
students: as a result of meaningful cognitive strategies and
expectations (Vroom, 1964; Santrock, 2020), as a reaction
to external stimuli and reinforcement (Skinner, 1953), as
well as a manifestation of internal psychological needs.
The combination of these approaches allowed for the crea-
tion of a multidimensional theoretical framework that can
encompass various aspects of motivational processes in a
digital educational environment. In this context, a special
place was occupied by the self-determination theory (SDT)
proposed by R. Ryan & E. Deci (2020), which considered
motivation as a function of satisfying basic needs for auton-
omy, competence, and social interaction. This theory was
chosen as the central methodological basis of the study,
since it most fully reflected the specifics of youth period,
when the need for autonomy and self-determination is par-
ticularly acute. SDT allowed explaining the mechanisms of
the transition from extrinsic to intrinsic motivation, which
was critically important for the formation of a sustainable
interest in learning a foreign language.

As part of the study, a conceptual analysis of five inter-
connected theoretical models was carried out, which togeth-
er formed the methodological basis for studying the impact
of digital educational technologies on motivation to learn
a foreign language. The Attention, Relevance, Confidence,
Satisfaction (ARCS) model, developed by J. Keller (2010),
was chosen to analyse the motivational design of the dig-
ital learning environment. This model allowed structuring
four key components of motivation: attracting students’ at-
tention, ensuring the relevance of educational material to
the life goals, building confidence in the students’ abilities
and creating a sense of satisfaction from achievements. The
Substitution, Augmentation, Modification, Redefinition
(SAMR) model, analysed by M. Kharbach (2025), was used
to classify the levels of integration of digital technologies
into the educational process — from a simple replacement
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of traditional tools to a complete rethinking of educational
activities. This model made it possible to assess how deep-
ly digital technologies transformed students’ motivational
processes. The Technological Pedagogical Content Knowl-
edge (TPACK) model, proposed by P. Mishra & M. Koe-
hler (2006), was used to analyse the integration of techno-
logical, pedagogical and subject knowledge of teachers. This
model served as an architectural framework that ensured
pedagogically sound design of the educational process and
was most closely associated with the cognitive component
of motivation through the structure of educational con-
tent and the effective selection of digital tools. The Com-
puter-Assisted Language Learning (CALL) approach, first
described by J. Higgins (1983) and updated by H. Reinders
& S. Chong (2023), was used to analyse the specifics of the
use of computer technologies in foreign language learning,
which ensured the practical implementation of language
experience in a digital environment. SDT served as a uni-
fying framework for interpreting the results of the analysis
of all previous models through the prism of satisfying the
basic psychological needs of students. The choice of these
five models was justified by the complementarity: ARCS
modelled motivational dynamics, SAMR determined the
degree of digital transformation, TPACK provided a ped-
agogical basis, CALL focused on the specifics of language
learning, and SDT provided a psychological justification
for all processes. Together, these models made it possible
to explain how the digital environment activated motiva-
tional mechanisms through relevance, involvement, gami-
fication, adaptation of educational content, and support for
students’ psychological comfort.

The main research method was a systematic analysis
of scientific literature, which included the search, selection
and critical analysis of modern works on pedagogical and
age psychology, educational theory and empirical studies of
the impact of digital technologies on the educational activi-
ty of young people. The source base comprised publications
from international scientometric databases (Scopus, Web
of Science, PubMed) for the period 2020-2025, which en-
sured the relevance and significance of the analysed mate-
rial. The criteria for selecting sources were: the presence of
empirical data on the impact of digital technologies on stu-
dent motivation, focus on the age group of 17-21 years or
students of higher education institutions, application of the
theory of self-determination or other relevant motivational
theories and publication in peer-reviewed scientific publi-
cations. To illustrate theoretical provisions and visualise the
relationships between the components of motivation, dig-
ital educational platforms Quizlet, Duolingo, and Kahoot!
were used, which were selected as representative examples
of the practical implementation of the models under study.
The analysis of the functionality of these platforms was car-
ried out through the prism of the ARCS, SAMR and CALL
models to determine the mechanisms of influence on vari-
ous components of motivation. Structural-functional anal-
ysis was used to systematise the components of motivation
(cognitive, emotional and sociocultural) and determine the

Digital educational environment and the formation...

functions of each component in the formation of sustaina-
ble learning motivation.

Comparative analysis was used to compare the effec-
tiveness of different methodological approaches (cognitive,
behavioural and humanistic) in the formation of motiva-
tion of young students. The theoretical modelling method
allowed creating an integrated model of the formation of
motivation for learning a foreign language in a digital en-
vironment, which combined all five theoretical approaches
studied. The modelling procedure involved the sequential
derivation of the structural components of the model from
the provisions of each theory: three basic psychological
needs (autonomy, competence, social interaction) were
taken from SDT, which determined the target orientations
of the entire model; four motivational components (atten-
tion, relevance, confidence, satisfaction) were derived from
the ARCS model, which formed the structure of each train-
ing module; the SAMR model identified the levels of dig-
ital transformation of training tasks — from replacing tra-
ditional exercises to rethinking language practice through
immersive technologies; TPACK provided the pedagogical
basis for the integration of technological, methodological
and linguistic content, defining the principles of select-
ing digital tools; CALL specified the specifics of comput-
er-mediated language learning through interactive exer-
cises, automated feedback and adaptive algorithms. Based
on this synthesis, the Language XP programme modules
were formed: an autonomous learning module (realisation
of the need for autonomy through SDT + personalisation
according to ARCS), a competency development module
(gradual complication of tasks according to SAMR + con-
fidence formation according to ARCS), a social interaction
module (collaborative tasks based on CALL + satisfac-
tion according to ARCS) and a gamified practice module
(transformational level of SAMR + relevance according to
ARCS), all modules were designed taking into account the
principles of TPACK to ensure the pedagogical feasibility
of technological solutions. Tables and figures were used to
visualise the results of the theoretical analysis. The result of
the development was a methodological justification for the
procedure for assessing the effectiveness of the model. It in-
volves the implementation of the Language XP programme
in the educational process, with subsequent diagnostics us-
ing validated tools. The proposed structure allows for com-
prehensive monitoring of the dynamics of internal motiva-
tion, the level of psychological comfort and the quality of
students’ academic results in a digital environment.

RESULTS AND DISCUSSION

Analysing the theoretical basis of the motivational sphere
in students aged 17-21, it is worth focusing on the basic
definitions, cognitive characteristics and social chang-
es that affect the educational activity. The formation of
motivation to learn a foreign language in students aged
17-21 is based on a combination of psychological, age
and sociocultural factors. According to the scientific lit-
erature, motivation is considered as a central regulator of
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behaviour that determines the direction, intensity, and
duration of educational activity (Ryan & Deci, 2020; Kyry-
chenko & Kolodiazhna, 2021). In this context, it is relevant
to clarify key concepts: motivation is an internal or external
stimulus that activates and organises the behaviour of an
individual to achieve certain goals. It acts as an integrator
of needs, interests, and values; motivation for learning - a
type of learning activity, driven by interest in the subject,
the significance of knowledge, or social expectations (Bon-
dar & Lytvynchuk 2020); motivational sphere of personal-
ity - a system of stable motives that determine educational
behaviour and the ability to overcome difficulties on the

No. Development domains

Table 1. Three key domains of age development that influence motivation

Characteristics

of the age group 17-21 years

The ability to plan, metacognition, and

way to achieving goals (Mata & Hertwig, 2011; Symonds et
al., 2019). As already noted, adolescence (17-21 years) is a
critical stage of psychological development, when the abil-
ity to be independent, professional self-determination, and
conscious learning is formed. During this period, cognitive
processes intensify, reflexivity increases, and social identity
is strengthened, which directly affects the structure and dy-
namics of motivation for educational activity. Taking into
account these changes, it is possible to distinguish three
main domains of age development that have the great-
est impact on motivation for learning a foreign language,
which is reflected in Table 1.

Impact on motivation
to learn a foreign language

Strengthens self-regulation and strategic

1 Cognitive abstraction increases thinking in learning
2 Emotional Emotional stability is formed, anxiety is reduced Provides endurance m learning, reduces fear of
mistakes
. . Professional identity and group interaction are ~ Stimulates extrinsic motivation through feedback
3 Social / sociocultural

developing

and recognition

Source: compiled by the author based on E.H. Erikson (1968), J.J. Arnett (2000), R. Mata & R. Hertwig (2011),

J.W. Santrock (2020), R. Ryan & E. Deci (2020)

The age interval 17-21 years, according to the concept
of “emerging adulthood” by J.J. Arnett (2000), is a period
of active self-determination, when a young person seeks a
balance between individual autonomy and social belong-
ing. The theory of psychosocial stages of development by
E.H. Erikson (1968) defines this period as a transition from
identity to closeness, where motivation to learn is associat-
ed with an understanding of one’s place in society. Accord-
ing to J.W. Santrock (2020), during this period a cognitive
breakthrough occurs, which allows one to comprehend
goals, plan an educational trajectory and critically eval-
uate one’s own progress. These factors form a favourable
soil for the development of intrinsic motivation, especially
in a digital environment that meets individual needs and
learning styles. Given the specifics of students’ cognitive,
emotional, and social development in adolescence, it is ap-
propriate to consider how these aspects are manifested in
the structure of the motivation to learn a foreign language.
Motivation at this stage of life is formed as a multidimen-
sional system, based on the interaction of three key com-
ponents — cognitive, emotional, and sociocultural. Each
of these components plays a unique role in supporting or
inhibiting learning activity, especially in the digital educa-
tional environment.

The cognitive aspect of motivation is associated with
the student’s mental activity: setting goals, planning learn-
ing activities, reflecting on results, and the ability for
metacognition — conscious control over one’s own think-
ing (Santrock, 2020). Students who have well-developed

cognitive strategies plan learning tasks more effectively,
independently organise the time, and demonstrate greater
resilience to difficulties. In the context of digital learning,
this is manifested in the use of adaptive platforms, time
management in online courses, and the formation of in-
dividual educational trajectories. For example, interactive
programmes such as Quizlet or Duolingo, which require
regular planning and monitoring of progress, activate the
cognitive sphere of motivation. It is associated with the stu-
dent’s ability to predict the outcome, independently adjust
learning behaviour, and achieve autonomy in language ac-
quisition (Ryan & Deci, 2020). The emotional sphere de-
termines how the student experiences the learning process,
what emotions are associated with learning, and how these
emotions affect the sustainability of motivation. The peri-
od from 17 to 21 years of age is characterised by increased
sensitivity to evaluation, the need for self-affirmation, and
the importance of support from the environment (Erik-
son, 1968; Arnett, 2000). High self-esteem and a sense of
success increase intrinsic motivation, while anxiety, fear
of making mistakes, or comparing oneself to others can
block it. The emotional component is especially activated
in digital learning environments, when students work in-
dependently.

Platforms such as Kahoot! or Edmodo, which provide
positive emotional feedback, increase motivation through
the achievement effect. Support from the teacher and the
group is also a key factor in creating a safe emotional envi-
ronment where motivation is not suppressed by feelings of
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insecurity (Ryan & Deci, 2020). The sociocultural compo-
nent of motivation is formed on the basis of identity, cultur-
al belonging, and social expectations. At the age of 17-21,
students are actively searching for the place in society, and
learning a foreign language is perceived as a tool for social
advancement, integration, and mobility (Arnett, 2000). The
formation of a positive perception of one’s own education
and competence in intercultural communication stimulates
internal and external motivation. The digital environment
opens up wide opportunities for cultural interaction: par-
ticipation in international projects, online communities,
and exchange of experience with native speakers. For

Verbytska

example, platforms such as iTalki or Tandem, create con-
ditions for intercultural dialogue, which enhances socio-
cultural motivation through the experience of authentic
communication and inclusion in the global language en-
vironment. Given the complex nature of motivation for
learning in young students and its multi-component struc-
ture, special attention is paid to the choice of adequate
methodological approaches to its formation in the digital
educational environment. Each of the approaches - cogni-
tive, behavioural, and humanistic - offers its own under-
standing of the mechanisms of motivation, focusing on its
various determinants (Table 2).

Table 2. Comparative table of methodological approaches to the formation of motivation

Approach Key ideas Strengths Limitation Elements for integration
Motivati 1 . . .
Cogeniti otlvatloq as a result Supports e.lut(.)nomy, May decrease in the face of Planning, reflection,
ognitive of expectations, goals, develops thinking, self- . : .
o . failure or low self-esteem strategic learning
metacognition regulation
. Motivation is formed Fast activation, efficiency at Doe.s not form a sustainable Gamification, rewards,
Behavioural . . interest, depends on
through reinforcement the initial stage S feedback
external stimuli
. Requires an individual
- . Promotes internal . Autonomy support,
- Motivation as a desire for N approach, difficult to .
Humanistic motivation, autonomy, and meaning, personal

self-realisation

psychological comfort

implement in mass

. significance
education 8

Source: compiled by the author based on B. F. Skinner (1953), V. Vroom (1964), R. Ryan & E. Deci (2020),

J.W. Santrock (2020), J.J. Arnett (2000)

The analysis of the characteristics presented in Table 2
demonstrates that each of the three approaches - cogni-
tive, behavioural and humanistic - highlights only certain
aspects of motivational processes in the digital education-
al environment, which justifies the use of an integrative
methodology in this study. This is especially true for young
students, who are characterised by the need for structure,
emotional support and autonomy at the same time. In
this regard, an integrative approach that combines strate-
gic thinking, external stimulation and the development of
intrinsic motivation seems appropriate. Such an approach
creates conditions for the formation of a flexible motiva-
tional system that is able to adapt to the dynamics of the
educational process and the individual needs of students.

After analysing the components of motivation, it be-
comes appropriate to consider how modern educational
technologies can serve as catalysts for motivational pro-
cesses in students aged 17-21. In this context, attention is
focused on three key areas: multimedia technologies, theo-
retical models of digital media integration in learning, and
applied solutions in the field of foreign language learning.
The analysis of theoretical models and digital solutions in
the field of foreign language learning allows asserting that
educational technologies are not only a tool for knowl-
edge transfer, but also a powerful stimulator of cognitive,
emotional, and social motivation of young students. Due
to the combination of interactivity, personalisation, and

gamification, multimedia solutions are a powerful factor
in forming and maintaining motivation for learning. One
of the key mechanisms is gamification - the inclusion of
game elements, such as points, badges, and ratings, which
stimulate motivation through the mechanism of competi-
tion and expectation of rewards. This is especially effective
for young students who are inclined to seek achievements
and social recognition. Another example is virtual reality
environments that provide the effect of immersion in a lan-
guage context. Such environments increase emotional en-
gagement, create a sense of presence in real communicative
situations, and help reduce the fear of making mistakes - a
factor that significantly affects students with high levels of
anxiety or low self-esteem. Another tool is adaptive learn-
ing platforms that can adapt to the individual pace of the
student, analyse typical errors and take into account the
student’s interests. This stimulates cognitive activity, en-
hances self-reflection and promotes the development of
metacognitive strategies. Therefore, the use of multimedia
technologies allows simultaneously activating the cogni-
tive, emotional and sociocultural components of motiva-
tion, creating a more holistic and effective educational en-
vironment. The integration of the ARCS, SAMR, CALL and
TPCK models into the educational process allows creating
a complex motivational system, where each model per-
forms a unique function within the cognitive, emotional
and sociocultural components (Fig. 1).
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TPCK Framework > METHODOLOGICAL ARCHITECTURE
(framework for the teacher)

-

ARCS -

intrinsic motivation

A

Cognitive, emotional and
sociocultural components of
motivation to learn a foreign

language

SAMR -
technological depth

CALL -
implementation in

language learning

Figure 1. An integration model for the application of ARCS, SAMR, CALL, and TPCK models
in the formation of motivation for learning a foreign language in a digital educational environment
Source: developed by the author based on B.E Skinner (1953), V. Vroom (1964), E.R. Ryan & E. Deci (2020),

J.W. Santrock (2020), J.J. Arnett (2000)

As can be seen in Figure 1, the TPCK (Technologi-
cal-Pedagogical-Content Knowledge) model serves as an
architectural framework that ensures the consistent appli-
cation of other models - ARCS, SAMR, and CALL - in the
motivational environment of digital learning. The results
of the study showed that although TPCK does not direct-
ly affect motivation, it creates the conditions for its imple-
mentation through pedagogically sound design of the ed-
ucational process. This model is most closely related to the
cognitive component of motivation: it contributes to the
structuring of educational content, the effective selection
of digital tools and the activation of students’ metacogni-
tive strategies. In this context, the ARCS model structures
motivational dynamics through a focus on attention, sig-
nificance, confidence and satisfaction, SAMR determines

the degree of digital transformation of learning, and CALL
provides practical implementation of language experience
in a digital environment. Thus, the integration of these ap-
proaches allows influencing all three key components of
motivation - cognitive, emotional and sociocultural - and
forms a holistic psychological and pedagogical strategy
adapted to the characteristics of young students. In order
to systematise the impact of the developed programme on
the key components of motivation of students aged 17-21,
a summary table of the modules of the developed Language
XP programme is presented below. Each module combines
specific tools and methods aimed at activating the cogni-
tive, emotional, and sociocultural potential of the student,
which allows for the holistic implementation of an integrat-
ed model of motivational support (Table 3).

Table 3. Language XP programme modules and the impact of these modules on students’ motivational components

Language XP module Basic tools Motivation component Theoretical models
Activation module . Mot1\14at1ona1 Interview, video Cognitive, emotional ARCS, TPCK
introduction, setting individual goals
Gamified workshop Gamified exercises, points, badges, and Emotional, cognitive ARCS, SAMR
ratings system
VR communication module VR scenarios, interactive role-playing Sociocultural, emotional SAMR, CALL
communication
Reflective module Digital diary, self-assessment, coaching Cognitive ARCS, TPCK
Language hub / CALL module Authentic materials, immersive tests, Sociocultural, cognitive CALL, TPCK

audio, and video chats

Source: developed by the author

As can be seen from Table 3, each programme module = competitions. This system activates the dopaminergic

performs a target function within one or several motiva-
tional vectors. The gamified workshop supports the emo-
tional component through a system of points, skill levels
(from “Novice” to “Expert”), virtual badges and weekly

mechanisms of the brain and satisfies the need for com-
petence, demonstrating to students the progress. The re-
flective module promotes cognitive self-regulation through
digital learning diaries with metacognitive questions about
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the effectiveness of strategies and areas for improvement.
Automatic visualisation of progress through graphs en-
hances the sense of autonomy and control over learning.
The virtual reality module simultaneously activates all
three components: cognitively creates an authentic context
for language practice, emotionally reduces the fear of error
through interaction with virtual characters, socioculturally
models real communicative situations in a cultural context.
Adaptive trajectories analyse patterns of learning behav-
iour (speed of execution, types of errors, preferences for
formats, productive time of day) and automatically adjust
the complexity and format of tasks. Such personalisation
supports a sense of competence, ensuring work in the zone
of optimal development. The social interaction module
creates virtual language communities based on interests,
organises online meetings with native speakers, and selects
language partners, satisfying the need for social connect-
edness. The integration of the ARCS, SAMR, TPCK, and
CALL models in each module provides a balanced impact:
ARCS supports attention, relevance, confidence, and satis-
faction; SAMR determines the level of technological trans-
formation; TPCK guarantees pedagogical validity; CALL
provides the principles of communicative competence and
authenticity. The Language XP programme represents a
comprehensive motivational system with a synergistic ef-
fect of supporting all components of student motivation.
The results of the theoretical study are consistent with
modern empirical data on the key role of the digital ed-
ucational environment in shaping students’ motivation to
learn a foreign language. The proposed integrated model
was confirmed in studies of the period 2020-2025.

In particular, the results obtained in the study are con-
sistent with the scientific findings of Q. Zheng et al. (2025),
who proved that digital literacy of EFL students is a signif-
icant predictor of the effectiveness in online learning. At
the same time, the authors emphasised the mediating role
of perceived teacher support, which indicates the decisive
importance of pedagogical support even in a technologi-
cally saturated environment. This position correlates with
current findings on the need to combine digital tools with
the facilitatory role of the teacher within the TPCK model.
Similarly, the results of M. Vansteenkiste et al. (2018) and
A. Rezai et al. (2025) confirm the importance of informal
digital learning of English (IDLE) as a factor in shaping stu-
dents’ motivational sphere. The authors found significant
relationships between IDLE, online motivation, learning
satisfaction, and telecollaborative anxiety levels, demon-
strating that extracurricular digital activity can not only
enhance positive emotional experiences but also reduce
barriers to cross-cultural communication. This expands the
understanding of the sociocultural component of motiva-
tion embedded in the current integrated model.

Regarding the central role of self-determination the-
ory in the proposed model, a meta-analysis by Y. Wang et
al. (2024), which analysed 344 samples (223,209 partici-
pants), found that satisfaction of basic psychological needs
is a key predictor of academic motivation. These results
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justify the feasibility of building the Language XP model
around the three basic needs of SDT and support the ex-
pansion of the theoretical propositions by demonstrating
the possibilities of structuring digital technologies accord-
ing to the ARCS, SAMR, TPCK, and CALL models. Re-
searchers J. Howard et al. (2024) conducted a meta-analy-
sis of 637 samples (N =388,912) and found that autonomy
support had the largest effect among the three basic needs.
These data reinforce the Language XP model’s emphasis on
autonomy as a key need for adolescent students, and justify
the priority of the autonomous learning module in the pro-
gramme structure.

Regarding the role of gamification, a study by Z. Shen et
al. (2024) found a significant positive effect of gamification
on language learning achievement, with motivation as a
mediator, confirming the feasibility of including a gamified
module in Language XP. Importantly, the authors found a
moderating role of digital literacy — gamified approaches
were more effective for students with higher technological
competence. These results indicate the need to diagnose the
level of digital literacy of students before implementing the
programme and possibly adapt the complexity of gamified
elements. Researcher Z. Luo (2023) found mixed results
regarding gamification and insufficient study of cognitive
engagement in existing tools. The identified gaps justify
the structured approach of the Language XP model, where
gamification elements are clearly linked to motivational
components (attention, relevance, confidence, enjoyment
according to ARCS) and psychological needs (autonomy,
competence, social interaction according to SDT), which
can provide simultaneous support for cognitive, affective
and behavioural engagement. Researcher R. Rajapak-
se (2024) found that excessive information load in the
digital environment could reduce students’ concentration
and motivation due to cognitive overload. Researcher
M. Chen (2024) demonstrated that emotional intelligence
had a significant impact on the academic achievement of
college students, which highlighted the importance of the
emotional component in digital learning.

Regarding technological literacy, X. Wang et al. (2024)
found that AI and AR/VR literacy significantly predicted
EFL student engagement and motivation. These results
complement the Language XP model by supporting the
rationale for introducing technologies at varying levels of
difficulty, from basic interactive exercises to immersive
VR simulations, according to SAMR levels. Q. Zheng et
al. (2025) found that perceived teacher support mediated
the relationship between digital literacy and the power of
online learning, highlighting the importance of the hu-
man factor. These findings reinforce the model’s premise
of the teacher as a facilitator (as per TPCK) and suggest the
need for specific teacher training for effective implemen-
tation of Language XP. The findings of D. Pérez-Jorge et
al. (2025) demonstrate the positive impact of VR and AR
on motivation, especially for students with language anx-
iety, which justifies the inclusion of immersive technol-
ogies in the gamified practice module and expands the
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understanding of the therapeutic potential. Researchers
A. Rezai et al. (2025) found that informal digital English
learning was positively correlated with online motivation
in a sample of 532 students. These results complement
the Language XP model by substantiating the importance
of the sociocultural component and the possibility of in-
tegrating students’ informal digital practices (social net-
works, video content, games) into a structured curriculum.
Q. Huang (2025) found that technologies significantly re-
duced language anxiety through the creation of supportive
environments, which strengthens the proposition about the
emotional component of motivation and justifies the de-
sign of a safe digital space in Language XP.

At the same time, some results from other studies in-
dicate potential limitations and areas for improvement of
the model. G. Liu et al. (2024) found that extrinsic motiva-
tion did not predict student satisfaction, highlighting the
criticality of intrinsic motivation. These data indicate the
need for special attention to the balance of intrinsic and
extrinsic motivators when implementing the Language XP
programme, and the possible strengthening of elements
that support the internalisation of learning goals. K. Dai &
Y. Wang (2024) found a complex interaction between sat-
isfaction, anxiety, and boredom in a technological environ-
ment. These results complement the Language XP model
with an understanding of the need for flexible adaptation to
individual differences in students and the possible imple-
mentation of emotional state monitoring mechanisms for
timely correction of the learning process.

Summarising the results of the comparative analysis,
it can be stated that the proposed Language XP model is
consistent with the main trends of modern research pub-
lished between 2020 and 2025. In particular, the central
role of basic psychological needs according to the theory
of self-determination, the positive impact of gamification
on academic achievement and motivation, the critical im-
portance of students’” technological literacy for the effec-
tive use of digital tools, the potential of virtual and aug-
mented reality technologies in reducing language anxiety,
as well as the need for pedagogical support for teachers in
the digital environment are confirmed. At the same time,
the Language XP model differs from existing research in
its specific focus on the age group of 17-21 years, which
allows taking into account the peculiarities of the youth
period, in particular the increased need for autonomy
and professional self-determination. A key feature of the
model is the systematic integration of cognitive, emotional
and sociocultural components of motivation through five
complementary theoretical models - ARCS for motiva-
tional design, SAMR for levels of digital transformation,
TPCK for pedagogical framework, CALL for the specifics
of language learning and SDT for the psychological justifi-
cation of all processes.

CONCLUSIONS

The results of the theoretical analysis confirmed that the
motivation to learn a foreign language in young students

was formed as a multicomponent phenomenon, based on
the interaction of cognitive, emotional and sociocultur-
al factors. The greatest influence on the sustainability of
motivation was the possibility of conscious planning of
learning and self-regulation, positive emotional experi-
ences associated with success and support, as well as in-
tercultural interaction that activated the linguistic identity
of students. The proposed integrated model of the digital
educational environment, which combined the principles
of SDT with the ARCS, SAMR, TPCK and CALL models,
provided a theoretical basis for the systematic support of
motivation through targeted influence on its key compo-
nents. The cognitive component was supported through
metacognitive strategies and reflective practices, the emo-
tional component through gamification and the creation of
a psychologically safe environment, and the sociocultural
component through authentic intercultural interaction and
immersion in the linguistic environment. Theoretical mod-
elling showed that digital technologies (adaptive platforms,
VR simulations, social networks) could be structured in
accordance with the basic psychological needs of students
(autonomy, competence, social connectedness), creating
conditions for the formation of intrinsic motivation.

The complementarity of the selected theoretical mod-
els allowed taking into account the specifics of adolescence:
the need for autonomy while maintaining structured sup-
port, the importance of social recognition, and the con-
nection of learning with professional self-determination.
The systematisation of motivational components and the
development of corresponding modules of the digital en-
vironment demonstrated the possibility of creating a bal-
anced system of motivational support, where each element
performed a specific function, and the combination created
a synergistic effect. An integrated approach to the motiva-
tional design of the digital learning environment potential-
ly allowed increasing the level of student engagement, mak-
ing learning more personalised, emotionally meaningful,
and culturally relevant. Prospects for further research in-
clude empirical testing of the proposed theoretical model,
quantitative measurement of the effectiveness of individual
components in different academic environments, studying
the influence of motivational factors on long-term reten-
tion of interest in language learning, and expanding the
model for students with different learning styles and levels
of language training.
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Ludpose ocBiTHE cepeposuile Ta POpMYBaHHA MOTUBALLI T
A0 BUBYEHHS iHO3E€MHOi MOBU B CTYAEHTIB IOHALLbKOrO BiKy

AHoTalif. AKTYa/IbHICTb HOCTIXKEHHS 3yMOBJIeHa 3pOCTaHHAM poJli M POBOTro OCBITHHOTO cepefoBUIIa y GOpMyBaHH]
MOTHMBALl 0 BUBYEHHSA iHO3€MHOI MOBM CepeJi CTY/IEHTIB IOHALIbKOIO BiKy, IS AKUX TEXHOJIOTIYHI iHCTPyMEHTU
BUCTYIIQ/JIM IPOBITHMM KaHA/JIOM HaBYa/JIbHOI B3aeMOAii. MeTOw AOCHipKeHHA OYIO BU3HAUEHHA Ta MOJEIIOBaHHA
IICXOJIOrO-IIefaroriyHMX YMOB, 10 3a0e3Ie4yI0Th CTi/IKy HaB4a/JIbHY MOTUBALIi0 CTYAeHTIB 17-21 pokiB y nudposomy
cepenoBuli. Y po60Ti 6710 3aCTOCOBAHO TEOPeTUYHMII aHa/Ii3 CYYaCHUX IIAXOJiB O BUBYEHHA MOTHUBAIlii, CUCTeMHe
MOJIeIIOBaHHA KOMIIOHEHTIB HaBYa/IbHOI HifA/IbHOCTI, CTPYKTYpHO-(YHKIIiOHaIbHNIT aHasi3 1mdpoBux TexHonorii. Ha
OCHOBi OTPMMaHMX pe3y/IbTaTiB 0y/I0 po3po0/IeHO IPaKTUYHY IporpaMy GopMyBaHHA MOTUBAIlii 1O BUBYeHHS iHO3eMHO]
MOBU B IIM(PpOBOMY cepeloBMILi. Pe3ynbTaTy JOC/IiKeHHA II0Ka3aIy, 10 MOTYBALlif CTY/IeHTiB BU3HAYa/Iacsd B3aEMOTIEI0
TPbOX K/IIOYOBMX KOMIIOHEHTIB: YCBiJOM/IEHHAM HaBYa/bHOI METHU, €MOLiIHOIO 6€e3I1eK0I0 OCBITHHOTO cepenoBuIla Ta
COLIiOKY/IBTYPHOIO pe/leBaHTHICTIO HaBYa/IbHOTO MaTepiany. IIporpama sacsifumia 3pocTaHHA Mi3HaBaAbHOI aKTYBHOCTI
CTYJEHTIB, MiJBUIEHHs iHTepecy [0 BMKOHAHHA HaBYa/JIbHUX 3aBJIaHb, ITIOKPAILIEHHSA CTaBIEHHA [0 BUKOPUCTAHHSA
nupoBUX IHCTPYMEHTIB i 3pOCTaHHA TOTOBHOCTI 3aCTOCOBYBaTM 3HAHHA y INPAaKTUYHUX CUTYallidX. Y4YacHMKM
Bifi3HauWIV OI/IBIIY 3aTy4eHICTh Y HaBYaJIbHMII IIPOLIeC, BITUYTTA MifTPUMKY Ta MOXUIMBICTD CAMOCTIIHO perynoBaTu
TEeMII HaBYaHH, 1[0 CIPYIO (POPMYBaHHIO BHYTpiltHboI MoTuBaii. [IpakTiyHa HiHHICTh pOOOTY OJIATA€E Y CTBOPEHHI
inTerpoBaHOi MOfei MOTHUBALlil IO BYUBYEHH: iHO3eMHOI MOBU B IIMPOBOMY CepefoBUIi Ta po3pob/IeHHI Iporpamu,
AKY MO>KHa BUKOPMCTOBYBATU Y 3aK/a/jaX BUIOI OCBiTY /1A MiIBUIIEHHA AKOCTi HABYaHHA iHO3eMHOI MOBM. MaTepianu
TOCTiIKEHHA MOXXYTb Oy TV 3aCTOCOBaHi BUK/IaladaMy, METOAMCTaMU Ta pO3poOHUKaMu LU POBUX OCBITHIX KypciB

KniouoBi cnoga: reiimicdikaris; HaBualbHa aKTUBHICTH CTYHEHTIB; afalTVBHI HaBYa/JbHI IUIaTGOpMM; BHYTPIlIHA
MOTVBaLlifA; ICUXOMOTiYHi TOTpe6ys; OCBITHI TeXHOOTI; MyIbTVMeRiHI iIHCTPYMEeHT) HaBYaHHSA
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INTRODUCTION

Abstract. The aim of the study was to examine the tools and technologies
used in the educational programmes of leading technical universities in
Ukraine to train future IT specialists. The research methodology included a
survey of 312 students and 28 lecturers, an analysis of digital platforms and
technologies, as well as a comparative analysis of the effectiveness of the
tools used to develop the professional competence of future IT specialists in
the context of sustainable development. The study examined the impact of
modern digital technologies on the development of professional competence
of future IT specialists. The active use of platforms such as GitHub, Moodle,
Cisco Networking Academy, and cloud tools confirmed a positive impact
on the development of practical skills and critical thinking. The study found
that 89 students recognised these technologies as effective for professional
growth. More than 176 respondents participated in projects that incorporate
the principles of sustainable development, indicating the integration of
environmental and ethical aspects into the learning process. In addition,
167 students noted the effectiveness of online courses on the Coursera and
edX platforms for in-depth study of the material, which increases their
competitiveness. Analysis of the results showed that services such as GitHub,
Docker, AWS Educate, and Cisco Networking Academy play a key role in
shaping practical, project-oriented skills. On the other hand, learning
management tools such as Moodle and Microsoft Teams have a different
functional purpose and are used primarily for communication, learning
material management, and educational environment support, rather than
for developing applied technical competencies. The practical significance
of this work is that it can be used by lecturers, educational institutions, and
curriculum developers to improve the training of IT specialists by integrating
modern digital tools and technologies into the learning process, taking into
account the principles of sustainable development

Keywords: educational process; training of specialists; innovative
technologies; programming process; practical skills

The relevance of the research topic was determined by
transformational processes in education and the growing
requirements for the content and forms of organisation of
professional training. Contemporary changes in the high-
er education system include the integration of new digital
technologies, the modernisation of teaching methods, and
the renewal of approaches to training specialists in Field
F “Information Technologies” (in particular areas F1-F7,

among which F1/121 “Software Engineering” is of particu-
lar importance). This creates the need to develop future IT
specialists’ ability to work with modern information sys-
tems, apply data analytics, and design and implement inno-
vative technological solutions that meet the current needs
of the IT sector. However, at the present stage of education-
al science development, there is still a lack of systematic
research into how innovative educational technologies can
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be integrated into the training of IT specialists specifically
with regard to the principles of sustainable development.
The absence of clearly defined methodological approaches
to combining professional training with the ideas of sus-
tainability hinders the holistic development of such qual-
ities among students as environmental awareness, social
responsibility, critical thinking, and the ability for interdis-
ciplinary interaction. In addition, there was a shortage of
empirical studies that would make it possible to substan-
tiate the effectiveness of particular didactic models, digital
platforms, or project-based learning methods in the devel-
opment of sustainable professional competencies.

A number of researchers have examined various as-
pects of training future IT specialists. In particular, Y. Try-
us & I. Herasymenko (2021) analysed approaches, models,
methods and tools for training future IT specialists using
elements of dual education. They demonstrated the effec-
tiveness of combining academic learning with practical
experience, which contributes to better adaptation of stu-
dents to the needs of the IT market. M. Véraljai et al. (2024)
explored the possibilities of shaping students’ thinking
through the implementation of innovative IT tools and
project management technologies in higher education. The
authors substantiated the need for flexible digital solutions
that ensure the adaptability of the learning process to con-
temporary requirements. V. Yunchyk et al. (2021) proposed
a cognitive model of the IT specialist training process that
takes into account the specific features of students’ percep-
tion and information processing. The model made it pos-
sible to formalise educational activities and adapt curricula
to the cognitive characteristics of learners. L. Pavlenko &
M. Pavlenko (2024) examined augmented reality tools as
a component of a modern educational environment for IT
specialists. The researchers demonstrated that AR tech-
nologies significantly enhance the visualisation of abstract
concepts and contribute to deeper learning. A practice-ori-
ented approach to training IT students through the use of
virtual reality in the field of programmable logic control-
lers was proposed by K. Kubola et al. (2022). They showed
that VR tools make it possible to create a safe, cost-effective
and realistic environment for practising technical skills.
O. Markova & M. Marienko (2021) investigated the use of
cloud-based workshops in the training of future IT special-
ists, confirming that such workshops enhance flexibility,
accessibility and students” technological literacy. O. Karu-
pu et al. (2021) proposed a model for developing the pro-
fessional skills of future aviation and IT specialists based
on practical mathematical training with the use of informa-
tion technologies. Their research confirmed a close link be-
tween a strong technical foundation and the IT competence
of students. In addition, T. Kovaliuk et al. (2020) applied an
ontological approach to the development and accreditation
of educational programmes for training IT specialists in
Ukraine, substantiating the advantages of structured knowl-
edge representation for improving the quality of education.

O. Kopishynska et al. (2020) substantiated pro-
fessionally oriented training of specialists through the

implementation of cloud information systems, emphasising
the need for close cooperation between higher education
institutions and IT companies. The authors demonstrated
that this format of education makes it possible to align the
content of academic training with current labour market
requirements, while simultaneously developing students’
practical skills that enhance their competitiveness. Par-
ticular attention was paid to the introduction of modern
cloud technologies into the educational process as a means
of developing digital competencies. F. Fraile et al. (2023)
developed a comprehensive methodological framework for
creating personalised learning programmes aimed at up-
skilling the workforce within the context of the Industry
5.0 concept. In particular, Industry 5.0 focuses on integrat-
ing humans into processes of automation and robotisation,
with an emphasis on collaboration between people and
technologies in order to achieve sustainable development
and the personalisation of production processes. In their
study, the authors highlighted the importance of taking
into account individual needs and levels of prior training,
which makes it possible to achieve greater effectiveness in
learning and in the development of relevant IT competen-
cies. The proposed model considers adaptability, flexibility
and digital transformation as key factors of contemporary
education for specialists working in a dynamic, technolo-
gy-oriented environment.

Despite these significant findings, existing research
does not sufficiently address the integration of emotional
intelligence, social interaction and interdisciplinarity in the
training of IT specialists. In addition, the long-term im-
pact of the proposed models on graduates’ adaptation to
dynamic changes in the digital labour market has been an-
alysed only to a limited extent. Moreover, despite the afore-
mentioned studies, there remains insufficient investigation
into how the integration of sustainable development prin-
ciples influences the content and structure of educational
programmes for IT specialities. Furthermore, the pedagog-
ical conditions under which digital learning technologies
effectively contribute to the development of professional
competence with due regard to environmental and social
responsibility remain underexplored. The aim of the study
was to identify contemporary educational technologies that
contribute to the development of the professional compe-
tence of future IT specialists in the context of sustainable
development. The objectives of the study were to analyse
digital platforms and tools used in the training of future
IT specialists; to determine the impact of educational tech-
nologies on the development of professional competence
in the context of sustainable development among future IT
specialists; and to formulate recommendations for the de-
velopment of professional competence of future IT special-
ists in the context of sustainable development.

MATERIALS AND METHODS

The study involved 312 students and 28 lecturers from
five higher education institutions that offered training
for specialists in the Bachelor’s Programme in Computer
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Science (n.d.) and the Bachelor’s Programme in Software
Engineering (2020). The inclusion criteria for students
were: studying in the 3™ or 4 year of a bachelor’s degree
or in a master’s degree programme, active participation in
educational projects, and use of modern IT platforms in
learning. The inclusion criteria for lecturers were teaching
core IT-related disciplines, experience in implementing
digital educational technologies, and participation in the
implementation of sustainable development programmes.
First-year students, as well as those who had no experi-
ence with project-based learning or did not use the speci-
fied digital tools in the educational process, were excluded
from the sample. Lecturers whose activities were limited
exclusively to theoretical courses without the application
of innovative technologies were also excluded. The study
was empirical in nature with elements of applied analysis
and was conducted between 2021 and 2024. The main ob-
jective was to examine the effectiveness of modern educa-
tional technologies in developing the professional compe-
tence of future IT specialists in the context of sustainable
developmentt.

Data were collected using the Google Forms (2024) in
an online format through a questionnaire administered to
students of the “Computer Science” and “Software Engi-
neering” specialities at five leading technical universities:

Learning technologies and professional competence development...

the National Technical University of Ukraine “Igor Sikor-
sky Kyiv Polytechnic Institute”, Kharkiv National Universi-
ty of Radio Electronics, Lviv Polytechnic National Univer-
sity, Oles Honchar Dnipro National University, and Odesa
Polytechnic National University. These higher education
institutions were selected due to their high level of academ-
ic training in the field of information technology, the avail-
ability of modern digital infrastructure, active participation
in international projects and sustainable development ini-
tiatives, and the implementation of innovative teaching ap-
proaches. In addition, an analysis of digital platforms and
tools was conducted, including programming languages
(Python, Java, C++), the React library, frameworks (An-
gular, Django), and tools such as Jenkins and Kubernetes,
which were used in teaching courses in programming, in-
formation security, databases, web development and Dev-
Ops. The study also drew on the results of students’ pro-
ject activities, which involved the creation of IT products
that took into account the principles of sustainable devel-
opment, such as energy efficiency, environmental safety,
social orientation, inclusivity and the responsible use of
digital resources. The questionnaire was aimed at assessing
the use of educational technologies and the development of
professional competence in the context of sustainable de-
velopment (Table 1).

Table 1. The study’s questionnaire

Question

Answer

a) National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”;
b) Kharkiv National University of Radio Electronics;

! Educational institution ¢) Lviv Polytechnic National University;
d) Oles Honchar Dnipro National University;
e) Odesa Polytechnic National University
a) 3" year of Bachelor’s degree;
th ) .
) Year of study b) 4™ year of Bachelor’s degree;

¢) I* year of Master’s degree;
d) 2" year of Master’s degree

Which platforms did you use during your studies? (may
select more than one)

a) Moodle;

b) Google Classroom;

¢) Microsoft Teams;

d) Coursera/edX;

e) GitHub;

f) Docker;

g) AWS Educate;

h) Cisco Networking Academy;
i) Other

How effectively did these platforms contribute to the
acquisition of professional skills?

a) Very effective;

b) Rather effective;

¢) Neutral;

d) Rather ineffective;

e) Completely ineffective

Did you participate in projects related to the principles
5  of sustainable development (energy efficiency, inclusivity,
digital ethics, etc.)?

a) Yes;
b) No

How often were practical tasks with real-life cases used
during your studies?

a) Constantly;
b) Often;

¢) Sometimes;
d) Rarely;

e) Never
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No. Question

Assess your level of preparedness for working in an IT
7  speciality after completing the training courses (on a scale
from 1 to 5)

Table 1. Continued
Answer
a) 1 - Very low;
b) 2 - Low;
¢) 3 - Average;
d) 4 - High;
e) 5 - Very high

Which digital tools do you think have contributed most to
your professional development? (open-ended question)

Source: compiled by the author

Descriptive statistics were used for the analysis to ex-
amine the frequency of use of technologies such as GitHub,
Docker, Jira, Moodle, Google Classroom, Microsoft Teams,
as well as AWS Educate and Cisco Networking Academy
virtual labs. A comparative analysis of the effectiveness
of these tools in the learning process was carried out by
evaluating the results of student projects and participants’
self-reports on the level of professional skills acquisition. In
addition, an expert survey was conducted among lecturers
who actively implemented modern teaching technologies,
including simulation environments, Coursera and edX on-
line certification courses, gamification through Codewars,
and the integration of CI/CD environments for DevOps
practice. This made it possible to determine which tech-
nologies contributed to the formation of key professional
competencies, such as working with cloud services, process
automation, team development, and adapting projects to
environmental and social challenges. The questionnaire in-
cluded the following questions:

1. What specific digital technologies have you im-
plemented in your educational practice over the past two
years?

2. How do you assess the effectiveness of using simula-
tion environments in training IT specialists?

3. Have your students taken online certification cours-
es (e.g., Cisco, AWS, Coursera)? What were the results?

4. What advantages and limitations did you observe
when implementing these tools in the learning process?

5. How has the use of digital platforms influenced the
development of critical thinking, teamwork, and project
activities among students?

6. Were the principles of sustainable development tak-
en into account when developing or selecting educational
projects and technologies? If so, how exactly?

7. What changes do you consider necessary for the fur-
ther improvement of the digital training of future IT spe-
cialists?

8. How do you assess the level of digital competence
of your colleagues and students in the context of the new
challenges of higher education?

In addition, contemporary educational approaches
were characterised, in particular the use of gamification, the
updating of educational programmes to take into account
the challenges of digitalisation, the introduction of virtual
internships, and the role of organisational culture in shap-
ing the professional identity of future IT specialists. The
research was conducted in accordance with the provisions

of the American Sociological Association’s (1997). Ethical
standards and principles of confidentiality were observed.

RESULTS

Analysis of digital platforms and tools

in the training of future IT specialists

In the field of F “Information Technology” and F1-F7, the
main aspects of popular technologies and platforms such
as Python, Java, C++, and web development frameworks,
including React, Angular, and Django, were studied. Py-
thon was studied as a universal programming tool, par-
ticularly in the fields of data analysis, machine learning,
and web application development, due to its simplicity and
numerous libraries that simplify software development.
However, while studying Python, it was noted that one of
its limitations is its slower execution speed compared to
other languages such as C++. Java was studied as a lan-
guage for creating scalable enterprise solutions, particular-
ly in the financial and banking sectors, but its complexity
for beginners was also noted as one of its drawbacks. The
study of C++ covered its use for developing high-perfor-
mance applications where execution speed is a critical fac-
tor. In addition, programming with React, Angular, and
Django frameworks was included for developing modern
web applications, with an emphasis on their effectiveness
in creating interactive and dynamic user interfaces. Oth-
er important tools are DevOps platforms, including Jen-
kins, Docker, and Kubernetes. Using these tools allows for
the automation of software deployment processes, which
is important for modern development methods such as
Continuous Integration (CI) and Continuous Delivery
(CD). One of the main advantages is the simplification of
environment management and improved development ef-
ficiency. However, significant technical training is required
to use these tools effectively. Technologies for ensuring in-
formation security, such as encryption, firewalls, authen-
tication systems, and security protocols such as HTTPS
and SSL, are also widely used in educational programmes.
These technologies are necessary to ensure data protection
and combat cyber threats. However, their implementa-
tion requires a deep understanding of security theory and
technical expertise, which can be challenging for students
without relevant experience.

In particular, digital technologies such as Moodle allow
for convenient course organisation, assignment delivery,
and student performance monitoring. Teams and Goog-
le Classroom are used for interactive communication

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 12, No. 1



between students and lecturers, organising video confer-
ences and collaborating on projects. During project activ-
ities, students create IT products, taking into account the
principles of sustainable development, such as energy ef-
ficiency, environmental safety and social orientation. For
example, students develop web applications using green
technology principles that reduce energy consumption, or
create inclusive solutions accessible to people with disabil-
ities. This prepares future IT professionals for real-world
market conditions and promotes the implementation of
sustainable development principles in the IT industry.
Despite the many positive aspects, there are also draw-
backs, in particular the need to update teaching materials
and incorporate the latest tools. Lecturers and students
often face difficulties in adapting to rapid changes in tech-
nology, which requires constant updating of curricula and
resources. Thus, it is important to continue integrating the
latest international practices and to provide universities

Kotenko

with the necessary infrastructural and technical resources
for the implementation of innovative teaching methods.

The impact of educational technologies on the formation
of professional competence of future IT specialists in the
context of sustainable development

The study revealed differences in the level of use of digital
educational technologies among students of technical spe-
cialities. Analysis of the responses received made it possi-
ble to identify the main digital platforms and tools most
frequently used during the learning process, as well as to
assess their impact on the development of students’ profes-
sional competence. A significant proportion of participants
noted the effectiveness of digital platforms in mastering
the course material and confirmed their participation in
project activities that integrate the principles of sustainable
development. Table 2 presents the summarised quantitative
results of the survey.

Table 2. Results of the assessment of the use of digital technologies
and the formation of professional competence in the context of sustainable development

Question Answer options Number of people
National Technical University of Ukraine 75
“Igor Sikorsky Kyiv Polytechnic Institute”
. . Kharkiv National University of Radio Electronics 64
Educational institution ; - ; -

Lviv Polytechnic National University 61

Oles Honchar Dnipro National University 58

Odesa Polytechnic National University 54
3" year of Bachelor’s degree 118

4™ year of Bachelor’s degree 95

Year of study 1* year of Master’s degree 62

2™ year of Master’s degree 37
Moodle 245
Google Classroom 212
Microsoft Teams 185
Which platforms did you use during your Cou(r}s_era edX 167
studies? (may select more than one) itHub 203
Docker 129

AWS Educate 91
Cisco Networking Academy 114

Other 48

Very effective 89
How effectively did these platforms Rather effective 142
contribute to the acquisition of professional Neutral 48
skills? Rather ineffective 23

Completely ineffective 10
Did you participate in projects related to the Yes 176
principles of sustainable development? No 136
Constantly 72
How often were practical tasks with real-life Oﬁ?n 12
cases used during your studies? Sometimes 74
Rarely 32

Never

1 - Very low 5

Assess your level of preparedness for 2 - Low 17
working in an IT speciality after completing 3 — Average 83
the training courses (on a scale from 1 to 5) 4 - High 128
5 — Very high 79

Source: compiled by the author
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The data obtained from the survey indicates the wide-
spread implementation of digital educational platforms in
the training process for students. Respondents most often
cited the use of the Moodle platform (78.5%), which is ex-
plained by its versatility, integration into university cours-
es, the ability to organise feedback and effective knowledge
control. A significant percentage of students also noted
Google Classroom (67.9%) as a convenient tool for com-
munication, access to learning materials, and assessment.
This indicates a combination of formal and cloud-based
learning environments. Equally important was the wide-
spread use of GitHub (65%), which indicates an emphasis
in training programmes on teamwork, version control, and
a portfolio approach to project activities. Microsoft Teams,
chosen by 59.3% of respondents, indicates the active im-
plementation of integrated solutions for distance and hy-
brid learning, particularly in the context of pandemic re-
strictions. It is important to note that more than half of the
students (53.5%) used Coursera or edX, demonstrating an
interest in acquiring additional knowledge outside of uni-
versity programmes and a willingness to engage in self-ed-
ucation in a globalised educational environment. Partic-
ipation in massive open online courses is an indicator of
students’ desire to expand their competence and focus on
interdisciplinarity. Specialised platforms and environments
focused on engineering and professional practices consti-
tute a separate category: Docker (41.3%) indicates familiar-
ity with containerisation as part of the DevOps approach,
while Cisco Networking Academy (36.5%) indicates that
some students are focused on studying computer networks,
information security, and certification programmes. The
AWS Educate** platform, used by 29.2% of respondents,
demonstrates the integration of cloud services into the
learning process, which is in line with current trends in IT
specialist training. An assessment of the effectiveness of
these digital platforms showed that 74% of students con-
sider them to be at least effective in acquiring professional
skills (28.5% — “very effective’, 45.5% - “rather effective”).
Only 8% of respondents consider these tools ineffective
(6.7% - “rather ineffective” and 1.3% - “completely inef-
fective”), which may indicate either shortcomings in the
implementation of individual tools or an uneven level of
digital literacy among students. At the same time, 17.9%
of respondents took a neutral position, indicating the need
for further analysis of the factors that influence subjective
assessment of effectiveness.

An analysis of participation in projects related to the
principles of sustainable development showed that 56.4%
of students had such experience. This indicates the gradual
introduction of value-oriented approaches in the profes-
sional training of IT specialists, in particular an emphasis
on social responsibility, ethical use of digital resources,
energy efficiency, inclusiveness and cybersecurity. Such
integration of sustainable development principles into
the educational process contributes to the formation of
a holistic professional worldview among students who
are capable of responding to the challenges of modern

society. Regarding the use of practical tasks with real-life
cases, over 63% of respondents indicated that such tasks are
used constantly (25.6%) or frequently (37.5%). This is evi-
dence of the widespread implementation of project-based
learning as a means of acquiring competencies closely re-
lated to the conditions of real production practice. Only
13.5% of participants reported rare or no use of real-life
cases, indicating a certain unevenness in the practical
component in different curricula or disciplines. The final
part of the closed-ended questions in the questionnaire in-
volved self-assessment of the level of readiness to work in
the profession. Here, a high level of subjective confidence
in one’s own knowledge and skills can be observed: 66.3%
of respondents rated their readiness as “high” (41%) and
“very high” (25.3%). Another 24.7% indicated an average
level, which may indicate a need for further profession-
al support or additional practical experience. Only 9% of
students rated their level of preparation as low or very low,
which indicates the overall positive impact of educational
programmes on the formation of readiness for profession-
al activity in the IT sphere.

Analysis of responses to the open-ended question
“Which digital tools do you think have contributed most
to your professional development?” revealed a wide range
of digital tools that respondents believed had contributed
most to their professional development. The most frequent-
ly mentioned tools were GitHub, Visual Studio Code, Fig-
ma, Docker, Jupyter Notebook, as well as cloud platforms
such as AWS, Google Cloud Platform, and Firebase. Some
students highlighted Notion and Trello as effective tools for
planning, organising teamwork, and project management.
A significant number of responses contained references to
online courses and self-learning environments, including
Coursera, edX, and Udemy, indicating the important role
of informal learning in the formation of key digital com-
petencies. This also confirms the trend towards the indi-
vidualisation of educational trajectories and a high level of
self-organisation among students. Respondents’ answers
also mentioned specialised tools such as Postman (API
testing), Kubernetes (container orchestration), TensorFlow
and PyTorch (artificial intelligence and machine learn-
ing), which indicates the depth of student engagement in
modern IT development fields. Several students noted the
importance of integrated development environments such
as Intelli] IDEA, PyCharm, Eclipse, as well as the use of
GitLab CI/CD for automating application deployment and
version control, which was particularly valued in project or
course programming.

The survey results show a high level of use of digital
platforms in the learning process, which correlates with an
increase in the effectiveness of professional knowledge ac-
quisition. Analysis of open-ended responses showed that
students use a wide range of digital tools not only as part
of the learning process, but also for self-education and
practical professional growth. Most of them prefer tools
that allow them to implement the full cycle of project ac-
tivities: from development, testing and documentation to
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automation, teamwork and presentation of results. This
indicates a high level of student motivation to master the
digital environment and a desire for adaptive professional
development. The results of a comparative analysis of the
effectiveness of digital tools in the learning process showed

Learning technologies and professional competence development...

that the use of GitHub, Docker, Cisco Packet Tracer, and
AWS has a positive impact on the level of acquisition of
practical skills related to software development, contain-
erisation, infrastructure management, cloud services, and
network configurations (Table 3).

Table 3. Comparative characteristics of digital tools in the training of future IT specialists

Effectiveness assessment

Level of use
by students

Digital tool

Main purpose

(based on project results

Characteristics

Learning Management

Moderate effectiveness in

and self-reports)

Convenient for organising the learning

Moodl High , but limited i f lopi
oodle System (LMS) ig theoretical training process, but 1m1ted. in ter.rns of developing
practical skills
Google LMS for lecturer-student Facilitates communication and access to
5 . . High Moderate effectiveness materials, but is not focused on practical IT
Classroom interaction
tasks
Platform f
Microsoft at .O rm for . . . Useful for team interaction, but limited in
collaboration and video High Average effectiveness . .
Teams . terms of professional training
conferencing
Service for developin. Develops skills in team development,
GitHub . - optis High High effectiveness version control, and collaborative work on
storing, and sharing code
program code
Platform for deploying Promotes practical understanding of
Docker containerised Average High effectiveness DevOps principles, software deployment
applications and testing
Virtual environment Hich effectiveness in narrow Develops practical skills in working with
AWS Educate for learning cloud Low & e cloud infrastructures, but requires technical
. specialisation o
technologies training
i E ional platfa
CISCO. ducatlo.na platiorm . . Provides in-depth knowledge of network
Networking  for studying computer Average High effectiveness . . o
technologies, actively used for certification
Academy networks
ful for learning Agil hodologies,
Jira Project management tool Low Average effectiveness Useful for learning Agile methodologies

but requires coordination of teamwork

Source: compiled by the author

Students who used these environments in their pro-
ject work demonstrated high performance in terms of
practical training, independence, technical literacy, and
the ability to solve applied problems. These results are
also confirmed by the content of self-reports, in which
respondents noted that working with these platforms
contributed to a deeper understanding of technological
processes close to the real production environment, in-
creased confidence in their professional competencies,
and increased motivation to learn. At the same time, tra-
ditional educational platforms, such as Moodle, Google
Classroom, and Microsoft Teams, played an important

Table 4. Summary of interviews with lecturers on the use of digital technologies in training IT specialists

role in organising the learning process, ensuring commu-
nication between lecturers and students, and providing
access to learning materials and assignments. However,
their impact on the development of practical skills could
be limited, so students used other tools as well. Although
traditional platforms provide the organisational compo-
nent of the educational process, the use of specialised
simulation and production-oriented digital environments
is necessary for the formation of deep professional com-
petencies. The collected data helped to analyse current
trends and identify opportunities for further improve-
ment of the learning process (Table 4).

Question Key responses Number of mentions
Moodle 20
Microsoft Teams 18
What specific <.iigital techn01<?gies have you GitHub, Docker 2
implemented in your educational practice Cisco Packet Tracer 11
over the past two years? (may select
multiple options) AWS 14
Miro 9
Zoom 5
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Question

High effectiveness in developing practical

skills, particularly in networking, security

and DevOps; limitations include students’

level of technical preparation and unstable
access to resources.

How would you assess the effectiveness of
simulation environments in training IT
specialists?

Key responses

Table 4. Continued
Number of mentions

“High effectiveness” - 19

“Limited effectiveness” — 7

“Has limitations” — 2

Have your students taken online
certification courses (e.g., Cisco, AWS,
Coursera)? What were the results?

Yes, they are actively used (Cisco,
Coursera, AWS, Google); this has led to
improved skills, increased motivation and
enhanced competitiveness.

Cisco - 18
Coursera - 20
AWS - 10
Google - 6

What advantages and limitations did you
observe when implementing these tools in
the learning process?

Advantages: flexibility, interactivity, access
to global content; limitations: unstable
internet connection, workload, digital

inequality.

Advantages mentioned - 28

Limitations - 24

How has the use of digital platforms
influenced the development of critical
thinking, teamwork, and project activities
among students?

The development of project-based
thinking, critical analysis and collaboration
was noted through the use of team
platforms and joint work on case studies.

Critical thinking - 21

Teamwork - 23

Project-based activity - 25

Were the principles of sustainable
development taken into account when
developing or selecting educational
projects and technologies? If so, how
exactly?

Yes, within project topics (environmental
IT solutions, inclusive interfaces, ethical
programming); individual cases were
integrated into training courses.

Yes - 17
Partially - 6

No -5

The need to improve lecturers’ digital
competence, develop IT infrastructure,
integrate certification programmes, and

prepare open simulation-based case

What changes do you consider necessary
for the further improvement of digital
training for future IT specialists?

Improvement of digital skills — 22

Infrastructure - 18

Certifications - 12

studies.

How do you assess the level of digital
competence of your colleagues and
students in the context of the new
challenges facing higher education?

Students: a high but fragmented level,
requiring better structuring of knowledge.
Colleagues: varying levels, with a need for

professional development.

Students — “adequate” - 20

Colleagues - “mixed levels” - 24

Source: compiled by the author

The analysis of interviews revealed that lecturers ac-
tively implement various digital tools, including both tra-
ditional learning management platforms and specialised
environments that simulate professional situations. This
demonstrates a desire to integrate the learning process with
practice that is close to the real IT environment. Lecturers
consider the use of simulation environments to be an effec-
tive approach that allows students to develop not only tech-
nical but also analytical skills. These tools contribute to the
formation of competencies that are relevant for solving ap-
plied problems in the field of IT. At the same time, some dif-
ficulties have been identified related to individual barriers
for students in working with simulation tools. A significant
proportion of lecturers note that online certification cours-
es have become an important addition to educational pro-
grammes, providing students with access to the latest knowl-
edge and increasing their competitiveness. This has also
created additional opportunities for forming interdiscipli-
nary connections and independent mastery of the material.

Analysis of the responses showed that digital platforms
generally have a positive impact on the development of
critical thinking skills, teamwork, and the implementa-
tion of educational projects. At the same time, attention

is drawn to existing limitations: uneven access to digital
resources, platform overload, and the need for method-
ological support. The issue of integrating sustainable de-
velopment principles is considered through the prism of
the content of educational projects: from environmental
awareness to ethical use of data. Lecturers noted that sus-
tainable development topics are increasingly finding their
way into technical education and require a rethinking of
teaching methods. When assessing the digital competence
of students and colleagues, most respondents noted posi-
tive dynamics, although they drew attention to the need for
systematic development of digital skills at all levels. Among
the strategic changes required by the system are infrastruc-
ture improvements, lecturers training, and the integration
of digital resources into curricula, taking into account
global challenges.

Recommendations for developing the professional
competence of future IT specialists in the context

of sustainable development

Based on the analysis of educational practice and current
trends in the field of information technology, a set of rec-
ommendations for developing the professional competence
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of future IT specialists in the context of sustainable devel-
opment has been identified. In particular, modern I'T com-
panies such as Microsoft, Google, IBM, Accenture and SAP
place requirements on graduates that go beyond deep tech-
nical knowledge, including proficiency in programming
languages, databases, cloud technologies and infrastructure
management, and also emphasise the importance of critical
thinking, teamwork and lifelong learning. They additional-
ly expect candidates to demonstrate ethical responsibility,
problem-solving abilities and an understanding of the envi-
ronmental implications of technological activity. Require-
ments for professional training highlight, in particular, the
need for knowledge in the areas of software development,
infrastructure, IT service management and security as-
surance. The IEEE standard defines a body of knowledge
and practices for software developers, covering the stages
of development, testing, maintenance and improvement of
products, which help to achieve high software quality. The
ITIL standard defines methods of IT service management
aimed at improving the efficiency and quality of services
provided to users, including the implementation of best
practices in incident, problem and change management, as
well as service continuity management.

It is recommended to integrate the use of modern edu-
cational platforms into the training of IT specialists, such as
Cisco Networking Academy, Microsoft Learn, IBM Skills-
Build and Google Cloud Skills Boost, which offer applied
courses with an emphasis on the safe and ethical use of IT
solutions. Particular attention should be paid to mastering
tools for developing energy-efficient code, designing so-
cially oriented applications, and understanding the princi-
ples of “green” IT infrastructure. Innovative approaches in-
clude incorporating simulations of sustainable projects into
curricula, analysing the software life cycle, developing envi-
ronmentally sensitive IT products, and using big data and
artificial intelligence to address sustainable development
challenges. All of these measures contribute to develop-
ing students’ systemic understanding of the role of IT in a
sustainable future and ensure that specialist training meets
the needs of the modern labour market. For Ukrainian uni-
versities seeking to enhance the training of future IT spe-
cialists in the context of sustainable development, it is im-
portant to take into account global educational trends and
innovations. One of the key recommendations is the active
adoption of international experience in the use of advanced
educational technologies, such as artificial intelligence (AI)
and gamification. Artificial intelligence, particularly in the
context of personalised learning, can be implemented to
create adaptive learning platforms that take into account
individual students’ needs, levels of knowledge and learn-
ing styles. Examples include platforms such as Coursera
and edX, which use AI algorithms to recommend cours-
es and analyse learner performance, adapting educational
content accordingly.

Another recommendation is the integration of gam-
ification elements into educational programmes in or-
der to increase student motivation and engagement. An

Kotenko

example of this approach is the use of platforms such as
CodeCombeat, which apply gamification to the learning of
programming languages and foreign languages. Modern
teaching methods that incorporate elements of gamifica-
tion provide students with opportunities to master cours-
es in an interactive and engaging format, where they can
earn points, progress to higher levels and receive real-time
feedback. For example, when learning programming, a
student completes a series of practical tasks and receives
virtual rewards for successful completion, which increas-
es learning motivation. At the same time, the training of
future specialists in the field of information technology re-
quires updating the content of educational programmes by
introducing new modules devoted to relevant topics such
as cybersecurity, the ethics of artificial intelligence and big
data analytics. This is particularly important in the context
of rapid technological development and the growing need
to ensure data security. For instance, a course on Al ethics
may include the analysis of cases of algorithmic discrim-
ination and discussions of the principles of transparency
and accountability in the development of automated solu-
tions. Such educational components help students not only
to acquire technical knowledge but also to develop an un-
derstanding of the ethical, legal and social aspects of work-
ing with modern digital technologies.

In addition, the introduction of virtual internships as
a form of professional training is becoming an important
innovation in the educational process, allowing students to
gain practical experience without leaving their educational
institution or home. For example, a student specialising in
“information systems” may participate in a virtual intern-
ship at an international software development company,
performing real tasks through a specialised platform that
ensures communication with mentors and monitoring of
task completion. Such internships make it possible to be-
come familiar with the specifics of work in various IT fields,
business and science, and to develop skills that are critical
for a modern specialist, including self-organisation, criti-
cal thinking and effective teamwork. At the same time, a
flexible schedule and the absence of the need for physical
presence allow students to combine study with other activ-
ities. Moreover, virtual internships create opportunities for
participation in international projects, thereby broadening
students’ professional horizons.

An important component of effective training for IT
specialists is also consideration of the role of organisation-
al culture in shaping their professional identity. Organi-
sational culture - the set of values, norms, traditions and
styles of interaction within a collective - contributes to
awareness of one’s professional role, the formation of eth-
ical principles and the development of the ability to work
effectively in a team. For example, when participating in
a joint project within a company that supports openness
and mutual assistance, a student learns not only to per-
form technical tasks but also to value shared responsibil-
ity, respect for colleagues and the importance of feedback.
Through engagement in real tasks, the use of corporate
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standards, participation in training sessions and joint ini-
tiatives, young specialists are gradually integrated into the
professional environment, which influences their readiness
to make decisions, implement innovations and adapt to
change. In this way, organisational culture becomes an in-
tegral factor in shaping a well-rounded professional who is
capable not only of working with technologies but also of
acting responsibly within social and professional contexts.
To integrate these innovative approaches, universities can
cooperate with international educational platforms, involve
foreign experts in curriculum development, and adapt ad-
vanced teaching methodologies to the Ukrainian context.
Drawing on international experience will enable Ukrainian
universities not only to improve the quality of education
but also to make the training of IT specialists more closely
aligned with the requirements of the modern labour mar-
ket, which in turn will contribute to the country’s sustain-
able development and the integration of its economy into
the global space.

DISCUSSION

The results of this study showed that the use of digital tech-
nologies, in particular cloud platforms, interactive learning
management systems, and massive open online courses,
can contribute to the development of professional com-
petence of future IT specialists. This approach ensures the
accessibility of knowledge, flexibility in learning, and ad-
aptability to the individual educational needs of students.
These conclusions are consistent with the results of the
study by O. Popelo et al. (2024), who pointed to a global
trend towards the digitalisation of universities in the con-
text of sustainable development, where information tech-
nology is a key tool for the modernisation of education.
This study found that IT students demonstrate high mo-
tivation to learn in a digital environment, especially when
project-based learning elements are present. This correlates
with the conclusions of M. Ramirez-Montoya et al. (2021)
and H. Tin as (2022), who determined that future educa-
tional programmes should focus on the development of
self-organisation, interdisciplinarity and emotional intelli-
gence skills, which can be achieved through the integration
of innovative technologies. It is important to note that the
effective use of educational technologies also promotes in-
clusiveness and consideration of different learning styles.
The results of this study confirmed that students success-
fully assimilate material through multimedia content,
simulations and visualisations. The same conclusions are
reflected in the study by S. Rodriguez-Cano et al. (2022),
which states that learning support technologies have a pos-
itive impact on the ability of students with specific learn-
ing difficulties to achieve professional competence. This is
partly consistent with the findings of S. Hyrynsalmi (2024),
who emphasised the need to create favourable conditions
for women returning to the IT sector, as this can signif-
icantly enrich the professional environment and increase
innovation in the industry. This approach also fits in well
with the concept proposed by M. Mawardi et al. (2024)

and Y. Meng et al. (2024), who studied the impact of digital
technologies on the development of higher education. The
researchers found that digital technologies improve the ac-
cessibility of education, increase the interactivity of learn-
ing, and contribute to the personalisation of the learning
process for students.

An analysis of the effectiveness of massive open on-
line courses in programming education showed positive
dynamics in the formation of professional skills such as
problem solving, teamwork, and independent learning.
This is confirmed by the results of a study by S. Sharov et
al. (2021), which states that MOOCs are a promising form
of training for IT specialists due to their flexibility, acces-
sibility, and adaptability to the needs of the labour market.
Another result of this study is the identification of the need
to update the content of educational programmes to take
into account sustainable development and digital transfor-
mations. It was found that traditional disciplines should
be supplemented with modules on cybersecurity, artificial
intelligence ethics, and big data analysis. These results are
consistent with the conclusions of H. Shi et al. (2024), who
pointed to the need to revise information systems curricula
towards modern technological and socially responsible ar-
eas. In addition, the use of innovative platforms for digital
learning ensures an interactive learning process and cre-
ates conditions for flexible knowledge acquisition. M. Han-
drich & M. Otterbach (2024) also showed that the use of
digital platforms for learning can significantly improve the
effectiveness of knowledge and management in corporate
IT systems, which has a positive impact on the training of
future specialists, improving their adaptation to changes in
the professional environment.

This correlates with the research of U. Stoltenberg and
G. Michelsen (2023), who emphasised that sustainable de-
velopment should be integrated into digital education as
an integral part of training globally oriented specialists. In
the context of the sustainable development of technologies
for training future IT specialists, it is important to create
learning environments that promote the development of
professional competencies in line with the modern re-
quirements of the digital economy. As demonstrated by
the study of O. Korotun et al. (2020), models for the use
of cloud technologies in teaching databases are effective
in the training of IT specialists, as they provide opportu-
nities for learning in an interactive and accessible format.
These results were consistent with the findings of P. Fidalgo
& J. Thormann (2024), who emphasised the importance of
integrating artificial intelligence and distance learning into
processes of continuous professional development. They
argue that distance learning supported by new technolo-
gies makes it possible to ensure sustainable development
in the field of IT specialist training, as students are able to
acquire new knowledge without temporal or spatial limita-
tions. Particular attention in the present study was paid to
virtual internships, which demonstrated high effectiveness
in the development of practical skills. This corresponds
with the research of A. Tolentino & T. Palaoag (2022) and
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Y. Wei (2024), who noted that models for predicting stu-
dent performance in virtual internships help to improve
the quality of training of future IT professionals.

Special attention should also be given to the impor-
tance of soft skills in the preparation of IT personnel. These
findings correspond with the conclusions of G. Tomer &
S. Mishra (2023), who established that career progression
and job satisfaction among IT specialists directly depend
on the level of development of their soft skills. The study
also highlights the role of organisational culture in the for-
mation of the professional identity of future IT specialists.
M. Topuzovska Latkovikj et al. (2023) also considered the
technological preferences of IT specialists in connection
with organisational culture and corporate values. With
regard to the implementation of flexible project manage-
ment methodologies, this study showed that the use of in-
novative approaches in the educational process stimulates
student initiative and increases the level of professional re-
sponsibility. This aligns with the findings of M. Neumann
& L. Baumann (2022), who integrated professional Scrum
training into university courses on IT project management
and obtained positive results in the development of mana-
gerial competences.

An important component of professional competence
formation is continuous professional development through
participation in practice-oriented courses and training
programmes. The present study found that students should
have experience of participation in the activities of uni-
versity computer centres in order to better adapt to the
professional environment. This conclusion is consistent
with the results of B. Zulauf & N. Knipprath (2020), who
demonstrated the effectiveness of practical training in uni-
versity IT centres as a foundation for the development of
professional competence. Another component of the for-
mation of professional competence among future IT spe-
cialists is practical training carried out through adherence
to IT industry standards. As noted by A. Celestial-Valdera-
ma (2023), internship experience in IT companies is an im-
portant stage in the professional development of future IT
specialists. The conclusions of this study also correspond
with the findings of M. Chandrakala et al. (2024), who in-
dicated that the effective use of learning and development
data through HR analytics enables the creation of more ac-
curate and personalised IT training programmes, thereby
increasing the effectiveness of internships.

Particular attention should also be paid to the estab-
lishment of specialised research and training centres for
the preparation of I'T specialists, as proposed by S. Gulyam-
ov et al. (2024) and X. Yuan (2024). They emphasised that
such centres, which integrate innovative teaching methods
and digital technologies, contribute to improving the qual-
ity of education and meet the requirements of sustainable
development. This approach is also supported by the work
of S. Jacobs & S. Jaschke (2023), which focuses on the use
of large language models in the training of IT specialists.
They noted that these models can be an important tool for
developing new professional skills in conditions of constant

Learning technologies and professional competence development...

technological change. Overall, the results of this study con-
firm the thesis that effective training of future IT specialists
in the context of sustainable development is possible only
through the combination of advanced digital technologies,
practice-oriented approaches and interdisciplinary integra-
tion. Thus, the consistency of the obtained results with the
above-mentioned studies indicates the soundness of the
chosen strategy for the formation of professional compe-
tence among future IT specialists.

CONCLUSIONS

The study confirmed that the introduction of modern dig-
ital technologies has a positive impact on the professional
competence of future IT specialists. Active use of platforms
such as GitHub, Moodle, Cisco Networking Academy, and
cloud tools contributes to the development of practical
skills, critical thinking, and teamwork abilities. A signifi-
cant proportion of students (76%) recognised these tech-
nologies as effective for professional growth. More than
65% of respondents participated in projects related to the
principles of sustainable development, which indicates the
integration of ethical and environmental components into
technical training. Students also noted that online courses
on the Coursera and edX platforms provide additional op-
portunities for in-depth study of the material and obtaining
international certificates, which increases their competi-
tiveness in the labour market.

A comparative analysis of digital tools shows that
56.4% of students had experience working with the latest
tools. This indicates the gradual introduction of value-ori-
ented approaches to the professional training of IT spe-
cialists, in particular an emphasis on social responsibility,
ethical use of digital resources, energy efficiency, inclusive-
ness and cybersecurity. Such integration of sustainable de-
velopment principles into the educational process contrib-
utes to the formation of a holistic professional worldview
of students who are able to respond to the challenges of
modern society. Regarding the use of practical tasks with
real cases, more than 63% of respondents indicated that
such tasks are used constantly (25.6%) or often (37.5%).
This is evidence of the widespread implementation of pro-
ject-based learning as a means of acquiring competencies
closely related to the conditions of real production prac-
tice. Interviews with lecturers confirmed the trend towards
the active implementation of digital technologies in the
learning process. GitHub and Docker were the most popu-
lar, mentioned 22 times, accounting for 28.2% of the total
number of responses.

Moodle and Microsoft Teams were used by 20 and 18
lecturers, respectively (25.6% and 23.1%), while other tools,
such as Cisco Packet Tracer (11 mentions, 14.1%) and AWS
(14 mentions, 17.9%), were less common. Regarding the ef-
fectiveness of simulation environments, 70.5% of lecturers
indicated high effectiveness in developing practical skills,
particularly in networking and security, although 14.1%
noted limitations due to unstable access to resources and
insuflicient technical training of students. The process of
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online certification, particularly through Cisco, Coursera,
AWS, and Google, was actively used, with most mentions
relating to Coursera (25.6%) and Cisco (23.1%). 79.5% of

including students of different educational levels and spe-
cialisations, and conducting a comparative analysis be-
tween different countries.

respondents recognised the advantages of digital tools,
such as flexibility and access to global content, although
61.5% noted problems with internet connectivity and dig-
ital inequality. The study was limited by the small number
of participants, which may not fully reflect the experience
of all higher education institutions, as well as the pre-
dominantly self-reported nature of the responses, which
may contain subjective assessments. Prospects for further
research include expanding the sample of participants,
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TexHonorii HaB4aHHA Ta PopMyBaHHA NpodeciiHOI KOMNETEeHTHOCTI
ManbyTHixX IT-paxiBLUiB y KOHTEKCTi CTanoro po3BUTKY

AHorauis. MeToo foc/TiIKeHHA 010 BUBYEHHA IHCTPYMEHTIB i TEXHOJIOT], 110 BUKOPUCTOBYIOTHCA Y OCBITHIX IIpOrpaMax
IIPOBiTHMX TeXHIYHVX YHiBepcuTeTiB Ykpaium piA migroroBky Mai6yTHix IT-daxiBuis. MeTomonoria focmifiKeHHA
BKJIIOYaJIa aHKeTyBaHHA 312 300yBauiB ocBiTy Ta 28 BMKIIafjadiB, aHa/Ii3 TUPPOBUX IIATGOPM i TEXHOJIOTIIL, @ TAKOXK
NOpiBHANBHMII aHali3 e()eKTUBHOCTI BUKOPUCTAHUX IHCTPYMEHTIB I popMyBaHHA NpodeciiiHOI KOMIIeTeHTHOCT]
Mari6yTHix IT-¢daxiBIiB y KOHTEKCTi cTa/oro po3BUTKY. Y HOCTiIKeHHI Oy/l10 BUBYEHO BIUIMB CyYacHUX LU(POBUX
TEeXHOJIOTiN Ha popMyBaHHA IpodeciiiHoi KoMIeTeHTHOCTI MaiiOyTHixX IT-¢axiBuiB. AKTUBHe BUKOPUCTAHHA TaKUX
mwratpopm, Ak GitHub, Moodle, Cisco Networking Academy Ta xMapHi iHCTpyMeHTM, NiATBEPAMIO IO3UTUBHUI
BIUIMB Ha PO3BMTOK IPAaKTUYHMX HABMYOK i KPUTUYHOTO MMCICHHA. Y [OCIIKeHHA OylI0 BU3HAYeHO, 1o 89
CTY[eHTiB BU3Ha/IM Ii TeXHOMOril edeKTUBHUMM A IpodeciitHoro spocranHs. binplre 176 pecrnoHpeHTiB 6panu
Y4acTb y INPOEKTAX, IO BK/IKYAKTb NPUHUUIM CTAJIOr0 PO3BUTKY, IO CBIJYMTh IPO IHTETPallil0 €KOJIOriYHMUX
i eTmyHMX acmexTiB y HaBYajbHUI npouec. TakoX 167 cTymeHTiB Bif3Haumnm eeKTUBHICTb OHJIAMH-KYpCiB Ha
mnatdopmi Coursera Ta edX maa mormub1eHOro BUBYEHHA MaTepiany, 1o MiBUINYe X KOHKYPEHTOCITPOMOXKHICTb.
AHaji3 pesynbraTiB nokasas, mo cepsicu Ha xmrant GitHub, Docker, AWS Educate Ta Cisco Networking Academy
BiflirpaloTh KJIIOYOBY poib Y GOPMYyBaHHI IPaKTUYHMX, IIPOEKTHO Opi€HTOBaHMX HaBM4YOK. HaToMicTh iHCTpyMeHTH
opranisanii HaB4aIpHOrO Ipolecy — Taki sk Moodle Ta Microsoft Teams — MatoTb iHIIe ¢pyHKI[iOHa/IbHE IPY3HAYEHHA
I BUKOPUCTOBYIOTBCSI IT€PelYCiM /I KOMYHIKallil, ylpaB/liHHA HaBYa/AbHMMI MaTepialaMi Ta IMiTPUMKI OCBITHbOTO
CepeloBUIa, a He IS PO3BUTKY NPUK/IATHUX TEXHIYHMX KOMIIETEHTHOCTel. [IpakTudHe sHaYeHHA poOOTH IIONATae
y TOMY, 10 ii MOXKXYTb BUKOPMCTOBYBATY BUK/Iajiadi, OCBITHi yCTaHOBM Ta pO3POOHMKM HaBYa/JIBHUX IIPOTpaM Jid
BIOCKOHaJIeHHA IIpouecy migrorosku IT-¢axiBuis, iHTerpyloum cywacui nudposi iHCTpyMeHTM Ta TeXHOJOTIi y
HaBYa/IbHUI IIPOLEC 3 YPaXyBaHHAM IPUHLMIIIB CTAJIOTO PO3BUTKY

KntouoBi cnoBa: ocBiTHIiT Ipolec; miAroroBka ¢axiBlLiB; iHHOBaILiiiHi TeXHONOTril; MpoIec MpOrpaMyBaHHA; IPaKTUYHI
HaBUYKU
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INTRODUCTION

Abstract. The purpose of the study was to determine the effectiveness of
applying innovative pedagogical approaches and educational measures in the
development of professional identity and national and patriotic values among
students. The study methodology included a comprehensive approach that
combined theoretical analysis, pedagogical experiment, and development
of the author’s model of educational work. During the experiment, it was
determined that the use of digital platforms and mobile applications, such
as “Mriya’, “Can’t Wait to Learn: Ukraine” and “Ukraine without borders”,
provided interactivity of learning, development of critical thinking, analytical
skills, and digital competencies of students, in addition to the stimulated
independent work and team interaction. The results of the study showed that
the level of formation of patriotic education as a factor of professional identity
of students of the experimental group increased more actively than in the
control group. Within three months, the activity of students in the experimental
group increased from 60% to 70%, the level of professional identity increased
from 61.7% to 77.3%, and civic consciousness — from 59.3% to 75.7%.
Academic results and activity in projects established positive dynamics - 88%
and 81%, respectively. In the control group, the improvement was insignificant
and less pronounced, which indicates a limited effectiveness of traditional
training methods. Thus, the integration of innovative technologies, mobile
platforms, interactive forms of work, and project activities has confirmed its
effectiveness in the formation of patriotic values, increasing civic activity,
and strengthening the professional identity of future specialists. The practical
importance of the study lies in the fact that its results can be used by teachers,
methodologists, heads of educational programmes, and administrations of
higher educational institutions to implement effective strategies for patriotic
education and the development of students’ professional identity

Keywords: civil responsibility; moral values; professional consciousness;
national identity; personal development

Patriotic education is the basis for the formation of value
orientations and professional consciousness of the future
specialist, directing their development to awareness of the
social mission of the chosen profession. It creates a sense
of responsibility for the results of work, a willingness to
act in the interests of the state and society, and supports
the stability of moral beliefs in professional activities.
Through a system of educational and upbringing influ-
ences, patriotic education ensures the integration of civic,
ethical, and professional values, creating a foundation for

self-determination in the professional environment. This
approach contributes to the development of a special-
ist who is able to combine professional competence with
spiritual and civic qualities, which strengthens the integrity
of their identity.

Patriotic education in the process of forming the pro-
fessional identity of a future specialist has been examined by
various authors. For example, M. Bagriy (2024) highlighted
conceptual approaches to the formation of civic conscious-
ness and patriotism among students, proving that the
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combination of national values with professional compe-
tencies contributed to the awareness of social responsibility
of future specialists. The author analysed both Ukrainian
and international experience, showing that the develop-
ment of patriotic attitudes in professional education formed
not only moral but also professional guidelines. S. Batool &
S. Ghayas (2020) concentrated on the components of ca-
reer identity formation in adolescents, where the impor-
tance of the social and cultural environment was empha-
sised. The authors have proven that professional identity is
formed under the influence of values, including patriotic
attitudes, enabling the effective integration of personal and
professional goals. Z. Huang et al. (2023) analysed national
identity through digital media, proving that patriotism and
nationalism were formed as components of local and pro-
fessional identity. Their results showed that awareness of
nationality has a direct impact on acceptance of social roles
and professional responsibilities. Such conclusions coin-
cide with the positions of M. Matthews et al. (2024), which
demonstrated that organisational patriotism contributes to
the formation of professional loyalty and ethical standards
in the work environment. The study showed that awareness
of patriotic values increases motivation to actively partic-
ipate in collective professional processes and strengthens
the sense of responsibility for the overall result.

Similar results at the pedagogical level were obtained
by V. Myroshnychenko et al. (2024), who, within the frame-
work of the programme “Protection of Ukraine” demon-
strated that training modules on patriotic education con-
tribute to the formation of professional responsibility of
future teachers. The study demonstrated that the active
inclusion of patriotic values in the educational process in-
creases students’ motivation for professional self-improve-
ment and the development of critical thinking in the field
of teaching. S. Yakimenko et al. (2021) reviewed the train-
ing of future specialists for civic education of preschool
children, proving that patriotic competencies are formed in
close connection with professional training. Their results
confirmed the conclusions of F. Mavlonov (2022) on the
importance of the practical component in the develop-
ment of professional identity. It is established that the di-
rect application of patriotic competencies in professional
activities contributes to the consolidation of moral and
value orientations, which ensures the stability of profes-
sional self-determination of future specialists. The profes-
sional identity of military instructors of the South African
Armed Forces was analysed by W. Wagner et al. (2021),
demonstrating that patriotic values are an integral part
of professional development and moral motivation. This
confirmed the universality of the principle of combining
patriotism and professional competencies in various fields
of activity. K. Wong et al. (2021) proposed a model of na-
tional and moral education in Hong Kong, showing that
the formation of patriotic attitudes among future teachers
contributes to the strengthening of professional identity.
The results of their work correlate with studies by E. Vick-
ers (2024), which examined the impact of public policy on

the national identity of schoolchildren in Hong Kong. The
author proved that public narratives and patriotic educa-
tion have a direct impact on professional self-determina-
tion in the educational sphere.

Despite the aspects highlighted by the above-men-
tioned authors, the gaps include insufficient review of the
mechanisms of influence of patriotic education on the
development of specific professional competencies in var-
ious fields of activity. There are few publications left that
analyse the long-term effect of integrating patriotic values
into the formation of professional identity of future special-
ists. There is a lack of comparative studies between differ-
ent educational programmes and countries that can reveal
universal and local patterns of this process. Insufficient at-
tention is paid to the role of individual psychological char-
acteristics of students in the assimilation of patriotic com-
petencies and their impact on professional development.
The study aimed to examine the influence of innovative
teaching methods and educational work on the formation
of professional identity and national-patriotic competence
of students. The objectives of the study were to analyse
innovative digital tools in the formation of professional
identity and national-patriotic competence of educational
applicants; assess the level of patriotic education and profes-
sional identity of students; form an author’s model of edu-
cational work for the formation of professional identity and
national-patriotic competence of educational applicants.

MATERIALS AND METHODS

In the process of studying the influence of patriotic edu-
cation on the professional development of applicants for
education at the National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”, an integrat-
ed approach was chosen, combining the use of innova-
tive programmes, conducting a pedagogical experiment
and developing a model of educational work. At the first
stage, key terms such as “patriotic education”, “profession-
al identity”, “civic consciousness”, “value orientation”, and
“national-patriotic competence” were considered based on
N. Spielmann et al. (2020), O. Prytula (2023), which pro-
vided a clarification of the content and specifics of patriotic
education and its connection with the professional self-re-
alisation of students. Through the study by A. Maksiutov
& V. Honcharuk (2023), V. Bogouta (2024), Ministry of
Youth and Sports of Ukraine (2024) analysed the concepts
of value approach, integrated learning and activity ap-
proach, which focused on internal motivation, combining
professional knowledge with the patriotic component and
active participation of students in scientific and practical,
volunteer and cultural and educational projects, along with
the practical components through participation in pro-
jects, development of initiatives, presentations, excursions
and volunteer programmes, supplemented by interactive
work with mobile applications and digital platforms. The
applications “Mriya” (“Mriya” modernises school..., 2024)
and “Can’t Wait to Learn: Ukraine” (New app to bring ed-
ucation..., n.d.) and “Ukraine without borders” (Ukraine
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unlimited learning, n.d.), which were analysed on the ba-
sis of interactivity criteria, the availability of educational
content with a national-patriotic component, the ability to
track students’ progress, and support the development of
critical thinking and motivation for independent learning.
These tools were chosen to provide interactive assimilation
of the material, develop critical thinking, and motivation to
independently study national history and achievements in
technology and science.

At the second stage, a pedagogical experiment was
conducted with the participation of 68 students of technical
and engineering specialities of the University. The inclusion
criteria were Bachelor’s and Master’s degree programmes,
no academic debt, and voluntary consent to participate in
the project. The exclusion criteria were no regular partici-
pation in the learning process or incomplete testing. Stu-
dents were divided into two groups in a 1:1 ratio: an exper-
imental group that worked with mobile applications and
innovative programmes, and a control group that under-
went traditional training. For three months (March-May
2025), the participants of the experimental group were con-
sistently introduced to innovative methods aimed at devel-
oping patriotic education and forming a professional iden-
tity. Students participated in interactive training modules
that combined theoretical knowledge with practical tasks
aimed at studying the history of Ukraine, the achievements
of Ukrainian scientists and cultural heritage. They worked
on integrated cases and projects that combined technical
and professional skills with research on national and his-
torical topics, creating presentations, analytical reports,
and visualisations. Mobile applications such as “Mriya’,
“Can’t Wait to Learn: Ukraine” and “Ukraine without bor-
ders” were used to consolidate the material, which allowed
passing interactive tests, completing quests, and receiving
real-time feedback.

In addition, students were involved in scientific and
practical laboratories, thematic discussions and round ta-
bles, where they discussed social and cultural issues related
to national identity, and developed their own initiatives.
Considerable attention was paid to cultural, educational,
and volunteer activities, including excursions to histori-
cal and cultural sites, master classes on Ukrainian crafts,
participation in charitable and public projects, which con-
tributed to the development of the emotional and value
component of patriotic consciousness. Self-assessment and
mutual assessment methods were employed in group tasks
to encourage independent activity and critical thinking,
enabling students to recognise their own achievements and
take responsibility for working together. Such a compre-
hensive application of innovative methods allows both to
deepen professional knowledge and develop a civic posi-
tion, patriotic consciousness, and active participation in
the life of the university and public community, ensuring
the systematic development of both professional and val-
ue-oriented identity of students. The results of the experi-
mental and control groups were evaluated using standard-
ised quantitative and qualitative methods, including the
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use of the Professional Identity Scale (Woo, 2013) of the
Civic Engagement Scale (Remr, 2023). Academic achieve-
ments were recorded through grades for academic disci-
plines and completed integrated assignments. In addition,
students of the experimental group underwent self-assess-
ment and mutual assessment within group tasks, which
determined the level of responsibility, activity, and team
interaction. Data from all instruments were subjected to
statistical processing by the student, with a comparison of
average values between groups, enabling the quantification
of the effectiveness of the implemented innovative methods
and determining their impact on the formation of profes-
sional identity and patriotic values of students. The exper-
iment was conducted in compliance with the ethical prin-
ciples and confidentiality requirements provided by World
Health Association (1964), ensuring students’ voluntary
participation, personal data protection, and informed con-
sent to take part in the study.

In the third stage, a model of educational work was de-
veloped, which included the following steps: selection and
integration of thematic courses and modules with a patri-
otic component in the curriculum, introduction of scientif-
ic and practical projects and research tasks that combined
professional competencies with a civic position, organisa-
tion of cultural and educational events and volunteer initia-
tives to form an emotional and value component of identity
and implementation of a systematic assessment of effective-
ness, which included analysis of academic achievements,
activity in projects, and results of student questionnaires.
In particular, practical recommendations were given for
applying the model.

RESULTS

Innovative digital tools in the formation

of professional identity and national-patriotic
competence of educational applicants

The term “patriotic education” covers a system of meas-
ures, methods and practices aimed at forming students’
sense of responsibility for the fate of the state, respect for
national history, culture, and achievements of science and
technology. Specifically, professional identity, which is as-
sociated with patriotic education, determines the student’s
awareness of their role in professional activities, a combi-
nation of knowledge, skills and value orientations, which
allows them to effectively implement their competencies
and make responsible decisions in the field of their future
profession (Spielmann et al., 2020). Civic consciousness
implies the student’s understanding of their rights and ob-
ligations, the ability to actively participate in the social and
cultural life of society, to critically evaluate social process-
es, and form their own position on them. Value orientation
reflects a system of priorities that determines the behav-
iour and motivation of students in professional and civic
activities, including respect for traditions, ethical norms,
readiness for self-improvement and lifelong learning. Na-
tional-patriotic competence Integrates knowledge, skills
and value orientations that ensure effective interaction of
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the student with the national and professional environ-
ment, the ability to critically analyse the national history
and development of the country, along with active partic-
ipation in social and professional processes (Maksiutov &
Honcharuk, 2023). The relationship between these terms
is manifested in the fact that patriotic education forms the
basis for the development of civic consciousness and value
orientation, which, in turn, affects the student’s awareness
of their professional role and the development of profes-
sional identity. For example, the integration of national his-
torical content into technical courses helps students simul-
taneously assimilate professional knowledge and realise the
importance of their future activities for the development
of the state. The implementation of scientific-practical pro-
jects with national-patriotic content stimulates the devel-
opment of national-patriotic competence, teamwork skills,
organisational abilities, and critical thinking, contributing
to the awareness of social responsibility.

Value orientations and civic consciousness are real-
ised through students’ participation in cultural and edu-
cational events, volunteer programmes, and thematic dis-
cussions. For example, participation in events dedicated
to the history of Ukrainian science and technology, or in

Concept/approach Key features

Orientation to the formation
of internal motivation, civic
consciousness, and patriotic

Table 1. Conceptual approaches to the formation of patriotic values and professional identity of students
Practical implementation

Inclusion of moral, ethical, and
cultural-patriotic components in the
content of disciplines; formation of a

projects to restore the national heritage, motivates students
to combine educational and upbringing activities, develop
patriotic values, and discover the practical importance of
their knowledge. The use of interactive mobile platforms
and digital applications, such as “Mriya” and “Can’t Wait to
Learn: Ukraine] supports the process of forming these com-
petencies, provides independent study of the material, de-
velopment of critical thinking, and motivation for a deeper
examination of national history, science, and technology.
Thus, the interrelation of key terms creates an integral sys-
tem in which patriotic education, civic consciousness, and
value orientations form the basis for the development of
national-patriotic competence and professional identity of
students. The integration of these elements into the educa-
tional process provides a combination of theoretical knowl-
edge, practical skills, and value attitudes, which allows stu-
dents to effectively implement their competencies, take an
active part in public life, and realise the value of their pro-
fessional activities for the development of the state, creat-
ing a harmonious connection between the educational and
social aspects of their formation. Table 1 summarises the
main approaches to the formation of patriotic values and
professional identity of students.

Ways of application by students

Participation in round tables
“engineering education and national
identity”, discussion of the code

Value approach . . . . .
PP beliefs through awareness of the  system of personal and professional of professional ethics, creation of
values of statehood, culture, and values through reflection and value essays on the role of Ukrainian
professional responsibility discussion scientists in world science
Combining professional . . Development of technical projects
&P L Integration of historical-cultural op proj
knowledge with a patriotic . ) dedicated to the restoration of
. elements into educational modules of | . . .
Integrated component; ensuring . e s infrastructure in Ukraine; creation
. S . technical specialities; application of « . ..
approach interdisciplinary links between of posters “Ukrainian scientists

technical, humanitarian, and
social disciplines

intersubject projects to increase civic
responsibility

and innovations” within the course
“History of science and technology”

Formation of patriotic values
through active participation
in practical activities aimed at
socially useful results; emphasis
on experience, self-realisation,
and collective work

Activity-based
approach

Attracting students to scientific-
practical, volunteer, cultural-
educational projects; stimulating
social activity and initiative

Organisation of charity initiatives
“Education for victory”, participation
in volunteer programmes for digital
support of schools, conducting
patriotic excursions in Kyiv

Application of the applications
“Mriya” and “Can’t Wait to Learn:
Ukraine” in the educational process
to form civic responsibility and
emotional connection with national

Using mobile apps and
educational platforms to
integrate patriotic content into
the digital learning space

Digital-interactive
component

Performing interactive tasks in mobile
applications, creating digital maps
of historical events, participating in
national online quizzes dedicated to

Ukrainian engineers and inventors
culture

Source: compiled by the author on the basis of the following sources: O. Prytula (2023), N. Spielmann et al. (2020),
A. Maksiutov & V. Honcharuk (2023), V. Bogouta (2024), Ministry of Youth and Sports of Ukraine (2024)

Practical aspects of these concepts were implemented
through the development of student initiatives, organisa-
tion of presentations, excursions, participation in volunteer
programmes, and the use of digital platforms and mobile
applications for interactive work, which contributed to the

development of professional identity and citizenship of fu-
ture specialists. A separate place in the system of patriot-
ic education as a factor of professional identity of future
specialists was taken by innovative learning tools, par-
ticularly mobile applications and digital platforms, which
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provided interactivity, accessibility, and practical orienta-
tion of the educational process. The use of these tools con-
tributed to the formation of students’ critical thinking, an-
alytical skills, and digital communication skills, deepened
their understanding of national and professional values
through participation in virtual projects, online discus-
sions, quests, and social initiatives. Such innovations in-
tegrated educational and upbringing aspects, contributing

Polukarov

to the combination of patriotic and professional guidelines
into a coherent system of worldview and behavioural atti-
tudes. Table 2 summarises the main characteristics of mo-
bile applications and platforms aimed at the formation of
professional identity and national-patriotic competence of
students, reflecting their educational goals, interactive op-
portunities, performance criteria, and expected results of
use in the educational process.

Table 2. Characteristics of mobile applications and platforms

for the formation of professional identity and national-patriotic competence of students

< 2}
=] Y =} =
2 g g = g g 5
& 5 2 g £ 8 23 £ g g
= 3] s =] o B =Y S = =
Pt =1 = - 9 E -t
2 5] = = = O =] [ =]
[ b Q S B 5B g = 3
= © ° = o F 23 £ 5 °
o P &0 S ] = & = ]
< $ g = 5 = & &
g = = )
Formation Thematic Growth of
Students of a sense of routes, User patriotic
of higher national dignity, biographical Virtual engagement, motivation,
educational pride in the references, tours, AR/ level of activation of
“Mriya” 2024 institutions, achievements  cultural maps, VR modules, independent self-educational
high school of Ukrainians, interactive  activity points  activity, depth activities,
students, young  development  quests, module system of material development of
teachers of historical “Ukrainian assimilation =~ communication
memory innovators” and digital skills
. Multimedia
Ensuring
. lessons, .
continuity of . . Success in Development
K . interactive . .
Children education, Educational completing of value
s . . - tasks on the . .
Can’t Wait and students  developing civic . games, tasks, orientations,
o . Ukrainian L o ..
to Learn: 2022  studyingin war  consciousness, individual motivation civic
- O . language, - o
Ukraine or migration fostering culture profiles, digital ~ for self-study,  responsibility,
conditions tolerance . ” certificates stability of adaptation to
. history, section . L
and national ) attendance crisis conditions
solidarit United
Y Ukraine”
Students, Deepenin: . uality of
PENE 5line courses .Q A
teachers, knowledge s interaction,
L. i in history, Forum . Development
« . participants  about Ukrainian . . . dynamics .
Ukraine . literature, discussions, of professional
: of educational culture, . . of course o
without 2023 . . geography, interactive . identity, cultural
» programmes  science, history, | . . completion, . ;
borders . . innovation, tests, video identity, and
from Ukraine supporting . . level of cross- ; -
. webinars with  conferences social activity
and the academic cultural
. s experts s
diaspora mobility communication

Source: compiled by the author based on the analysis of “Mriya” modernises school education in Ukraine - president
during app launch (2024), New app to bring education into the hands of displaced Ukrainian children (n.d.), Ukraine

unlimited learning (n.d.)

The presented mobile applications and educational
platforms have taken a separate place in the process of
forming national and patriotic values and profession-
al identity of students, as they combine digital mobility,
educational depth and educational potential. Their effec-
tiveness lies in creating an environment where cognitive
activity is combined with emotional and value experience,
and national consciousness is formed through interactive
communication. The use of gamified tools, progress anal-
ysis, virtual tours, and thematic modules contributes to a
deeper understanding of the role of civic responsibility,

historical heritage, and professional self-realisation in the
context of the state.

Assessment of the level of patriotic education

and professional identity of students

The level assessment determines the degree of formation
of students’ patriotic values, civic consciousness, and
professional identity, which reflects the effectiveness of
the implemented pedagogical methods. It allows iden-
tifying the dynamics of the development of personal
and professional qualities, and comparing the results of
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experimental and control groups to determine the im-
pact of innovative training technologies. Table 3 reflects
the dynamics of growth of activity of students of the ex-
perimental group in comparison with the control group

for three months, which indicates the effectiveness of
interactive modules, scientific-practical projects and cul-
tural and educational activities in increasing involvement
in the educational process.

Table 3. Forms of work and activity of students in the experimental and control groups

Month Form of work/activity Experimental group (%) Control group (%)
Month 1 Interactive modules 60 40
Month 2 Scientific and practical projects 65 35
Month 3 Cultural-educational and volunteer events 70 30

Source: compiled by the author

The data presented in the table show that during the
three months of experimental work, students in the experi-
mental group showed a higher level of activity compared to
the control group. In the first month, the highest percent-
age of activity was observed during the implementation
of interactive training modules that combined theoretical
knowledge with practical tasks on the history of Ukraine
and the achievements of Ukrainian scientists, and amount-
ed to 60% in the experimental group, while in the control
group, it was only 40%. This indicated that the use of mo-
bile applications and innovative programmes increased
students’ interest and encouraged them to actively partic-
ipate in the educational process from the first weeks. In the
second month, the activity of students in the experimental
group increased to 65% during scientific-practical projects,
which included the creation of presentations, analytical re-
ports, and group studies, while in the control group it was
only 35%, which was explained by the lack of an interac-
tive component and the use of traditional forms of work.

During the third month, the experimental group achieved
the highest level of activity of 70% during cultural-educa-
tional and volunteer activities, in particular, excursions,
master classes, and participation in charity projects, while
the control group remained at the level of 30%. The lowest
activity rates were recorded in the control group during all
three months, which emphasised the effectiveness of using
innovative teaching methods and interactive platforms for
the development of patriotic values and professional iden-
tity. Thus, the table showed a gradual increase in activity in
the experimental group from 60% in the first month to 70%
in the third, while the control group remained at consist-
ently lower rates, reflecting the difference in students’ mo-
tivation and involvement in the educational process. Table
4 also showed a gradual increase in the level of professional
identity of students in the experimental group compared to
the control group, which confirmed the positive impact of
innovative teaching methods on the formation of profes-
sional self-awareness.

Table 4. Average results on the professional identity scale

Month Experimental group (%) Control group (%)
Month 1 61.7 60.5
Month 2 68.7 63.2
Month 3 77.3 65.8

Source: compiled by the author on the basis of H.R. Woo (2013)

Table 4 illustrates the dynamics of changes in stu-
dents’ professional identity during the experiment. The
highest average indicators in the experimental group were
observed in the third month and amounted to 77.3%,
pointing to a significant increase in the level of profes-
sional self-awareness and awareness of their own role in
professional activities. The lowest rate in this group was
recorded in the first month at 61.7%, which reflected
the initial stage of professional identity formation and
adaptation of students to interactive teaching methods.
The control group showed lower results during all three
months: 60.5% in the first, 63.2% in the second, and 65.8%
in the third, where a minimum of 60.5% reflected lim-
ited development of professional identity in traditional
teaching methods, and a maximum of 65.8% indicated

a slight improvement without significant dynamics. The
differences between the groups highlighted the effective-
ness of innovative methods, integrated tasks, and mobile
applications that encouraged students to actively partici-
pate in educational and scientific activities. The dynam-
ics of changes showed a gradual increase in the average
values of the experimental group by almost 15.6% over
three months, while in the control group, the increase was
only 5.3%, which confirmed a more effective formation
of professional identity through the use of innovative ap-
proaches. Table 5 showed a stable increase in the level of
civic consciousness in students of the experimental group
compared to the control group, which confirmed the ef-
fectiveness of interactive and volunteer forms of work in
the development of patriotic values.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 12, No. 1



Patriotic education as a factor of professional identity...

Table 5. Average results on the civic awareness scale

Month Experimental group (%) Control group (%)
Month 1 59.3 58.8
Month 2 67.3 62.1
Month 3 75.7 64.5

Source: compiled by the author on the basis of ]. Remr (2023)

Analysis of Table 5 revealed a gradual increase in
the level of civic consciousness among students in the
experimental group. The highest rate on the CCS scale
was 75.7% in the third month, reflecting the active par-
ticipation of students in cultural and educational events,
volunteer projects, and interactive discussions aimed
at developing national consciousness and patriotic val-
ues. The lowest rate in this group of 59.3% in the first
month reflected the initial level of civic consciousness at
the start of the experiment. The control group showed
lower results for all three months: 58.8% in the first,
62.1% in the second, and 64.5% in the third. The highest
rate of 64.5% in the third month was evidence of some

improvement, but it remained lower than in the experi-
mental group, while the lowest rate of 58.8% was indica-
tive of limited activity and low participation in tradition-
al forms of training. The dynamics of changes confirmed
that innovative methods contributed to a faster and more
effective formation of civic consciousness, the growth
of which in the experimental group was 16.4% in three
months, while in the control group - only 5.7%. Table 6
shows a gradual increase in academic results and project
activity of students in the experimental group compared
to the control group, confirming the positive impact of
innovative teaching methods on the level of motivation
and engagement of students.

Table 6. Academic results and activity in group projects

Indicator Month Experimental group (%) Control group (%)
Academic results Month 1 78 76
Academic results Month 2 82 79
Academic results Month 3 88 82

Activity in projects Month 1 45 42
Activity in projects Month 2 63 50
Activity in projects Month 3 81 58

Source: compiled by the author

Table 6 displays the impact of innovative methods on
academic achievement and student activity in projects. In
the experimental group, academic performance gradual-
ly increased from 78% in the first month to 88% in the
third, which was the highest rate among all the param-
eters under study. In the control group, the lowest rate
was 76% in the first month, and the highest - 82% in the
third, corresponding to the limited effectiveness of con-
ventional training methods. Project activity in the exper-
imental group increased from 45% in the first month to
81% in the third, while the control group showed lower
values from 42% to 58%. The highest activity rates were
recorded in the third month in the experimental group,
which reflected the effectiveness of integrating practical
and volunteer tasks, teamwork, and the use of mobile

platforms in the formation of patriotic values and profes-
sional identity. The lowest activity rates were observed at
the beginning of the experiment in both groups, which
highlighted the importance of consistently implementing
innovative methods to encourage students’ academic and
civic engagement.

Author’s model of educational work for the formation
of professional identity and national-patriotic
competence of educational applicants

Table 7 presents a model of educational work aimed at
the formation of professional identity and national-pa-
triotic competence of educational applicants, combining
innovative methods, project activities, and value-oriented
approaches.

Table 7. Model of educational work for the formation of professional identity
and national-patriotic competence of educational applicants

Implementation

Model component Terms/key concepts stages

Selection of

Patriotic education, .
thematic courses

Integration of . .
& national-patriotic

training courses and and modules;
competence, value | L
modules . . integration into the
orientation .
curriculum

Students of technical

Target audience Practical actions and tasks

Add blocks on the history of Ukraine,
biographies of outstanding Ukrainian
scientists and inventors, cases on national
achievements to academic disciplines;
conduct interactive classes and online tests
to consolidate knowledge

and humanitarian
specialities
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Model component Terms/key concepts Implementation
stages
Professional
identity, civic
position, activity-
based approach

Scientific and
practical projects
and research tasks

Planning and

and research tasks

execution of projects

Table 7. Continued

Target audience Practical actions and tasks
Develop group projects that combine
Students technical tasks with social or patriotic

participating in
scientific-practical
laboratories

aspects (for example, modelling

infrastructure for cultural sites,
examination of Ukrainian technologies),

make presentations and reports

Emotional and
value component,
social activity,
volunteering

Organisation of
excursions, master
classes, and charity

initiatives

Cultural-
educational and
volunteer events

Conduct excursions to historical and
cultural sites, organise master classes in
traditional crafts, participate in charity and
volunteer projects, create social campaigns
and initiatives

University students,
youth organisations

Success criteria,
academic
achievements,
project activity

Analysis of learning
outcomes, project
participation, and

questionnaires

Systematic
performance
evaluation

Track students” progress through
assessments, participation in projects,
analyse questionnaire responses
and reflections; use the results to
correct programmes and provide
recommendations for further development

Students, teachers,
project managers

Source: compiled by the author

Practical use of the developed model of educational
work provides for a systematic combination of educational
and upbringing components to form professional identity
and national-patriotic competence of students. In the first
stage, the model provided for the integration of thematic
courses and modules with a patriotic component into the
curriculum, providing for the combination of professional
knowledge with the formation of value orientations, pa-
triotic consciousness, and civic position. Students worked
through educational blocks on the history of Ukraine,
achievements of Ukrainian scientists, technological inno-
vations, and cultural heritage, completed interactive tasks
and cases that stimulated critical thinking, independent
work with the material, and development of analytical
skills. The use of interactive platforms and mobile appli-
cations, such as “Mriya’, “Can’t Wait to Learn: Ukraine”
and “Ukraine without borders”, allowed students to track
their own progress, get real-time feedback, and consolidate
their knowledge through practical tasks, quests and quiz-
zes, which increased motivation to learn. The second stage
of the model provided for active participation of students
in scientific-practical projects and research tasks that com-
bined professional competencies with patriotic and civic
values. Students implemented group projects that includ-
ed the development of technical solutions for socially sig-
nificant initiatives, modelling of cultural heritage objects,
creating information materials about Ukrainian scientific
achievements, or conducting research on historical and
technological topics. Performing such tasks stimulated
teamwork, the development of critical thinking, the abil-
ity to plan activities, justify decisions and present results,
which were important components of the professional
identity of future specialists.

During the third stage, the model provided for the
organisation of cultural-educational and volunteer events
that formed the emotional and value component of iden-
tity and stimulated students’ social activity. These events
included excursions to historical and cultural sites, master

classes in traditional crafts, charity initiatives, volunteer
programmes in the field of education and culture, and par-
ticipation in student social projects. Practical activities in
these events enabled students to experience their own pa-
triotic self-determination, realise the importance of civic
responsibility, and develop communication, organisational,
and teamwork skills. In addition, the systematic assessment
of the effectiveness of the model was performed through
a comprehensive analysis of students’ academic achieve-
ments, activity in projects, volunteer initiatives, and survey
results, which helped adjust educational and educational
activities, provide practical recommendations, and plan
further steps in the development of the model. Based on
the data obtained, strengths and gaps in the formation of
patriotic and professional competencies were identified,
enabling the improvement of educational programmes and
providing an individual approach to students. Applying
the model in practice ensured the holistic development of
students, combining professional competencies with patri-
otic values, activated their participation in public life, and
contributed to the formation of a responsible civic position.
Due to the integration of digital platforms, scientific-prac-
tical projects, cultural-educational events, and systematic
assessment, students assimilated knowledge in a dynamic,
interactive environment, developed their own identity, and
independently formed motives for professional and civic
self-improvement. Thus, the model proved to be practically
applicable in higher education and ensured the systematic
and comprehensive formation of patriotic consciousness in
the context of the professional development of students.

DISCUSSION

Patriotic education influences the formation of profes-
sional identity of future specialists, strengthening their
value attitude to the chosen profession, and reinforcing
the sense of social responsibility. Students who were ac-
tively involved in patriotic events demonstrated a higher
level of professional self-awareness, resistance to stressful
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situations and readiness to integrate into the professional
environment. These results are consistent with the findings
of K. Azhmoldaeva et al. (2022), which pointed to the ef-
fectiveness of student-centred technologies in the profes-
sional training of biology teachers, considering the regional
component, which increased the sense of belonging to the
local community and national culture. Patriotic education
contributed to the development of moral and ethical val-
ues that served as the foundation of professional identity.
In turn, A. Ilkhom et al. (2021) determined that education
in the spirit of patriotism formed basic moral attitudes and
civic consciousness in young people, which directly influ-
enced professional choices and behavioural patterns in the
work environment. Similar trends were recorded by O. II-
ovan (2025), noting that patriotic education through the
geographical component of learning stimulated a sense
of responsibility for the social and cultural environment,
which subsequently strengthened students’ professional
identity. Data analysis showed that participation in patri-
otic initiatives, such as volunteer projects, cultural-educa-
tional events, and national-oriented trainings, contributed
to the harmonisation of personal and professional quali-
ties. This is consistent with the results of M. Bekmurodov et
al. (2020), which proved that the process of harmonising
students’ personal and professional qualities directly cor-
related with involvement in socially important projects.
Similar conclusions were reached by A. Abylkassymova et
al. (2021), who underscored the role of theoretical foun-
dations in shaping the professional direction of students of
pedagogical specialities, which strengthened their readi-
ness for independent decision-making in professional life.
The results obtained showed that patriotic education was
interrelated with increasing motivation for professional
development and personal growth. In particular, B. Karip-
bayev (2021) stated that globalisation and non-tradition-
al influences shaped the identity of Kazakh youth, where
patriotic values played a key role in choosing a profes-
sional path. It was established that students who actively
developed patriotic qualities showed increased readiness
for social adaptation and professional mobility, which was
confirmed by the paper of Y. Gao (2021) on the impact of
political and economic factors on the professional identi-
ties of transnational intellectuals.

The relationship between patriotic attitudes and the
formation of professional ethics is established. For example,
Y. Chaaban et al. (2024), in their narrative study, found that
teachers showed greater professional self-awareness when
maintaining patriotic and ethical values in the career devel-
opment process. This coincides with the results obtained,
where a sense of national identity and patriotic attitudes
contributed to the strengthening of professional respon-
sibility and purposefulness in students. The study showed
that patriotic education had a multidimensional effect on
the formation of professional identity, including cognitive,
emotional, and motivational components. The results of
the analysis are in line with the conclusions of A. Indelicato
& J. Martin (2024), who pointed out that national identity
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and socio-economic factors are interrelated with attitudes
to social groups and professional orientations, influencing
decision-making and behavioural strategies. In parallel,
M. Rizaie et al. (2023) demonstrated that patriotic attitudes
and organisational civic behaviour increased the effective-
ness of health workers, highlighting the importance of pat-
riotism for professional success and social responsibility. It
is established that patriotic education increases students’
professional self-awareness through the integration of
values, knowledge, and practical skills. In turn, A. Toker
Gokee (2021) emphasised the role of values in the pro-
fessional education of future teachers, which is consistent
with the results obtained, where patriotic values served as
the basis for the formation of professional competencies.
Thereby, C. Amorim & E. Ribeiro-Silva (2025) established
that students’ perception of initial training influenced
their professional self-determination, confirming the im-
portance of early involvement in patriotic and professional
practices in building a sustainable identity. Patriotic edu-
cation encourages the development of students’ commu-
nication, organisational and creative abilities, which in-
creases their competitiveness in the labour market. This
parallels with the findings of H. Hasanovna (2023), who
demonstrated that the competence-based approach to the
development of professional and pedagogical creativity
of future physical education teachers strengthened their
readiness for professional challenges. Similar trends were
observed by C. Zhang et al. (2024), clarifying that the aca-
demic and career expectations of medical master’s students
are interrelated with the formation of professional identity
and personal values. The obtained data indicate the impor-
tance of combining patriotic education with professional
training to increase the internal motivation of students.
This is supported by the conclusions drawn by S. Suhi et
al. (2021), K. Lin (2025), who noted that factors of social
affiliation and national identity directly influenced the
choice of career path and professional orientation of uni-
versity graduates.

Similar results were recorded in a study by B. Micha-
lik et al. (2024), where the presence of patriotic and val-
ue-oriented attitudes influenced the professional priori-
ties of young doctors. Patriotic education affects not only
professional identity but also the development of adaptive
skills in students, enabling them to successfully integrate
into the professional environment and society in general.
This is in line with the study by Y. Li et al. (2021), where
patriotic branding and values were shown to influence
individuals™ attitudes and behaviour, emphasising the im-
portance of patriotic attitudes in shaping socio-econom-
ic activity. In parallel, T. Zhuang & X. Kong (2023) not-
ed that the synthesis of neoliberal and Confucian values
with patriotism formed a holistic perception of students’
professional and personal roles, which coincided with the
results obtained. Certain differences were recorded in the
influence of patriotic education on professional identi-
ty in different socio-cultural environments. For example,
H. Egginton & Z. Thomas (2020) stressed that gender and
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social changes in Britain affected the perception of pro-
fessional identity, and patriotic attitudes may have had a
less pronounced effect compared to other countries. Such
observations helped to highlight the need to adapt patri-
otic programmes to a specific socio-cultural environment
and professional profile of students. Results outlined by
K. Dancs & M. Fiilop (2020) demonstrated that patriotic
education and professional identity directly influenced the
position of graduates in the labour market, contributing
to the active search for new opportunities and increasing
competitiveness. This confirms that the introduction of
patriotic values in professional training not only forms in-
ternal motivation and ethical attitudes but also positively
affects the professional adaptation of students in real work-
ing conditions. Thus, their conclusions are in agreement
with the results obtained, where participation in patriotic
initiatives contributed to the development of professional
competencies, readiness for independent decision-making,
and social mobility of future specialists. The generalisation
of these results reveals that the combination of patriotic
values with professional training contributed to the har-
monious development of students” identity and increased
their readiness for professional and social self-realisation
in a dynamic labour market.

CONCLUSIONS

Platforms and applications such as “Mriya’, “Can’t Wait to
Learn: Ukraine”, and “Ukraine without borders” provid-
ed interactive learning, development of critical thinking,
analytical skills, and digital competencies, in addition to
stimulating independent activity and teamwork. The inclu-
sion of national historical content and volunteer initiatives
allowed students to combine professional knowledge with
patriotic values, forming an awareness of social responsi-
bility and the impact of their future professional activities
on the development of the state. The experiment confirmed
that the integration of digital platforms into the educational
process effectively increased students’ motivation, activity,
and value-oriented self-awareness, creating a harmonious
link between education, upbringing, and social practice.
The activity of students in the experimental group in-
creased from 60% to 70%, which reflects the positive im-
pact of interactive modules, scientific-practical projects,
and cultural-educational events. On the professional iden-
tity scale, the level increased from 61.7% to 77.3%, and civic
consciousness — from 59.3% to 75.7%, which demonstrates
a deeper awareness of professional role and social responsi-
bility. Indicators of academic performance and project ac-
tivity also had a noticeable positive trend - up to 88% and

81%, respectively. In the control group, there was a slight
improvement, but it was less pronounced, suggesting a lim-
ited effectiveness of conventional training methods. Thus,
the use of innovative technologies, mobile platforms, inter-
active forms of work, and project activities has proved its
effectiveness in the formation of patriotic values, increasing
civic activity, and strengthening the professional identity of
future specialists.

Based on the results of the study, it was determined
that the use of the author’s model of educational work effec-
tively contributed to the formation of professional identity
and national-patriotic competence of students. The inte-
gration of thematic courses and modules with a patriotic
component allowed combining professional knowledge
with the formation of value orientations, civic position,
and awareness of social responsibility. Students actively
conducted scientific and practical projects and research
tasks that combined technical competencies with patriot-
ic and civic values, developed critical thinking, planning
skills, teamwork, and presentation of results. Cultural-ed-
ucational and volunteer activities stimulated the emotional
and value component of identity, expanded social activity
and practical application of knowledge. The use of digital
platforms and mobile applications, such as “Mriya’, “Can’t
Wait to Learn: Ukraine”, and “Ukraine without borders”,
provided interactivity of training, tracking progress, and
motivation for independent study of the material. System-
atic assessment of the effectiveness of the model allowed
for adjusting educational and upbringing activities, max-
imising the effectiveness of the professional and patriotic
awareness formation, which confirmed the practical value
of the developed model in the training of future specialists.
A limitation of the study was that the experiment was con-
ducted only on the basis of one higher education institu-
tion, which limits the overall generalisability of the results
obtained. The prospect of further research is to evaluate the
influence of gamification and virtual simulations on the de-
velopment of patriotic values, civic consciousness, and pro-
fessional identity of students in the context of integrating
education and upbringing.
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MaTpioTMyHe BUXOBaHHA K YMHHUK NpodecCiiHOoi iAeHTUYHOCTI MaiibyTHbOro daxiBus

Axortauis. MeToro JOCTipKeHHA 0y/I0 BU3HAUYeHHA e(eKTUBHOCTI 3aCTOCYBaHH:A iHHOBaLilIHMUX IIefarorivHyX Iigxopis
i BUXOBHMX 3aXOHiB y PO3BUTKY IpOdeciifHOI ileHTMYHOCTI Ta HalliOHaJIbHO-NATPIOTUYHUX IIIHHOCTEN Y CTYHeHTIB.
Mertoponoria JOCHi/PKeHHA BKII0Yana KOMIIIEKCHUI MifXijJ, AKMI HO€JHYBaB TEOPETUYHMII aHasIi3, MeJaroriyHui
eKCIIePUMEHT 1 po3poOKy aBTOPCbKOI Mopeni BMXOBHOI po6oTH. Y XOfi eKcIlepuMMeHTy OylI0 BCTAQHOBJIEHO, IO
BUKOPYCTaHHA IUPOBKX IUIaTGOPM Ta MOOUIPHUX HOJATKiB, Takux AK «Mpia», «Can't Wait to Learn: Ukraine» Ta
«YkpaiHa 6e3 MexX», 3a0e311e4nIo iHTepaKTUBHICTD HaBYaHHA, PO3BUTOK KPUTUYHOIO MVIC/ICHHS, aHATITUYHNUX YMiHb
i quppPOBMX KOMIIETEHTHOCTEN CTYHEHTIB, a TaKOX CTUMY/IIOBAJIO CaMOCTilIHy po0OOTy Ta KOMaHJHY B3a€EMOZIIO.
PesynbraTy BOCTiIKeHHA NOKa3any, o piBeHb cpOpPMOBaHOCTI IIATPIOTMYHOIO BUXOBAHHA K YMHHMKA IpodeciiiHoi
iIEHTMYHOCT] CTYHEHTIB eKCIIepMMEHTa/JIbHOI ITPyNM 3pic 3HAYHO aKTUBHIlIE, HDK Y KOHTPOMbHIiN rpymi. IIporarom
TPbOX MiCALIB aKTMBHICTb CTY[EHTIB eKcIepyMeHTaIbHOI Ipymy migsumpiacsa 3 60 % mo 70 %, piBeHb mpodeciinoi
imenTH4HOCTI 3pic i3 61,7 % 1o 77,3 %, a rpoMafiAHChKA CBifoMicThb — i3 59,3 % no 75,7 %. AkajiemiuHi pesynbraTu Ta
aKTMBHICTb y IPOEKTAX MTOKa3a/y MO3UTUBHY AMHAMIKY — BifnoBigHo 88 % Ta 81 %. Y KOHTPO/bHIl TpyNi MOKpaleHHA
Oy/10 He3HauHVM i MeHII BMPa)XeHUM, IO CBIIYNTD IIPO 0OMeXeHy eQeKTUBHICTb TPaAMIiIHUX METOJiB HaBYaHHA.
OTxe, iHTerpamnia iHHOBALIfHUX TeXHOJIOIii, MOOiIPHMX IIaTdopM, iHTepakTMBHUX (HOpM poOOTH Ta IPOEKTHOI
IiAZIBHOCTI MiATBEpAMIIA CBOIO pe3y/IbTaTUBHICTD Y (POpMYBaHHI MaTPIOTMYHNUX L[iHHOCTeI, IiABUIIEHHI I'POMaJIAHCBKO]
aKTMBHOCTI Ta 3MillHeHHI ITpodeciltHol ifeHTNYHOCTI MaliOyTHIX daxiBuiB. [IpakTiyHe 3HAYeHHA JOCIIPKEHHA NOJIATae
B TOMY, 1IJO JIOTO Pe3y/IbTaTV MOXKYTb Oy TV BUKOPUCTaHI BUK/IajadaMy, METOAMCTaM, KepiBHUKAaMI OCBITHIX IIporpam
Ta ajMiHicTpali€lo 3aKIafiB BUINOI OCBiTH IS BIPOBAa/PKeHHA e(eKTMBHUX CTpaTeriil MaTpioTMYHOrO BUXOBAHHA Ta
¢dbopmyBaHHA podeciitHOI ifeHTUYHOCTI CTY/eHTIB
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Abstract. In this article, a study was conducted on the use of tests in English
lessons. This research aimed to investigate modern ways in which tests were
used to assess knowledge of English in non specialist faculties, and to identify
productive methods for implementing the test tasks for students in higher
education institutions. The methodology of this research was based on a
theoretical analysis of scientific and methodological studies, systematisation
of the findings of earlier sources, and the practical application of interactive
methods of testing proposed by the British Council. It was established by the
empirical methods that creative tasks help students to monitor and improve
their skills. It was discovered by the observational methods that students
completed tasks online using the material of the tests. As a result of the use
of test tasks, the controlling, developmental, and corrective functions of tests
were identified. By the method of pedagogical analysis, it was determined
that accessibility, systematicity, simplicity, adequacy of assessment, and
differentiation are the main principles of control. Following practice,
accuracy, developed speaking skills, and language proficiency in English
were identified as common estimation criteria for assessing students’ foreign
language competence. By the method of diagnostic activity, there were
detected the aspects of knowledge control: the degree of mastery of English
topics, the acquisition of lexical and grammatical minimums, the ability to
apply knowledge, and the use of additional literature. and logical speaking.
The practical value of the research lies in the students’ ability to identify and
correct errors quickly, check results, and independently improve their skills;
in motivating future specialists to study English; and in providing useful
insights for foreign language lecturers to test students’ knowledge in non-
specialist faculties
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INTRODUCTION

An analysis of research in the field of test use in the Eng-
lish language has shown that tests are an important struc-
tural component of learning. Testing has become the main
method for assessing students’ knowledge. When con-
ducting an assessment, it is necessary to take into account
the specific characteristics of a foreign language as a dis-
cipline of general or professional orientation. As pointed
out by O. Prykhodko & I. Yakushenko (2020), control was
promoted to systematise knowledge of students. Different
types of control helped the lecturers to identify the depth
of topic comprehension and prevent potential language

mistakes of students. The peculiarities of test-based assess-
ment include the intensification of the educational process
and the determination of the level of students’ knowledge.
A review of educational research showed that, in the ex-
isting conditions of study, distance assessment of students’
knowledge is the most widely used approach. As O. Ilyi-
na (2022) argued, distance assessment of knowledge re-
quires a high level of learner organisation. However, online
testing often lacks reliability and objectivity because of stu-
dents’ academic dishonesty. Students may use ready-made
materials to improve their formal grades. The researcher
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believes that the lack of clear criteria for knowledge assess-
ment in distance learning reduced the effectiveness of full
control. O.A. Hrolenko & E.B. Bondarenko (2024) distin-
guish two approaches to assessing students’ knowledge.
The first approach includes the formal recording of stu-
dents’ participation in distance learning activities.

The second approach involved the assessment of a stu-
dent’s foreign language competence. The researchers con-
cluded that the proposed approaches were non-objective in
reflecting the development of knowledge, skills, and com-
petences of future specialists. The scholars suggested as-
sessing the knowledge of students with the help of adaptive
testing. The role of this type of assessment was to modify
standard test tasks. It was necessary to take into account
test complexity and the competence level of future special-
ists. The educators indicated that adaptive testing required
clearly defined criteria for assessing students’ knowledge
and time constraints on testing. O. Bilyakovska (2022) de-
fined a test as a system of tasks that can be used at different
stages of learning. The scholar regarded testing as a peda-
gogical technology. It was considered an effective method
for assessing the quality of knowledge of future specialists.
Tests were distinguished from other forms of assessment
by detailed content planning. They are standardised, stat-
ic, and characterised by special grading procedures and
accuracy of measurement. The effectiveness of test control
depended on the conditions of its organisation and com-
pliance with methodological requirements. Scholars iden-
tified several advantages of distance testing of students’
knowledge, including task standardisation, the use of com-
puter technologies for rapid verification of large volumes of
responses, the ability to diagnose the quality of knowledge,
application of various forms of assessment, quick evalua-
tion, and feedback through commentary on assessment
results. Educators have also identified the disadvantages of
test-based assessment, such as the possibility of guessing
answers, the inability to account for individual character-
istics of students, the limited scope for creative responses,
difficulties in developing multiple test variants, and the lack
of assessment of speaking skills.

O. Gulich (2022) proposed methods to mitigate the
disadvantages of distance assessment, including the use of
diverse teaching formats, the introduction of innovative
methods, and the modernisation of approaches to foreign
language learning. In conditions of distance learning, test-
based assessment is primarily used to evaluate students’
grammatical skills. L. Lazarenko (2021) emphasised that
the testing process enables the identification of topics that
are poorly understood or misunderstood by students. The
scholar also highlighted the need for both written and oral
assessment of students’ grammatical competence. Depend-
ing on the objectives of the test, the lecturer conducted an
assessment of knowledge individually or in groups. The
pedagogical principles of conducting online testing were
also substantiated. The scholar also provided sample test
tasks for assessing students” knowledge. E.V. Stryha (2024)
released the requirements for grammatical knowledge
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and skills of students. It was also emphasised that testing
should be conducted in accordance with didactic princi-
ples. The scholar offered examples of test tasks of different
types and levels for assessing the grammatical knowledge
of future specialists.

The analysis of the research has revealed several issues
associated with the use of tests. The first issue is the am-
biguity in interpreting the principles of assessing students’
knowledge. The second concerns the variety of criteria used
to evaluate students’ skills through testing. A further con-
tentious issue is the effectiveness of using test tasks. It paid
little attention to the assessment of the lexical knowledge
of students and to the evaluation of creative approaches to
task completion. In connection with the identified prob-
lems, this research aimed to analyse the existing methods
of controlling students” assessing with the help of tests, to
identify effective ways of using tests in nonspecialist fac-
ulties, to determine the principles of knowledge assess-
ment, to establish criteria for evaluating students’ foreign
language skills, and to identify key aspects of knowledge
assessment with the help of the tests.

MATERIALS AND METHODS

The following methods were used in the research: theo-
retical analysis, systematisation, empirical analysis, survey
methods, observation, diagnostic procedures, and analysis
of practical activities. This combination of methods pro-
vided a comprehensive justification for the research prob-
lem and confirmed the validity of the obtained results. The
empirical part of the research was conducted on the basis
of higher education institutions in Ukraine. The study in-
volved students enrolled in compulsory English language
courses in non-linguistic specialities. The research was
carried out at two higher education institutions, which
ensured the diversity of the sample and increased the re-
liability of the results. Participants were recruited through
institutional communication channels. Students were in-
formed about the study by their English language teachers
during online classes, as well as through official group chats
in Viber and Telegram. Participation in the research was
voluntary. Prior to the study, students were provided with
information about the research objectives, procedures, and
use of results. Only those who gave informed consent were
included in the sample. The empirical study was conducted
over one academic semester, from September 2024 to Jan-
uary 2025, which allowed observation of the dynamics of
students’ learning outcomes and attitudes towards testing
under distance learning conditions.

The survey was conducted among groups of students
studying English as a general discipline. It included the
following questions: Which forms of assessment were
most appropriate in conditions of distance learning?
Which types of tests were considered optimal for the as-
sessment of knowledge? What knowledge and skills can
be assessed through testing? Which tasks were most en-
gaging during lessons? Which tasks were most engaging
for homework and self-study? Responses were provided
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in free form. Data were collected via Viber and Telegram
as interactive platforms, and Zoom as a communication
platform. The mode of interaction included both synchro-
nous and asynchronous formats. Students’ individual at-
titudes towards testing as a form of assessment were also
taken into account. Pedagogical observation was carried
out over one semester in the selected groups. Group A
was designated as the experimental, consisting of 46 stu-
dents from the following specialities: 051 - Economics,
121 - Software Engineering, 014.09 - Computer Science,
022 - Design, 225 — Medical and Psychological Rehabili-
tation, 017 — Physical Culture and Sport. Group B served
as the control group, consisting of 42 students from the
following specialities: 053 - Psychology, 061 - Journalism,
081 - Law. The total number of participants was 88. The
experimental group was taught using the author’s meth-
odology, which incorporated systematically designed
test-based activities integrated into the learning process.
The control group was taught using traditional methods,
relying on standard forms of assessment without extend-
ed use of testing.

At the final stage of the study, a follow-up test and
a repeated survey of the students were conducted. These
methods of assessment enabled comparison of learning
outcomes between the two groups. The assessment tools
included language tests, achievement tests, and creative
tasks (dialogues and short narratives). Students were giv-
en clear instructions for completing the tasks. Written
responses were expected to contain approximately 10-15
sentences, while dialogues were required to include 6-8
lines per participant. These standardised instructions en-
sured the comparability of results and served as a basis for
evaluating student performance. Methods of data collec-
tion and analysis included the processing of survey data,
pedagogical observation, thematic analysis, and compara-
tive statistical analysis. The testing was conducted in con-
ditions of distance learning, in an online format. During
regular learning activities, no strict time limits were im-
posed, and students were allowed to use additional sourc-
es. However, during control tests, students completed
tasks within a fixed time frame and were not allowed to
use external resources, which ensured the objectivity of
the knowledge assessment.

During the experiment, students’ rights were respect-
ed. Participation was voluntary, and students’ confiden-
tiality was maintained upon request. During work with
students, ethical standards were observed according to Ar-
ticle 42 of the Law of Ukraine No. 2145-VIII (2017), as well
as internationally recognised ethical principles, including
those of the World Medical Association (2013). These
documents emphasise voluntary participation, informed
consent, confidentiality, and the protection of participants
from potential harm.

In the process of the experimental study, students’ lan-
guage skills were monitored. Assessment of lexical skills
on the topic “House. Flat” was conducted using the test
Bedrooms (n.d.). The controlling function of the test was

demonstrated through the following tasks: labelling pic-
tures, arranging words in alphabetical order, writing words
from dictation, selecting one correct answer from three
options, identifying correct or incorrect statements, group-
ing words by topic, and choosing the correct plural noun’s
form. The aim of the exercises was to support students in
mastering the topic. The criterion of accuracy helped to
monitor students’ level of knowledge.

Test example 1 (Bedrooms, n.d.): Vocabulary A1-A2:
Bedrooms - Grouping.

Task: Put the words in the groups.

Words: sheet, pillow, duvet, wardrobe, chest of draw-
ers, bedside table, blanket.

Groups: 1. Things that go on a bed. 2. Furniture.

Lexical skills assessment on the topic “Travelling” was
carried out with the test Air travel (n.d.). The developing
function of the test was aimed at improving speaking skills.
The attention of students was focused on specialised vocab-
ulary related to air travel. The criterion of productivity was
applied in solving a situational task, where students needed
to choose appropriate terms. The creativity criterion was
reflected in identifying novel solutions to the proposed sit-
uation, requiring respondents to add original information
to their answers.

On the topic “Travelling”, reading skills were also as-
sessed. The aim of the assessment was to improve these
skills. The interpretation criterion was applied in evaluat-
ing students’ reading comprehension. Students complet-
ed the test, A travel guide (n.d.). Respondents performed
various tasks, such as selecting the correct answer from
multiple options, arranging sentences in chronological
order, matching geographical names with their defini-
tions, combining sentence beginnings and endings, and
completing sentences. Pre-reading activities were often
challenging for students. On some platforms, these ex-
ercises were referred to as “Preparation” Students were
advised to read the text and translate it into their native
language. Subsequently, unfamiliar words were identified
and recorded in notebooks with their translation. If the
words were difficult to pronounce, students wrote pho-
netic transcriptions too. After completing preparatory
activities, students proceeded to pre-reading exercises.
Students’ attention was paid to the final tasks in the tests,
referred to as “Discussion”. By discussing the plot of the
text and expressing their opinion, students were trained
to read texts carefully. Future specialists also developed
speaking literacy. Students were allowed to use words
and phrases from the text in their answers and to incor-
porate information from other sources. They were also
encouraged to add original content to their responses, in
which case they could receive a higher mark. Thus, the
controlling function of the complete test also served the
purpose of improving language skills and competences.

Test example 2 (A travel guide, n.d.). Reading B1: A
travel guide - 2.

Task: Are the sentences true or false? Indicate your an-
swers in Table 1 using a plus sign.
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Table 1. Analysis of the results of respondents’ psychological

Statements True False

1. One night is enough time to see Bangkok.

2. Khao San Road is an authentic Thai area of the city.

3. Phra Kanong is further away from the main tourist sites than Khao San Road is.
4. The river boat taxis often get stuck in traffic too.

5. Taking the Skytrain is a faster way to see the city than going by taxi.

6. You need to choose where to eat carefully, as not everywhere is good.

Source: compiled by the author based on A travel guide (n.d.)

Grammar skills assessment on the topic “Present Sim-
ple” was conducted using the test Present Simple (n.d.).
The purpose of this assessment was to systematise and
consolidate the learned material, correct errors, and de-
velop students’ self-monitoring skills. The accuracy crite-
rion was used to monitor students’ ability to apply gram-
matical rules. The criterion of automatisation has shown
the extent to which grammatical skills were internalised.
The reflexivity criterion referred to students’ ability to
explain rules independently. For assessing grammatical
skills, the lecturer selected topics included in the curric-
ulum. Students commented on the peculiarities of the
verbs’ usage and could revise the rules presented on the
same platform. Grammatical tests supported the consoli-
dation of learned material.

Test example 3 (Present Simple, n.d.): Grammar Al-
A2: Present Simple - 2.

Task: Complete the sentences with the Present Simple
form of the verb in brackets.

1. What time ____he __ work? (START)

2. We ___ to the same place on holiday every year.
(GO)

3. My sister ___ chocolate. (NOT LIKE)

4. they__ alotofsport? (DO)

5.1___ meals very often. (NOT COOK)

6. Why ___ cats ___ all the time? (SLEEP)

7.He ___ to different countries for work. (FLY)

8. you___ this question? (UNDERSTAND)

Assessment of grammatical skills on the topic “Modal
verbs” was carried out with the test Modals: permission and
obligation (n.d.). Students learned to recognise different
modal verbs. The developmental function aimed to improve
the use of modal verbs in speech. During assessment, the
criteria of accuracy, meaning, and range were used. Students
learned to use modal verbs in correct forms and to construct
negative and interrogative sentences accurately (accuracy).
Future specialists tried to differentiate various meanings
of modal verbs (meaning) and expanded their ability to
use basic forms and equivalents of modal verbs (range).

Writing skills assessment was carried out using the test,
An online discussion forum (n.d.). The purpose of this as-
sessment was to enhance communicative competence. The
criterion of interaction was applied to evaluate students’
ability to communicate in an online environment, while
the criterion of range was used to assess lexical and gram-
matical proficiency. Students were provided with special
materials for discussion, which supported effective com-
munication in online chats and forums. The assessment of
acquired knowledge was carried out in test form.

Test example 4. Listening B2: A design presenta-
tion - 2.

Task: Match the useful phrases with the tips (Table 2).

Table 2. Matching phrases with the appropriate tips

Phrases Tips

. Td now like to tell you about...

. As you know...

Do you have any questions?

. I'd like to talk you through the following (three) points.
. Firstly, ... / Next, ...

In summary;,...

. Asyou can see ...,/ You'll notice that...

. Finally, 'm going to talk you about...

a) Refer to the audience’s knowledge
b) Refer to what images you are showing

Tell them the structure of your presentation

)
d) Use signal words to help them follow you
e)

Tell them when youre moving on

f) Show them when you’re near the end
g) Tell them the main points one last time
h) Open up the discussion

Source: compiled by the author based on A design presentation (n.d.)

These tasks were aimed at independent work, as future
specialists demonstrate different modes of perception and
levels of information processing. The criteria of accuracy,
depth of interpretation, and summation were applied. Stu-
dents demonstrated the ability to recall details and facts
(accuracy), to distinguish between factual information and
the author’s perspective (depth of interpretation). It was
checked the capacity to summarise audio or video content

concisely (summarisation). If students were characterised
with a similar level of skills, the lecturer could provide tar-
geted materials. Tasks were selected in accordance with the
group’s proficiency level and were typically used for the
final assessment. All exercises presented on the platform
must be completed in the specified order. While watch-
ing videos, students may enable subtitles. If a video does
not include subtitles, students may watch the video while
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simultaneously reading the accompanying text. Students
are advised to focus on the questions for discussion.

The tests revealed lexical, grammatical, and syntactic
errors in online communication. Mistakes were often made
dueto students’ haste and inattention. For the purpose of cor-
rection, methods of self-assessment and peer assessment of
written work were used. Students’ errors could be corrected
independently through careful analysis of their work. Re-
spondents’ assessment of speaking (Talking about personal
interests, n.d.) and listening (A design presentation, n.d.)
skills was carried out according to students’ choice, taking
into account their level of foreign language proficiency.

In practice, students completed various types of tests.
As demonstrated by the examples, the tasks were designed
to improve lexical and grammatical skills, with particular
emphasis on developing reading and listening skills. The
classification of tests into controlling, developmental, and
corrective functions was based on a complex approach to
testing as a tool for learning and assessment. The theoret-
ical rationale for this classification lies in stimulating stu-
dents’ learning activity, providing feedback, and facilitating
error correction during distance learning.

RESULTS AND DISCUSSION

The survey data indicated that students considered testing
to be the most appropriate form of assessment in condi-
tions of distance learning. Most respondents believed
that recognition tests were optimal. Tests of this type are
based on selecting one correct answer from three or four
alternatives. Students tended to perceive tasks requiring
open-ended responses as complete and comprehensive,
but approached them with reluctance due to fear of making
mistakes. Future specialists believed that tests can be used to
assess knowledge within a particular subject area. In class,
students preferred exercises aimed at improving gram-
matical skills. The guiding framework was the proposed

model. The learning mechanism involved repeating sen-
tence structures and the automatic application of grammat-
ical rules. The exercises performed a corrective function.
Respondents also liked searching for additional literature to
complete their answers. The resources used were the inter-
net-based materials. The learning mechanism included the
development of analytical skills in working with sources.
These exercises fulfilled a developmental function. Creative
tasks were also of interest to students. They particularly en-
gaged in writing short stories. Respondents were provided
with lexical and grammatical models as support. The writ-
ing process involved selfassessment of grammar and subse-
quent sharing of texts. The mechanism of feedback within
the group demonstrated the communicative effectiveness
of the stories, indicating that the developmental function
of this activity was effective.

Creative tasks, such as preparing dialogues of the stu-
dents’ choice for homework and independent study, were
also of interest. The choice was a preference for one gener-
al topic for everyday communication, along with three to
four more specific subtopics. Students had dialogue exam-
ples, thematic vocabulary, and key phrases as support. The
learning process included defining communicative roles
and objectives, exchanging opinions, and presenting dia-
logues in pairs. These exercises also served a developmental
function. The survey data allowed the lecturer to implement
interactive tests in the experimental group. These tests were
intended for knowledge monitoring and self-assessment.
The materials used included tests proposed by the British
Council for learning English. The test execution process
involved selecting the correct answer, entering responses,
recording results, and calculating total scores. Interactive
tests performed a controlling function. A comparison of
students’ learning outcomes is presented in Table 3, includ-
ing both percentages and the number of respondents in the
experimental and control groups.

Table 3. Comparative overview of students’ level of knowledge before the experiment

Level Experimental group A, % (46 students) Control group B, % (42 students)
excellent 19.56% (9) 9.52% (4)
good 34.78% (16) 38.10% (16)
satisfactory 36.96% (17) 42.86% (18)
unsatisfactory 8.7% (4) 9.52% (4)

Source: compiled by the author

The comprehensive tests revealed errors in the stu-
dents” written responses in the control group. Three types
of errors were identified: orthographic, grammatical, and
lexical. The orthographic errors included omissions of let-
ters and substitutions influenced by native-language pho-
netics. Examples of omissions (highlighted letters) include:
1) silent “¢” - lake, fine, stare, tire; and diphthongs - clean,
head, break. Examples of substitution include: 1) charac-
ter — in answers were written “k” or “h”; 2) use of termi-
nology: stomach, ache, psychiatrist — in answers were “c”
or “K’, physician - “t”. During corrective practice, students

were referred to a dictionary with phonetic transcription.

They also completed training tests focusing on the differ-
ences between pronunciation and spelling of similar words.
In the written responses of the experimental group, no or-
thographic errors were identified.

Students in the control group also demonstrated
weaker grammatical knowledge. Students of the exper-
imental group made grammatical errors less frequently.
The main types of grammatical errors included: 1) incor-
rect use of plural form (table - tables), 2) incorrect spell-
ing of nouns - irregular plurals (man - men), 3) incor-
rect use of the third person singular (I look - he looks),
4) inappropriate use of articles before proper nouns (the
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Times), and in the formation of superlative forms of ad-
jectives and adverbs (the biggest, the best). In the process
of correction, students constructed sentences using words
that contained errors. The group collectively reviewed
rules of forming plurals of nouns, usage of the third per-
son singular, and the formation of comparative and super-
lative forms of adjectives and adverbs. After that, students
completed online grammar tests with the function of
self-assessment. All errors were analysed during lessons.
Statistical analysis of mistakes in written answers had
shown that 12 students in the control group made similar
orthographic and grammatical errors, accounting for ap-
proximately 30% of participants.

Lexical errors were identified in both groups. The first
type involved incorrect use of synonyms (to propose — to
offer — to suggest). The second type concerned incorrect
use of polysemous words (round: round the door, round
face; second: three seconds, second class). The third type
involved conversion (good — goods; a book - to book;
blue - to blue). The fourth type included confusion be-
tween related words (new — newly — news — newspaper).
With the aim of correction, students used vocabulary in
different contexts. To strengthen vocabulary skills, students
produced short oral narratives and dialogues in pairs based
on the proposed topics, using the vocabulary provided in
the test. In addition, respondents completed interactive
tests with the ability to self-assess. Comparative and statis-
tical analysis of responses in both groups showed that dif-
ferent formats of tests were more engaging for students in
the experimental group. Respondents showed a preference
for comprehensive tests. Twenty-one students (approxi-
mately 45%) demonstrated the ability to analyse errors and
explain complex English rules to their peers.

In their responses, students often attempted to use
machine translation tools. In conditions of distance learn-
ing, it was difficult to determine whether responses were
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original or copied. Therefore, students were required to in-
dicate the sources they had used when searching for addi-
tional information. Alternatively, responses could be based
on materials provided by the lecturer, in which case stu-
dents produced answers more independently.

Assessment of speaking and listening skills was con-
ducted in the form of a narrative task. Students were re-
quired to use vocabulary from the video or audio materials
in their responses. Both activities involved active viewing
and listening, with writing remarks, attention to complex
details, and completion of targeted exercises to ensure full
understanding. For English language learning, the British
Council recommends audio and video plots as support-
ing resources. The learning mechanism involves focused
attention and integration of information. Video and audio
materials served as a developmental function. Future spe-
cialists used grammatical structures drawn from the stud-
ied materials as additional support. Students also prepare
dialogues in pairs if they wish, provided that the phrases
correspond to the topic of the lesson. They were counted
and assessed only when these conditions were met. Oral
and written responses were assessed by the following cri-
teria: accuracy of sentences, responses’ completeness, rele-
vance, and logical coherence.

The test’s developmental function was to improve
reading and speaking skills, as well as the ability to analyse
and understand authentic texts. The test helped to identify
common errors when working with texts. Not all students
checked the dictionary when encountering new vocabu-
lary, which led to spelling errors in their usage. The correc-
tive function errors in their usage of new words, practising
pronunciation of unfamiliar vocabulary. It also helped to
get rid of grammatical errors in constructing negative and
interrogative sentences. A comparison of students’ achieve-
ments after the experiment is presented in Table 4. It was
shown both as percentages and absolute numbers.

Table 4. Comparative overview of students’ level of knowledge after the experiment

Level Experimental group A, % (46 students) Control group B, % (42 students)
excellent 30.43% (14) 9.52% (4)
good 43.48% (20) 52.38% (22)
satisfactory 26.09% (12) 38.10% (16)
unsatisfactory 0% (0) 0% (0)

Source: compiled by the author

In the process of the practical use of test-based assess-
ment, it was found that tests remain a widely used form of
knowledge assessment. It is considered that the test-based
assessment is an effective method for improving students’
knowledge. In the opinion of Y. Kolesnichenko (2026),
tests helped to develop the cognitive interest of students.
Y. Fabrychna (2021) also confirmed the effectiveness of
tests in teaching; however, the scholar identified a signif-
icant limitation, namely that assessment is predominant-
ly conducted in written form. Among the advantages of
testing, the researcher highlighted diversity, the possibility
for self-assessment, and peer assessment. Different types

of tests used by T.V. Savarin & M.Ya. Kichula (2023) at all
stages of the educational process. According to these au-
thors, the main advantages of testing include efficiency,
availability of feedback, and stimulation of learning ac-
tivity. The alternation of oral and written assessments en-
hances the learning process. Students were assessed indi-
vidually, in pairs, or in groups, depending on the language
skills being evaluated. S. Tsymbal & N. Yaremenko (2021)
confirmed that the effectiveness of assessment increas-
es through the forms’ alternation. Pedagogues noted that
oral assessment gave the opportunity to estimate the cor-
rectness and completeness of the answer, as well as the

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 12, No. 1



Pedagogy

identification of pronunciation errors. Students were al-
lowed to correct mistakes independently. An important
advantage of oral assessment is the provision of immediate
feedback between student and teacher.

Lexical skills assessment helped to identify topics that
were more engaging for communication. The results of the
assessment showed which words caused spelling mistakes
and what challenges students had when learning new vo-
cabulary. According to I.Yu. Kulikova (2021), video mate-
rials allow students to observe authentic everyday situa-
tions. For the purpose of better memorisation, the lecturer
proposed to students thematic vocabulary and lists of key
phrases for communication. O. Ryzhchenko (2023) fo-
cused on the integrated usage of tasks for understanding
and practising professional terminology. The scholar con-
sidered tests as training exercises with different functions
and provided examples of test task implementation. In the
process of assessment, the lecturer checked grammatical
skills, lexical skills, and abilities of professional reading.
Reading skills were analysed less extensively than other
skills, although the use of authentic texts was considered
essential for assessment. V. Denysenko (2023) also argued
that authentic texts should be applied in comprehensive
testing. Such texts are useful for activating and assess-
ing grammatical and lexical skills. From the pedagogue’s
view, it was a productive way to combine oral and writ-
ten assessment in the process of developing reading skills.
A. Kotkovets (2021) recommended the use of non-com-
municative and conditionally communicative tests for
assessing reading and listening skills. According to the
author’s study, applying different types of tests increased
the objectivity of assessing students’ skills. In the process
of the practical application of test tasks, three main func-
tions of tests were identified: controlling, developmental,
and corrective. T. Valiiova (2022) concentrated on core
subject-specific terminology and characterised education-
al and diagnostic functions. S. Nykyporets et al. (2022)
indicated the main functions of tests as developmental,
educational, controlling, and diagnostic. The principles
of students’ knowledge assessment were also defined. The
main principles were accessibility, systematicity, simplic-
ity, adequacy of assessment, and differentiation. Scholars
argue that these criteria are most effectively applied across
different types of assessment. In this study, general assess-
ment criteria are also established. Important criteria of
estimation were such as lexical and grammatical accura-
cy, the development of oral and written communication
skills, and the appropriate use of language resources in
English communication. Y. Fabrychna (2024) confirmed
the importance of these criteria and provided examples
of test tasks and creative assignments aligned with them.
The scholar used tests as training tools, which contributed
to the development of students’ ability to translate pro-
fessional texts, while also facilitating the assessment of
vocabulary skills. Based on these criteria, Y. Kolesnichen-
ko (2026) applied different types of tests and emphasised
the need to select tests according to the level of students’

foreign language competence. The scholar also proposed
assessing the development of communicative competen-
cies. The scientist considered that language skills and abil-
ities were a necessary component of the allocated compe-
tencies. Test-based assessment of knowledge includes five
key aspects. The first is the degree of adoption of the topics
of the discipline “Foreign language”. The second is the de-
gree of acquisition of lexical and grammatical minimums.
The third aspect concerns the ability to apply knowledge
when completing various types of test tasks. The fourth
reflects the usage of additional sources when perform-
ing creative tasks. The fifth involves logical and coherent
speaking when presenting the creative tasks. Y. Kholma-
kova et al. (2021) described in detail the methodology of
lessons with students according to these aspects. The au-
thors considered the productivity of aspects in conditions
of distance learning. According to the authors, online re-
sources are flexible and interactive, enabling timely mon-
itoring of students’ understanding of learning materials.
L. Lysenko (2025) confirmed that the main distinctive pe-
culiarity of online tests is interactivity, the ability to check
answers rapidly, and correct errors efficiently. N.V. Kuz-
menko (2026) added that their standardised nature, on-
line tests have interactive peculiarities and can be used to
develop students’ communicative skills.

As a result of the discussion, it was observed that
tests are a widely used and effective method for assessing
students’ knowledge. It was determined that, under dis-
tance learning conditions, the most effective use of tests
involves the application of different types of exercises,
their integrated use, and the adaptation of tasks to dif-
ferent student proficiency levels. Tests helped future spe-
cialists improve their knowledge, supported learning, and
facilitated the correction of language errors. Through test
tasks, students were able to select more engaging topics
for study. Future specialists showed interest in searching
for additional information while preparing homework
and independent assignments. Competence in profes-
sional terminology was also enhanced. It was considered
that watching videos with further testing is an interactive
method not only for assessing comprehension of students
but also for developing cognitive competence and com-
municative skills. Online tests were used for both the de-
velopment and assessment of various language skills. The
effectiveness of developing these skills depends on the
principles of knowledge assessment. Tasks had develop-
mental, controlling, and corrective functions. The objec-
tive assessment of students’ knowledge depends on clearly
defined criteria and assessment aspects. The advantages of
tests were quick feedback and interactivity, while the dis-
advantages include limitations in assessing reading and
listening skills, a lack of oral assessment, and the difficulty
of verifying the authenticity of students’ responses. These
limitations can be addressed by combining written and
oral assessments, varying types of student activity in the
lessons and during independent study, and providing op-
portunities for self-assessment and peer assessment.
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CONCLUSIONS
It was confirmed in the research that test-based assessment
is an effective method for monitoring students’ knowledge
of English. In practical application, lexical and grammati-
cal skills were assessed, as well as listening, reading, speak-
ing, and writing skills. Thus, the use of complex interactive
tests in English language learning indicated a significant
improvement in students” knowledge. Depending on the
function of the test — controlling, developmental, or cor-
rective — gaps in students’ knowledge were identified.
Students developed skills in self-assessment and peer as-
sessment. Knowledge assessment was based on such prin-
ciples as systematicity, simplicity, accessibility, adequacy of
assessment, and differentiation. The assessment of knowl-
edge, skills, and competences of students in the control
group showed that respondents tended to complete stand-
ard tasks. Many students were unable to analyse their own
errors. Approximately 30% (12 students) of students in the
control group made the same orthographic and grammat-
ical errors. These respondents preferred written reproduc-
tive exercises and tasks based on fixed models. Students
in the control group used a limited vocabulary when at-
tempting creative tasks. Future specialists were not con-
sistently motivated to complete tasks successfully. Students
in the experimental group demonstrated greater interest

Knowledge test control of English for students...

in completing diverse types of tests, particularly compre-
hensive tests. About 45% (21 students) in the experimen-
tal group were able to analyse errors and explain complex
rules to their peers. Respondents successfully completed
both oral and written tasks. When performing creative
tasks, students actively used online resources. The results
of their work were presented in the form of stories and
dialogues. Motivation to learn English was high. An anal-
ysis of Ukrainian studies showed that tests are widely used
for assessing lexical and grammatical skills. Researchers
also use video materials and various types of exercises to
develop the students” professional foreign language com-
petence. However, relatively little attention has been paid
to the assessment of speaking and listening skills. In this
regard, further research should focus on the peculiarities
of assessing these skills.
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TecTOBMIA KOHTPOJIb 3HaHb i3 aHMIMCbKOT MOBM CTYAEHTIB HEMOBHUX (PaKynbTeTiB

AHotauis. Y cTaTTi posIIAHYTO 3acOo0M BUKOPUCTAHHS TECTiB Ha 3aHATTAX i3 aHIIiICbKOI MOBU. MeToto po6otu 6yo
TOCTIANTY Cy4acHi GOpMIM TECTOBOTO KOHTPOJIIO 3HAaHb MallOyTHIX CIlellia/IicTiB y 3aK/IafjaX BUIIOI OCBiTI, BUABUTY Ji€Bi
3aco6y BIIPOBA/KEHHA TeCTiB Y HaBYa/JIbHMII IIPOLleC Ha HEMHIBICTMYHMX (aKy/IbTeTaX BUIIMX HaBYaJIbHUX 3aK/IafiiB.
Metopororia faHOrO [OCHMKeHHA 0a3yBajacs Ha TEOPETMYHOMY aHali3i HAyKOBUX i METOEMYHUX JOCIIIPKEHD,
CUCTeMAaTM3alii pe3y/nbTaTiB IIONEPENHIX PO3BIJOK Ta Ha IPAKTUYHOMY BUKOPUCTAHHI IHTEPAKTUBHUX METOJiIB
TeCTYBaHH:A, PeKOMeHJ0BaHNX bpurancbkoro Pamoro s BIOCKOHa/JE€HHA 3HAHb i3 aHITINCbKOI MOBM. EMmipnyHum
METOJIOM BCTaHOBJIEHO, 0 TBOPYi 3aBJAHHSA OIIOMATa/y KOHTPO/IIOBATY Ta TOKPALlyBaTy HABMYKI CTY[EHTIB Y IXHbOMY
iHIIOMOBHOMY TOBOpiHHi. MeTonOM CIIOCTepe)KeHHA BUABIEHO, IJO CTYNEHTM BUKOHYBAIyM IPOIOHOBaHi 3aBJaHHA
Ta BUBYA/M IpaBU/IA CIIJIKyBaHHA OH/AMH 3a MarepialaMu TecTiB. B pe3ynbTaTi BUKOPUCTaHHS TECTOBMX 3aBJlaHb
BiI3HaYeHO 3ara/ibHi PYHKIIII TecTiB: KOHTPOJIIOIOYY, PO3BUBA/IbHY Ta KOPUTYBaIbHY. MeTOIOM IIefjarorivHoro aHamisy
BM3HAYEHO IOCTYIHICTb, CUCTEMHICTb, NOCWIbHICTD, aJileKBAaTHICTh OLiHIOBaHHA, AUQEPEeHIiIOBaHICTb AK TOJOBHI
NMPUHUUIN Y KOHTPONi 3HaHb CTYHEHTiB. B pesynbrari MpaKTW4YHOI [iANBHOCTI aBTOpa JOCTI/PKEHHA BMOKPEMJIEHO
OCHOBHI KpuTepii OIiHIOBaHHS IHINIOMOBHVIX HABMYOK CTY[EHTIB: IEKCMYHA i 'paMaTWYHa IPAMOTHICTb, cHOPMOBAHICTD
HaBJYOK YCHOTO Ta IIMICEMHOT'0 MOBJICHH:, BUKOPJCTaHHA MOBHIX 3ac00iB y CIIi/IKyBaHHi aHIVIiICbKOIO MOBOIO. MeTomoM
JiarHOCTMYHOIL Jif/IbHOCTI BUABIEHO HACTYIIHI aCIEKTM KOHTPOJIIO 3HAaHb 32 JOIIOMOTOK TECTiB: CTYIiHb 3aCBOEHHS
CTy[l€eHTaMM PO3MOBHUX T€M AMCUUIITIHK «[HO3eMHa MOBa», CTYIiHb BONOLIHHA JI€KCUKO-TPaMaTUYHMM MiHIMyMOM,
BMiHHA 3aCTOCOBYBaTM 3aCBO€HI 3HAHHSA IIPY OINPALIOBAHHI TECTOBUX 3aBJIaHb Pi3HUX TUIIIB, BMIHHA KOPUCTYBATHUCS
JOJATKOBOIO JIITEPATypOIO [JIsl BUKOHAHHSA TBOPYMX 3aBJaHb, JIOriYHICTh BUCIOBIOBAHHA IIPU Npe3eHTalil TBOPYOTo
3aBgaHHA. [IpakTyHa LiHHICTD JOCIIPKeHHA II0JIATa/a Y MOXIIVMBOCTI CTYeHTiB 6a4nTy B/IacHi Ipo6/ieMu y BUBYEHH]
aHIIICHKOI MOBY, CAMOCTIITHO IIepeBipATU pe3y/IbTaTH, IIBUIKO KOPEKTYBaTy IOMIIKY, @ TAKOXK Y MOTMBALil MaliOy THIX
crienialicTiB MOKPAIIMTY BIACHI MOBHI HaBMYKV; pe3y/IbTaTH ROCTIKEHHSI MOXYTb OYTY KOPMCHMMU BUKIafadyaM
iHO3eMHOI MOBU ISl IepeBipKi 3HAHD CTY[CHTIB Ha HeMOBHUX (haKy/IbTeTax
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online course on the discipline “Life Safety” was developed, which contains
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INTRODUCTION

Ukrainian Maritime Education and Training (MET) is go-
ing through hard times due to the state of martial law in the
country. The use of e-learning became more needed than
ever. Almost every higher education institution has its own
Learning Management System (LMS) which is an essential
instrument to organise e-learning. One of the most widely
used LMS is MOODLE. It is freely available for use and can
be customised to suit specific needs without licensing costs.
This makes it a cost-effective solution for organisations
with budget constraints (Dewan & Godina, 2024). The
MOODLE is also chosen because it’s very flexible and pro-
vides a framework which can be adapted to different learn-
ing styles, content types, and organisational structures. The
platform’s design is geared towards simplicity and supports
various content types (e.g. text, multimedia, quizzes, fo-
rums, and assignments) (Yurzhenko et al., 2022).

Despite MOODLE’s advantages e-learning can be-
come boring to students due to the limited set of tools and
instruments on LMS. The challenges in motivation and
engagement influence cadets’ overall e-learning experi-
ence. To enhance it and find the solution it was decided to
use gamification approach. Gamification approach is an
innovative trend of education in 2026. It uses mechanics
of computer games and can be used while e-learning. To
adapt it to maritime education and training LMS MOO-
DLE was used as a source of all materials to study. Gami-
fication is considered to be an easy tool to use and engage
cadets to study more. There are some gamification tools
which involve cadets to challenge with each other (e.g.
Leaderboards) (Kotsifakos et al., 2022).

The researchers A.H. Leén & M. Pena (2021) used
gamification tools in the learning of shipbuilding in the
undergraduate marine engineering education in the Uni-
versitat Politécnica de Catalunya, BarcelonaTech. Ka-
hoot!, Mentimeter, and Socrative gamification web tools
were used in the research. The best results were shown
by Socrative web tool. The authors were using external
tools only and didn't provide any information on the
use of gamification elements LMS MOODLE proposes.
K. Kraft (2025) and K. Mizrak (2025) investigated the ef-
fectiveness of safety training through gamification, focus-
ing on the analysis of game attributes and the design of
training prototypes. As part of their work, a series of ap-
plications was developed to improve safety training. The
results of pilot testing showed a high level of user engage-
ment and satisfaction with the training process.

The following researchers had analysed the use
of gamification in maritime education and training:
T.T. Tarkistanli (2023) analysed the use of gamification in
maritime education and proved that a digital gamification
model increased the effectiveness of transforming cadets’
digital readiness into a powerful factor of learning mo-
tivation. The researcher emphasised that the integration
of game mechanisms (scores, levels, competitions) into
the educational process did not deprive interest, but also
contributed to the formation of self-regulation and active

Yurzhenko et al.

participation of students. In addition, the author empha-
sised that gamification acted as a tool for the transition
from passive knowledge acquisition to an interactive, ef-
fective learning model, which is especially relevant for the
training of maritime specialists in a digital environment.
T. Cheng et al. (2026) investigated the application of gam-
ification in the field of maritime cybersecurity. In par-
ticular, they identified significant gaps in the training of
logistics specialists in terms of awareness and response to
cyber threats. Their study, conducted at the University of
Plymouth, tested virtual game-based training that simu-
lated real-world cyber incident scenarios in the maritime
industry. The results showed that the use of game-based
virtual environments significantly increased participants’
success rates, facilitated better development of practical
skills, and built sustainable cybersecurity competencies
necessary for digital maritime industry.

C. Christodoulou Raftis et al. (2025) focused on the
use of serious games in maritime education and training.
They demonstrated that such games have significant po-
tential to bridge the gap between theoretical knowledge
and practical skills. The results of the study highlight the
innovative nature of this approach and its effectiveness in
the professional training of future maritime profession-
als. A large number of researchers have studied the use of
gamification elements in education but the use of them
while Basic Safety training online for future seafarers re-
mains an unsolved issue. The main goal of the research
was to explore gamification’s role in the raise of cadets’
engagement while MET, particularly Basic Safety.

MATERIALS AND METHODS

The study employed a combination of interconnected
theoretical and empirical methods, which is due to the
interdisciplinary nature of the issues, which combines
pedagogy, digital technologies and professional train-
ing of maritime specialists. The use of theoretical meth-
ods, in particular analysis, synthesis, generalisation and
comparison of scientific sources, made it possible to
determine modern approaches to the organisation of
e-learning, the features of the use of gamification in the
educational process and its potential for increasing the
motivation of students. For this purpose, scientific pub-
lications, methodological recommendations, as well as
electronic resources dedicated to the use of LMS MOO-
DLE, gamification and digital educational technologies
were processed. The empirical part of the study involved
conducting a pedagogical experiment that was organised
based on the Kherson State Maritime Academy (KSMA),
Kherson, Ukraine, which was relocated to Odesa on the
base of Odesa Agrarian University under martial law. The
choice of this research base was due to its specialisation
in the field of training maritime specialists, as well as the
active use of e-learning in the educational process. The
study was conducted in the first semester of the 2025-
2026 academic year.
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The study involved first-year cadets of Marine Engi-
neering Faculty, who studied under the abridged program
in the speciality “Operation of Marine Power Plants” The
total sample consisted of 120 cadets. The distribution of ca-
dets into the experimental group (EG) (58 people) and con-
trol group (CG) was considered randomly (random sam-
pling) based on an assessment of the initial level of English
proficiency and compliance with the specified selection cri-
teria. The selection of participants was carried out accord-
ing to the following criteria: first-year study, availability of
the results of the entrance exam in English, voluntary con-
sent to participate in the study, and an appropriate level of
English proficiency. The participants were ship engineering
cadets 17-21 years old.

To determine the initial level of preparation of the
participants, the results of the entrance English test were
used, which included testing in the LMS Moodle and an

oral interview on the Zoom platform. The testing allowed
for assessing the level of development of audio, reading,
writing and grammar skills, while the interview was aimed
at determining the level of oral speech. The level of prepa-
ration was determined according to the Common Europe-
an Framework of Reference for Languages (CEFR) scale
at level B1. To clarify the initial level of development of
foreign language competence of the cadets, a preliminary
test was conducted in the LMS Moodle, which covered the
main language competencies (listening, reading, grammar)
according to level B1 of the CEFR. Oral competence was
additionally assessed during a short interview. The test
structure included the following types of tasks: listening to
dialogues with a choice of different correct answers, deter-
mining the correctness of statements (True/False), reading
texts with answers to questions, choosing the correct gram-
matical form, and filling in the gaps (Fig. 1).

1. Fill in the text with the given variants. There are two variants you don't :}

need to use.
Question 1

No answers

Fill in the text with the given variants. There are two variants you don’t need to use.
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Figure 1. Example task
Source: Online learning at the Kherson State Maritime Academy (n.d.)

The data collection during the pedagogical experi-
ment involved a combination of pre-testing and post-test-
ing, questionnaires, interviews, and pedagogical obser-
vation. To determine the initial level of English-language
competence, pre-testing was conducted in the LMS Moo-
dle before the implementation of the experimental meth-
odology. After the intervention, post-testing was carried
out in the same environment to assess the dynamics of
learning outcomes and measure the effectiveness of the
applied approach. To evaluate the motivation and en-
gagement of cadets, questionnaires were administered
via Google Forms, enabling the identification of their
attitudes towards the use of digital and gamified tools in

Maritime English learning. Interviews complemented the
quantitative data by providing deeper insights into stu-
dents’ perceptions and experiences.

Pedagogical observation was used to record the char-
acteristics of cadets” learning activities during the use of
e-learning, in particular the level of activity, independ-
ence, and engagement. The collected data were processed
using both descriptive and inferential statistical meth-
ods, which ensured a comprehensive analysis of the ef-
fectiveness of the implemented approach. Figure 2 shows
some sample questionnaire questions to assess students’
attitudes towards gamification and their level of learning
motivation.
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o Always
Often
Sometimes
Rarely
Never

Yes
Rather yes
Not sure
Rather no
No

N
0000 o e 00

Vocabulary exercises
Grammar tasks
Interactive games
Speaking tasks

e Case studies

e Yes/No (explain why)

e Very confident

o Confident

e Not very confident
e Not confident

6
7.
-

& 1. How often do you use digital platforms (Moodle, earningApps, etc.) for learning Maritime English? N

o game-based activities help you better understand professional vocabulary?

3. Which type of tasks do you find most engaging?

4. Do you feel more motivated when using gamified elements (points, badges, leaderboards)?

5. How confident do you feel using Maritime English in professional situations?

. What difficulties do you face when learning Maritime English? (open-ended question)
In your opinion, do digital tools help you learn independently? (open-ended question)

Figure 2. Questionnaires
Source: Online learning at the Kherson State Maritime Academy (n.d.)

These questions made it possible to collect both quan-
titative data (on a scale, for example, from 1 to 5) and qual-
itative responses (open-ended comments), which provides
a deeper analysis of the learning process. The choice of
these methods was due to the need to obtain both quan-
titative and qualitative data for a comprehensive analysis
of the phenomenon under study. The study materials con-
sisted of training courses developed in the LMS Moodle, as
well as gamification elements integrated into the e-learning
structure. It should be noted that all screenshots present-
ed in the article, as well as the general demonstration of
the website interface, were obtained while using a personal
account of one of the authors. Additionally, external elec-
tronic resources were used to create interactive tasks with
further integration into the learning platform, including
LearningApps.org (n.d.) for designing interactive exercises,
Kahoot! and Quizizz for gamified quizzes, and H5P for de-
veloping multimedia learning content (interactive videos,
presentations, and quizzes).

The study was conducted in accordance with estab-
lished ethical standards for research involving human
participants. In particular, the research adhered to the
principles of voluntary participation, informed consent,
confidentiality, and anonymity of respondents. All partic-
ipants were informed about the purpose, procedures, and
expected outcomes of the study and provided their vol-
untary consent to participate. The confidentiality of the
collected data and its use exclusively for scientific purpos-
es were ensured. The study was conducted in compliance
with the ethical principles outlined in the guidelines of The

European code of conduct for research integrity (n.d.) and
the General data protection regulation (2018). The research
also respected the principles of academic integrity, includ-
ing honesty, transparency, and respect for the dignity and
rights of all participants.

RESULTS AND DISCUSSION

KSMA was temporary relocated to Odesa, Ukraine due to
the occupation of region by russian militaries and later due
to severe bombing after de-occupation. The Academy lost
its possibility to conduct offline learning and has chosen
the only way to continue its activities — e-learning mode.
LMS MOODLE was chosen as one platform where all on-
line courses are settled. Basic Safety course is one of the
essential courses for future maritime professionals as it pro-
vides the knowledge on personal safety, basic firefighting,
personal survival techniques and elementary first aid. The
marks (course points) were chosen as the main quantita-
tive indicators of EG and CG. To motivate cadets more in
achieving higher scores gamification approach was chosen
as one of the main key elements. As one of the gamification
elements the course has map at the beginning so that every
user can check the lists of course topics (Shortt et al., 2023).
Map also serves as a visual or detailed overview of the
structure, content, and objectives of the course.

All course participants receive points for the activities
they complete during the learning process. These points
serve as an indicator of students’ progress and encourage
active participation in course tasks. The full list of activ-
ities and the corresponding number of points for each
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task are indicated in the Gradebook, which functions as
a transparent system for monitoring learning achieve-
ments. Before the course begins, the tutor must properly
set up the Gradebook by defining the types of activities,
their weighting, and the maximum number of points that
can be obtained for each task.

Cadets can access information about the grading
system through the course map, which provides a clear
overview of the course structure and assessment crite-
ria. By reviewing the map, students can see the types of

activities included in the course, such as quizzes, assign-
ments, discussions, or collaborative tasks, as well as the
number of points they may receive after successtully com-
pleting them. This approach helps cadets better under-
stand the expectations of the course, plan their learning
activities, and monitor their own progress throughout
the training process. Moreover, the use of a structured
Gradebook (Fig. 3) promotes transparency, fairness in as-
sessment, and motivates learners to complete all tasks in
order to achieve higher results.

ko A
MANUAL ITEM pe——

o Speaking 5 ‘ 10.0 |% 10.00
MANUAL ITEM

to Extra ‘ 5.0 % 5.00
SCORM PACKAGE —

1A Match the instrument with description D‘ 00 % 5.00
Quiz —

VE peviews D‘_ 0.0 |% 10.00

L,z —

t Review 2 D‘_ 0.0 |% 10.00

AGGREGATION

Course total 100.00

Save changes

Figure 3. Gradebook on LMS MOODLE with points setup
Source: Online learning at the Kherson State Maritime Academy (n.d.)

To enhance engagement and foster healthy competi-
tion among learners, leader boards are also used as an effec-
tive gamification element in online learning environments.
Leader boards display the results of participants and allow
cadets to compare their achievements with those of their
peers, which can increase motivation and stimulate active
participation in course activities. In the MOODLE, tutors
could create leader boards automatically based on the re-
sults of assessed activities. This feature allows instructors to
visualise students’ progress and highlight the most active or
successful participants in the course (Gurbuz & Celik, 2022).

To create a leader board, the tutor first turns on the
editing mode in the course. After that, the instructor adds
the Activity results block, which is responsible for display-
ing students” performance data. Once the block is added, it
must be configured according to the course requirements.
During the configuration process, the teacher selects the
specific activity or assessment item from which the results

\ English {en} ~

v .Badge details

will be displayed, such as a quiz, assignment, or other grad-
ed task. In addition, the teacher can determine how many
students will appear on the leader board, for example by
showing those with the highest or lowest marks. This flex-
ibility allows tutors to adapt the leader board to the peda-
gogical goals of the course (Walker et al., 2025).

MOODLE supports the use of badges as a gamifica-
tion element to recognise and reward learners for their
achievements. To add new badge tutor needs to choose
in the Administration block — Badges - Add new badge.
When cadets complete particular activities well they can
automatically or manually receive the badges (Wahyuni &
ling, 2021). In order to collect all the possible badges on
the course cadets try to do all the activities as best as they
can. For example, the badge illustrated below is given by
the end of First Aid module when cadets make their pres-
entations on “First aid kit on the vessel” topic and teacher
mark them (Fig. 4).

Name | First aider

Version

Language (-}

Description

| You made good presentation on “First aid kit" topic!

Current image

<\RS»
“/DER

Figure 4. “First aider” badge details set up section opened by tutor
Source: Online learning at the Kherson State Maritime Academy (n.d.)
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Game-based activities are mostly transferred from
external websites (LearningApps.org, n.d.) which provide
interactive tasks and exercises. In the MOODLE learning
management system, such activities can be added using a
special activity type called a SCORM package. This tool
allows teachers to import ready-made interactive learn-
ing materials into the course and make them accessible
to students. To add this activity, the teacher first turns on
the editing mode in the course, selects Add an activity or
resource, and then chooses the SCORM package option.
After that, the instructor prepares the interactive activity

LearningApps.org
k-

Q, first aid

22 Browse Apps ‘ # Create App | H Create collection

Yurzhenko et al.

by exporting it as a ZIP file from the external platform
and uploading it to the MOODLE course. Once upload-
ed, the activity becomes available for students to complete
directly within the learning environment. Game-based
activities can also include multimedia elements, such as
videos, images, and animations, which make the learning
process more engaging and interactive (LearningApps.
org, n.d.) (Fig. 5). The use of such activities helps increase
students’ motivation, supports active participation in
learning tasks, and contributes to better understanding of
the educational material.

- EEETIIl =

£ My Stuff

Injuries and first aid - 5b, Watch out! (Get To The Top 4)

Figure 5. Game based activity from external website on the topic “First aid”

Source: LearningApps.org (n.d.)

MOODLE provides flexibility in tracking and display-
ing learner progress, including the use of progress bars or
circles, which allow both teachers and students to monitor
the completion of course activities. These progress tracking
tools are connected with the activities and resources within
the course and help learners clearly see which tasks have
already been completed and which still need to be done.
Such visualisation of learning progress increases students’
motivation and encourages them to complete tasks on time
(Markopoulos et al., 2020).

The LMS MOODLE also gives tutors the possibility to
transform the course structure by integrating gamification
elements, such as levels, missions, and sequential tasks.
Teachers can rename course topics or modules according
to the logic of the game and connect activities through
specific settings. While editing the activity settings, the
options Activity completion and Restrict access can be
activated. In this way, a learner must successfully com-
plete one task before gaining access to the next one. This
approach creates a structured learning path that resem-
bles game progression and stimulates cadets to continue
their learning activities (Autsadee et al., 2023). The use of

gamification elements in the online course had a positive
impact on students’ engagement and learning outcomes.
Questionnaire data showed that 78% of cadets reported
increased interest in learning, while 71% demonstrated
higher levels of intrinsic motivation.

By integrating elements such as points, leader boards,
progress indicators, and sequential tasks, the learning pro-
cess became more interactive and motivating for cadets.
Cadets can clearly track their progress, compare their re-
sults with their peers, and see how each completed activity
contributes to their overall performance in the course. This
encourages them to participate more actively in learning
activities and complete tasks more responsibly (Simanjun-
tak, 2024). Moreover, the use of various game-based plat-
forms not only during classroom activities but also while
completing home assignments further increased students’
involvement in the learning process. Interactive tasks creat-
ed on different digital platforms allowed cadets to practise
professional vocabulary, grammar, and communication
skills in a more engaging format outside the classroom.
Such activities provided additional opportunities for in-
dependent learning and reinforced the material studied
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during lessons. As a result, cadets remained actively in-
volved in the course both during and after classes, which
contributed to a deeper understanding of the content and
more consistent development of their Maritime English
skills (Gonzalez Vallejo, 2024). According to Moodle an-
alytics, overall learning activity increased by 37%, task
completion rates by 42%, and independent work engage-
ment by 29%.

In addition, gamified course design enables cadets to
progress step by step through the course structure, com-
pleting tasks and unlocking new activities as they advance.
This approach helps sustain learners’ interest and supports
their continuous involvement in the educational process. To
evaluate the effectiveness of these pedagogical approaches,
a comparative analysis of students’ performance was con-
ducted through pre-testing and post-testing stages. Stu-
dents’ motivation level (measured via questionnaires) and
their improvement in test results are connected. Using cor-
relation and regression analysis it can be said that motiva-
tion score and test results’ improvements have strong pos-
itive correlation (with a correlation coefficient of r = 0.64,
indicating a strong positive relationship between motiva-
tion and learning outcomes.). Cadets of EG became more
independent and involved in educational process while ex-
periment. In Figure 6, pre-testing has practically the same

results in both the control and experimental groups. This
indicates that the initial level of students’ knowledge and
skills in both groups was approximately equal before the
implementation of the experimental methodology. Such
similarity in the results confirms the comparability of the
groups and creates reliable conditions for conducting the
pedagogical experiment. Therefore, any further changes
observed during the post-testing stage can be attributed to
the influence of the applied teaching methods and peda-
gogical conditions introduced in the experimental group.

The results within the experimental group were ho-
mogeneous. The comprehensive analysis of both perfor-
mance and motivational data provided a reliable basis for
evaluating the overall effectiveness of the implemented
pedagogical approach at the next stage of the study. After
repeated testing, a comparison of the results with those
of the initial assessment revealed a clear improvement in
the participants’ performance. The post-experimental test
demonstrated higher scores among the cadets (from 62.4
to 81.7 points in the experimental group; +30.9%, com-
pared to +12.8% in the control group), indicating that the
integration of gamification elements into the learning en-
vironment contributed to a better understanding of the
educational material and increased motivation to complete
course activities (Fig. 7).

Results before the experiment

ig M Reading
40 . .
35 M Listening
30
25 Grammar
20 .
15 B Writing
10
5 Interview
0 control group experimental group
Figure 6. The results of both groups
Source: created by the author
After experiment
100
90 M Reading
80
70 M Listening
60
50 Grammar
40 .
30 B Writing
20 .
10 Interview
0

control group

experimental goup

Figure 7. Post-experimental results of the control and experimental groups

Source: created by the authors

Almost all cadets of EG have received the improve-
ments of their marks after the experiment. As shown in
Figure 7, the experimental group demonstrates significant-
ly higher results in all assessed language skills compared
with the control group. The most noticeable differences can
be observed in Reading, Writing, and Interview, where the

experimental group achieved results close to 85-90 points,
while the control group remained at approximately 50-55
points. Similar differences are also evident in Listening and
Grammar, where the experimental group reached around
70-75 points, whereas the control group scored about 45-50
points. The most significant improvements were observed
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in speaking (+34%) and listening (+31%) skills. The pro-
portion of cadets who showed no improvement was lower
in the experimental group (6.9%) compared to the control
group (14.5%).

Making learning enjoyable gamification has shifted
students’ motivation toward extrinsic rather than intrinsic.
The greatest impact on the development of individual lan-
guage skills were done by Leaderboards and Missions with
Levels. The feedback about this and explanations of the ob-
tained results was received by the teachers involved. The
implementation of gamification positively influenced on
students’ results as it had increased students’ sense of com-
petence and gave them more control over learning process.
According to teachers’ observations gamification elements
like Leader boards, Missions with Levels, Map and Scores
had the biggest influence on students’ engagement.

Such results indicate that the cadets in the experi-
mental group showed a substantial improvement in their
language skills after the implementation of the proposed
teaching approach, while the control group demonstrated
only moderate progress. The findings suggest that the in-
tegration of innovative teaching methods and digital tools,
particularly gamification elements and interactive learning
activities, had a positive impact on cadets’ engagement in
the learning process. In addition, these tools supported
the development of their communicative competence in
Maritime English, encouraged more active participation in
course tasks, and contributed to the overall effectiveness of
training within the framework of maritime education.

Despite all the advantages listed above gamification has
a list of disadvantages and challenges associated with its
implementation. In some cases, cadets may become overly
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focused on earning rewards rather than engaging with the
content for its intrinsic value. This can lead to superficial
engagement and a lack of deep understanding. Gamifica-
tion might initially boost engagement, but the novelty can
wear off over time. If the gamified elements are not consist-
ently updated or if learners lose interest, engagement lev-
els may decline (Fazio, 2024). According to the researcher
J. Xiao (2022) who investigated potential negative impact
of gamification education it was also found that short-term
gamification teaching with a total duration of less than 21
days and gamification teaching with rewards may be disad-
vantageous to some student groups, which are mainly in-
troverts. By the end of the experiment conducted by teach-
ers of KSMA it could be approved as the questionnaire also
had some questions about students’ traits of character and
it is connected to their study results.

Scientist S. Liberty (2023) made a research of when and
how is gamification harmful. The researcher concluded that
it can easily do more harm than good because it is important
to use it properly. Teachers of KSMA had the training in the
Lifelong Learning Center (courses “E-course development
on LMS MOODLE using e-learning tools and services” and
“Blended learning as an innovative form of organising the
educational process at educational institutions” which in-
cluded modules on gamification). In case of incorrect use
of gamification its effect can harm students’ motivation,
scores etc. The course “E-course development on LMS
MOODLE using e-learning tools and services” is bilingual
(for English teachers it is in English and in Ukrainian for
others). The part of the course is shown below (Fig. 8). The
module about gamification is called “Course gamification -
missions, badges, leaderboards, maps, levels etc”

A S

Turn editing on

Collapse all

The use of SCORM and
LearningApps.org

Gradebook
setup

Course gamification -
missions, badges,
leader boards, maps,
levels etc.

The use of
infographics

Figure 8. E-course development on LMS MOODLE using e-learning tools and services

Source: Lifelong Learning Center (n.d.)

The obtained results demonstrated consistent posi-
tive dynamics across all measured indicators, including

motivation, activity, and academic performance,
which confirms the effectiveness of gamification in the
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educational process. Pros, cons, and practical insights of
gamification in education were investigated by J. Ladou-
ceur (2024). The author concluded with the following cons
of gamification in learning: risk of extrinsic motivation
over internal motivation; potential for competition-in-
duced stress. The results of KSMA’s teachers experiment
hare the same because in Maritime English cadets may
also focus on “getting points” instead of mastering com-
munication sKkills critical for their safety on board vessel.

Scientists J. Rokhmat et al. (2025) revealed the weak-
nesses of applying gamification in science learning and
overcoming it: a systematic review. They concluded that
gamification has to be applied enticingly and thrillingly to
students and contains game mechanics that apply to the
situation matter. The same approach was used while ped-
agogical experiment at KSMA, the results of which con-
firmed the conclusions of the mentioned above scientists.

Negative effects of gamification in education software
were studied by C. Almeida et al. (2022). The group of
scientists proved that the gamification, when improperly
applied, can have negative effects on education/learning
software. Although positive effect of gamification after the
experiment at KSMA have been also proved. Other gami-
fication problems were identified by J. Jenkins (2025). The
researcher described four main problems and ways of their
avoiding. Teachers of KSMA involved in the experiment
have used the tips on gamification problems avoiding
while experiment and in their teaching on regular base.
One of the most popular is considered to be not connect-
ing the game to a learning objective of the lesson/module.

The Master Thesis on the negative effect of gamifica-
tion in e-learning in the eyes of university students was
written by Q. Dung Phung (2020). The following negative
effects were analysed (demotivation, stressful, etc.). The
researcher also agreed that gamification could be a mean-
ingful way to increase student motivation and improve
the educational effectiveness of online courses. Another
challenges of gamification in enhancing student learn-
ing outcomes were analysed by D.R. Wulan et al. (2024).
They concluded that gamification can be a powerful
tool for improving student learning outcomes when ap-
plied thoughtfully, with attention to the diverse needs of
learners and the educational context. The results of this
study agree on D.R. Wulan’s findings and prove the pos-
itive results in case of appropriate use of gamification by
teachers. The ways on how gamification can hinder gen-
uine learning were analysed by B. Jose et al. (2024). The
following risks were analysed by group of scientists: sur-
face-level engagement, stress, and inclusivity challenges.
To mitigate these risks scientists, propose to use regular
assessments of student engagement and wellbeing. In the
experiment conducted at KSMA regular assessments are
also an important part of learning process.

In the application of digital gamification approaches
in teaching and learning the following challenges were
highlighted by K. Muruga & K.A. Jamaludin (2025). The
unequal digital access, varying levels of motivation, and

differing cognitive readiness were analysed by explorers.
They concluded that the digital access gap, differences in
learning preferences, varying cognitive maturity levels,
and uneven motivation negatively impact the effective-
ness of gamification in enhancing student engagement
and academic achievement. The same barriers were de-
scribed by E.B. Sabornido et al. (2022). They reinforced
the idea that knowing the challenges and barriers will help
implementors of gamification to strategise in overcoming
these obstacles. The authors agreed on the conclusions of
the scientists mentioned above.

CONCLUSIONS

The results of the study confirmed that the integration
of gamification elements — such as maps, points, leader
boards, digital badges, game-based activities, progress
indicators, levels, and missions - constitutes an effective
pedagogical strategy for creating a dynamic and engaging
learning environment for cadets during Basic Safety train-
ing on LMS Moodle, particularly under the challenging
conditions of martial law in Ukraine. The implementation
of these elements significantly enhanced the interactivity
of the learning process and increased cadets’ motivation.
In particular, questionnaire results indicated that 78% of
cadets reported increased interest in learning, while 71%
demonstrated higher levels of intrinsic motivation. Moo-
dle analytics further confirmed a 37% increase in overall
learning activity, a 42% increase in task completion rates,
and a 29% increase in independent work engagement.

The findings also demonstrated a positive impact of
gamification on both learners” engagement and academic
performance. The average post-test score in the experi-
mental group increased from 62.4 to 81.7 points (+19.3
points; +30.9%), compared to a smaller improvement in
the control group (+8.1 points; +12.8%). The most sig-
nificant gains were observed in speaking (+34%) and lis-
tening (+31%), indicating the effectiveness of interactive
and scenario-based learning activities. Cadets were able
to monitor their progress, compare their achievements
with peers, and maintain sustained motivation through-
out the course. A positive correlation (r = 0.64) between
motivation levels and learning outcomes further confirms
the relationship between engagement and performance.
Additionally, the proportion of cadets who showed no
improvement was lower in the experimental group (6.9%)
compared to the control group (14.5%), which indicates a
more consistent learning effect.

Furthermore, the study highlighted the considera-
ble potential of gamification within maritime education,
particularly in safety training contexts, where maintain-
ing attention, engagement, and practical readiness is of
critical importance. Overall, the integration of gamified
online courses ensures a more effective, interactive, and
learner-centred educational experience for future seafar-
ers in a modern digital learning environment, providing
both measurable academic gains and sustainable moti-
vational outcomes. The prospects for future research lie
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Abstract. The aim of the study was to determine the patterns of influence of
the level of emotional intelligence development on the quality and speed of
decision-making in situations with time constraints. To achieve this aim, the
methods of systems analysis, generalisation of scientific approaches to the
study of emotional intelligence, logical-theoretical modelling of the decision-
making process under time constraints, and elements of quantitative
analysis for structuring the obtained results were used. The results of the
study showed that the ability to recognise and manage one’s own emotions
increases the accuracy of decision-making within limited time frames. The
analysis of scientific works also demonstrated that emotional intelligence
plays an important role in maintaining the stability of cognitive processes
under increased informational and time pressure. It was found that a low
level of emotional intelligence is associated with increased impulsivity,
cognitive overload, reduced accuracy in risk assessment, and difficulties in
making structured decisions. The analysis showed that the development of
emotional resilience and the capacity for self-regulation contributes to more
effective forecasting of the possible consequences of alternative actions,
optimal allocation of attentional resources, and a reduction in the impact
of stress and overload on the quality of decisions made. Moreover, the
integration of cognitive and emotional components of emotional intelligence
ensures adaptability in complex and dynamic conditions, increasing both the
accuracy and speed of choice even under limited time. Such a comprehensive
approach made it possible to consider emotional intelligence as a multi-level
regulatory mechanism that forms a stable foundation for effective decision-
making across various fields of professional activity. The practical value of
the study lies in the possibility of applying the obtained results to improve
training programmes for the development of emotional competence, to
prepare specialists for work under stressful conditions, and to optimise
decision-making processes in the fields of education, management, medicine,
entrepreneurship, and other activity contexts in which time constraints are
a constant factor

Suggested Citation:

Zhylin, M. (2026). Emotional intelligence
and its impact on the effectiveness of
decision-making under time constraints.
Scientific Bulletin of Mukachevo State
University. ~ Series ~ “Pedagogy  and
Psychology”, 12(1), 68-77. doi: 10.52534/
msu-pp1.2026.68.

Keywords: cognitive stability; emotional self-regulation; decision accuracy;

*Corresponding author stress load; adaptive strategies; decision-making

INTRODUCTION

During the period 2020-2025, which was characterised
by increasing dynamism in social, economic and profes-
sional environments, the problem of decision-making
under time constraints became particularly relevant.
The acceleration of the pace of life, the intensification
of work processes, the growth of cognitive load and

increased uncertainty required individuals to be able to
quickly assess situations and make effective decisions
within a limited time frame. Researchers consider emo-
tional intelligence (hereinafter referred to as EI) to be
one of the important psychological factors that deter-
mined the quality of such decisions.
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Scientists argue that decision-making under time
constraints remains a critical issue in various professional
fields. Thus, R. Hasson Marques et al. (2024) noted that a
high level of emotional competence among managers sig-
nificantly improves strategic thinking in rapidly changing
and uncertain situations. Similar conclusions were reached
by I. Rafiq et al. (2022) in the medical field: employees
with developed EI demonstrated lower stress levels and
made more accurate decisions during intense workloads.
These results are consistent with the findings of Z. Guo &
Q. Wang (2025), who showed that time pressure leads to
a narrowing of the cognitive field and an increased risk of
errors, but high EI partially compensates for these effects.
J. Samu et al. (2025), in a systematic review of studies of
safe and risky environments, further emphasised that emo-
tional intelligence is a psychological buffer, mitigating the
effects of stress and cognitive overload.

Analysis of scientific findings has revealed common
patterns and specificities of EI’s influence on decision-mak-
ing. The works of D. Tkachenko (2025) show that individ-
ual characteristics of emotional and cognitive regulation
affect the speed of psychological resource recovery, which
directly determines the effectiveness of decisions in stress-
ful situations. M. Smorshchok (2025) emphasised the role
of emotional processes in maintaining adaptive behaviour
and mental stability, which also indirectly affects the quali-
ty of professional decisions.

Additionally, empirical studies demonstrate the
specificity of EI's influence in various fields of activity.
A. Ayed (2025) showed that medical workers in neonatal
wards with high El levels made more accurate and informed
clinical decisions when time was limited. N. Rodrigues &
C. Matos (2024) noted the positive impact of managers’ EI
on the quality of project decisions in multitasking condi-
tions, and S. Munir et al. (2025) demonstrated that the de-
velopment of emotional competence in educational organi-
sations increases the effectiveness of management decisions
in stressful situations. Despite a significant number of sci-
entific studies, the mechanisms of emotional intelligence’s
influence on decision-making processes in situations of
acute time constraints remained insufficiently researched.
Most of the available studies focused on specific profes-
sional groups or examined emotional intelligence outside
the context of time constraints, which created the need for
a comprehensive theoretical generalisation of this issue.

The aim of the article was to investigate the influ-
ence of emotional intelligence on the effectiveness of de-
cision-making under time constraints, taking into ac-
count theoretical concepts and the results of empirical
studies published in 2020-2025. To achieve this aim, the
following objectives were formulated: (1) to generalise
scientific approaches to understanding emotional intel-
ligence and decision-making mechanisms; (2) to analyse
the results of studies on the relationship between EI and
behaviour under time pressure; (3) to identify the main
emotional and cognitive factors that influenced the quality
of decisions. The scientific novelty of the work lies in the

systematisation of research conducted in 2020-2025 and
the conceptual generalisation of the role of emotional intel-
ligence in decision-making situations under time pressure,
as well as in the identification of emotional characteristics
that performed a protective or moderating function in rela-
tion to stress and cognitive overload.

MATERIALS AND METHODS

The methodological basis of the study consisted of general
scientific methods and methods of logical-structural analy-
sis, synthesis and comparison, which allowed for a compre-
hensive analysis of the influence of EI on decision-making
processes under time constraints. The work used methods
of theoretical analysis and synthesis to systematise sci-
entific approaches to the interpretation of EI, in particu-
lar its cognitive, emotional and behavioural components,
which became the methodological basis for constructing
the author’s model. The method of comparative analysis
of theoretical and empirical studies was used to identify
common and distinctive provisions in the works of foreign
and Ukrainian researchers who studied the role of emo-
tional intelligence, time pressure and stress factors in the
decision-making process (Rafiq et al., 2022; Liu et al., 2023;
Hasson Marques et al., 2024).

An important element of the study was the applica-
tion of logical-theoretical modelling, which was used to
construct an integrative logical-theoretical model of the
influence of EI on the effectiveness of decision-making
under time pressure. Within this approach, EI was consid-
ered as a multi-level regulatory mechanism that combines
emotional, cognitive, and behavioural components in the
decision-making process. The model was built based on
a generalisation of the results of modern theoretical and
empirical studies and allowed to identify the main links
between EI components and the quality of decisions in
time-constrained situations. To detail these relationships,
the study used logical-structural methods of classification
and typology, which made it possible to identify the main
mechanisms of emotional intelligence’s influence on the
decision-making process. In particular, regulatory, cogni-
tive and socio-perceptual mechanisms were classified, and
the conditions under which time pressure most signifi-
cantly affects the quality of choice were typologised. The
selection of emotional, cognitive and behavioural compo-
nents for inclusion in the model was based on the prin-
ciple of theoretical representativeness and repeatability of
results in contemporary studies from 2020 to 2025. The
model included those components that, in various concep-
tual approaches (ability-based, trait-based, and integrative
(mixed)), were systematically associated with the quality
and speed of decision-making under time pressure.

Emotional components (emotional awareness, regu-
lation, and stress resistance) were selected based on their
proven role in reducing the negative effects of stress and
cognitive distortions in time-deficit situations (Rafiq et
al., 2022; Ayed, 2025; Guo & Wang, 2025). Cognitive
components (selective attention, cognitive flexibility, risk

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 12, No. 1



Psychology

assessment) were identified as important based on studies
demonstrating their sensitivity to time pressure and di-
rect impact on choice accuracy (Liu et al., 2023; Samu et
al., 2025). Behavioural components (impulse control,
adaptive action strategies) were included in the model as
an external manifestation of the integration of emotional
and cognitive processes in real-life decision-making con-
ditions. The interrelationships between the components
were determined through integrative analysis of empirical
data, which allowed to establish stable links between the
level of emotional intelligence development, the nature
of cognitive processes, and behavioural choice strategies
under time constraints. This approach ensured the logical
consistency of the model and its compliance with modern
theoretical ideas about the multilevel nature of emotional
intelligence. This made it possible to systematise hetero-
geneous scientific data and present it in a structured and
logically ordered form.

The identification of typical conditions of heightened
sensitivity to time pressure was based on a systematic anal-
ysis of empirical studies from 2020 to 2025, in which time
constraints were considered as an independent or mod-
erating variable in the decision-making process and their
impact on the quality of choice was assessed. The criteria
for identifying such conditions were: (1) the stability of
the negative impact of time pressure on decision accura-
cy; (2) the repeatability of effects in different profession-
al contexts; (3) the presence of described psychological
mechanisms through which time constraints changed the
cognitive and emotional dynamics of choice. On this basis,
typical conditions of increased sensitivity to time pressure
were identified, including high stress levels, multitasking,
information uncertainty, emotional tension, the need for
quick responses, and situations of increased responsibili-
ty and risk. Their classification was based on the nature of
the dominant load (emotional, cognitive, or social) and the
specifics of the disturbances that arise in the process of de-
cision-making under time constraints.

The study was based on a systematic analysis of sci-
entific publications from 2020-2025 devoted to the issues
of EI, time pressure and decision-making. The literature
search was conducted in the international scientometric
databases Scopus, Web of Science, PubMed, PsycINFO, as
well as in the open scientific repositories Google Scholar
and ResearchGate. The sources were selected based on the
following criteria: scientific novelty and relevance; rele-
vance to the research topic; publication in peer-reviewed
scientific journals; presence of a clearly defined methodol-
ogy; representativeness of results for various professional
fields (medicine, security, management, sports, behaviour-
al economics). This approach ensured the reliability and
theoretical validity of the generalisations and conclusions
made. In addition, the work used integrative analysis based
on psychological, cognitive and behavioural approaches,
which made it possible to combine psychological, cogni-
tive, managerial and behavioural approaches to the study
of decision-making. This made it possible to extrapolate

the identified patterns to various professional contexts and
identify universal mechanisms of the compensatory role of
El in conditions of time deficit. The results were structured
using tables and a logical-theoretical model reflecting the
relationship between EI components, cognitive processes
and the effectiveness of decision-making under time pres-
sure. These methodological approaches ensured the logical
consistency of theoretical propositions, the validity of gen-
eralisations, and the reproducibility of the scientific results
obtained within the chosen research model.

RESULTS AND DISCUSSION

Theoretical approaches to understanding

the role of emotional intelligence

in decision-making under time constraints
Decision-making processes under tight time constraints
are characterised by increased cognitive load, growing un-
certainty and heightened emotional reactions, which sig-
nificantly affect the quality of choices. In such situations,
the effectiveness of decisions is increasingly determined
not only by the level of professional training, but also by
the ability of the individual to regulate their own emotion-
al states, maintain cognitive stability, and quickly adapt to
changing conditions. In view of this, the analysis of the role
of EI as a regulatory mechanism for decision-making un-
der time pressure is of particular scientific importance and
requires a thorough theoretical understanding in the con-
text of contemporary research.

In scientific works from 2020-2025, EI was defined as
an important personal ability that ensures effective inter-
action with a dynamic and information-rich environment
(Dhiman & Kumar, 2023; Khotynska, 2024). Its importance
is particularly evident in situations where decisions must be
made quickly, in conditions of uncertainty and increased
emotional pressure. It is at such moments that a person’s
ability to recognise their own emotions and those of oth-
ers, manage them and use them as a resource to maintain
cognitive clarity and rationality is manifested (Smorsh-
chok, 2025; Tkachenko, 2025). Contemporary research
from 2020-2025 interprets emotional intelligence within
ability-based, trait-based, and integrative (mixed) concep-
tual approaches, each of which places different emphasis on
the roles of emotional and cognitive components in pro-
cesses of self-regulation and decision-making under time
pressure (Hasson Marques et al., 2024; Samu et al., 2025;
Queiroz-Ribeiro et al., 2025).

The ability-based approach considers EI as a specif-
ic cognitive ability to recognise emotional signals, inte-
grate emotional information into the thinking process,
be aware of emotional dynamics and consciously regulate
one’s own emotional states. This approach emphasises
that effective decision-making under time constraints
depends significantly on the ability to maintain cognitive
clarity and control emotional responses (Liu et al., 2023;
Guo & Wang, 2025). The trait-based approach interprets
EI as a relatively stable set of personality characteristics
manifested in the level of emotional sensitivity, stress
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resistance, social confidence, and propensity for self-reg-
ulation. Studies in this area have shown that individual
differences in emotional stability determine sensitivity to
time pressure and a tendency to make impulsive or erro-
neous decisions (Rafiq et al., 2022; Lama & Brenlla, 2023;
Ayed, 2025). Integrative (mixed) models of emotional in-
telligence combine cognitive, emotional, and behaviour-
al components and view EI as a set of competencies that
ensure behavioural adaptability in conditions of stress,
uncertainty, and time constraints. Contemporary review
and applied studies emphasise that it is the integration of
emotional regulation, empathy, and cognitive flexibility
that allows for increased accuracy and speed in making
managerial, clinical, and risk-oriented decisions (Rodri-
gues & Matos, 2024; Dwivedy et al., 2025; Salameh-Aya-
nian et al., 2025).

Along with this, mixed models of EI are widespread,
the most famous of which is D. Goleman’s model, where
El is presented as a combination of cognitive components
with motivational and behavioural characteristics. These
components include empathy, adaptability, self-control,
social responsibility, and the ability to build effective in-
teractions with others. In these models, EI is viewed not

Emotional intelligence and its impact...

only as the ability to process emotional information, but
as a broader set of competencies that determine the ef-
fectiveness of an individual’s behaviour under stress and
time constraints. Mixed approaches are also based on the
ideas of R. Bar-On, who includes emotional awareness,
stress resistance, interpersonal sensitivity, and self-regula-
tion in the structure of EI. In the context of decision-mak-
ing, those elements of EI that directly affect the speed and
accuracy of situation assessment play a special role. These
are, first of all, the level of emotional awareness, which
allows one to quickly recognise both internal experiences
and signals from the external environment; the ability to
regulate emotional reactions, thereby reducing the im-
pact of stress and cognitive distortions; and the ability to
quickly adapt to changes and predict the possible conse-
quences of different courses of action. The combination of
these characteristics forms a holistic cognitive-regulatory
mechanism that determines the quality of decisions made
in conditions of uncertainty and limited time. An analysis
of scientific sources published in 2020-2025 revealed sev-
eral conceptual interpretations of the role of EI in deci-
sion-making under time constraints. Table 1 summarises
the main findings of studies conducted in 2020-2025.

Table 1. Scientific approaches to the study of the influence
of emotional intelligence on decision-making under time constraints

Author(s), year Field of study

R. Hasson Marques et
al. (2024)

Strategic decisions in
management

Main findings

Emotions and EI shape the quality of
decisions in complex conditions; EI acts
as a cognitive regulator.

Relevance to the topic of the article

Confirms the role of EI in complex,
multifactorial decisions

Stress, time

L Rafiq et al. (2022) constraints, overload

High EI reduces stress under time
pressure and improves the quality of
professional decisions.

Shows the compensatory effect of EI in
situations of acute time shortage

Z. Guo &

Q. Wang (2025) time pressure

Sports decisions under

Time pressure worsens decision
accuracy; the ability to achieve emotional
stabilisation plays an important role.

Demonstrates the mechanism of
emotional regulation in high-speed
decision-making

Security professions,

J. Samu et al. (2025) risk

El influences risk-related decisions in
critical situations and improves the
accuracy of risk assessment.

Confirms the importance of EI in
high-risk environments

Clinical decisions

A. Ayed (2025) under stress

High EI improves clinical decisions
under conditions of uncertainty and time
constraints.

Mlustrates the application of EI in high-
responsibility medical settings

J. Freedman et
al. (2025)

Organisations,
personnel decisions

A global decline in EI has negatively
affected the quality of managerial
decisions.

Shows the strategic consequences of
low EI

M. Salameh-Ayanian et
al. (2025)

Management in
turbulent conditions

EI improves managers’ decisions
in turbulent and rapidly changing
conditions.

Consistent with the thesis on the role
of El in stressful time conditions

N. Rodrigues &

C. Matos, 2024 Project management

EI influences the quality of managerial
decisions in complex projects.

Confirms the universality of EI in
different types of decisions

D. Dwivedy et

al. (2025) High-risk teams

EI accelerates recovery after incidents
and reduces the number of erroneous
decisions.

Reflects the relationship between EI
and the stability of decisions under
pressure

Neurocognitive
mechanisms of
decisions under time
pressure

Z. Liu et al. (2023)

Time pressure activates the brain’s

emotional system, which affects prosocial

decisions.

Provides neurophysiological
confirmation of the influence of
emotions on decisions

S. Alinejad et al. (2025) Consumer behaviour

Time pressure worsens the quality of
choice; EI moderates the negative effect.

Provides data on behavioural decisions

Source: compiled by the authors
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A summary of the approaches presented in Table 1
shows that EI is not only a psychological characteristic but
also an important cognitive-regulatory mechanism that
directly influences the quality of choices in stressful and
time-limited situations. Understanding this mechanism al-
lows to reinterpret human behaviour under time pressure:
not as a chaotic reaction to external stimuli, but as a struc-
tured process in which emotional regulation plays a leading
role. It is the development of emotion management skills
that determines the extent to which an individual is able to
maintain concentration, control impulsive reactions, and
preserve consistency of thought. The development of this
idea is made possible by a systematic analysis of contempo-
rary scientific publications, which has allowed to identify
the main patterns of EI's influence on the effectiveness of
decision-making in situations where time is limited. Emo-
tional competence functions as a multi-level moderator
that simultaneously influences cognitive processes (eval-
uating alternatives, processing information, predicting
consequences) and behavioural responses (restraining im-
pulsivity, choosing a strategy for action, adapting to unpre-
dictable circumstances). This dual role of EI explains why,
even with the same level of professional training, different
individuals demonstrate different results under severe time
constraints. This is because individuals differ significantly
in a number of psychological parameters that determine
the speed and quality of decision-making.

In particular, studies show that temperament, speed
of cognitive information processing, propensity for im-
pulsivity, stress resistance, and the ability to stabilise emo-
tions shape different levels of sensitivity to time pressure
(Liu et al., 2023; Guo & Wang, 2025). People with high
EI are able to control their emotional reactions more ef-
fectively, maintain cognitive clarity, and reduce the influ-
ence of impulsive decisions, while individuals with lower
emotional regulation are more likely to demonstrate slow-
er analytical processing of information and an increase

in the number of errors (Rafiq et al., 2022; Alinejad et
al., 2025). It is these individual differences that explain
why time constraints are not equally critical for every-
one and why EI is a significant moderator of effective
behaviour in time-constrained situations. Thus, current
research confirms that EI is an important cognitive-regu-
latory mechanism that ensures adaptability and accuracy
of decision-making under time pressure.

Psychological conditions and mechanisms

of decision-making under time pressure:

the compensatory role of emotional intelligence

In situations where time for reflection is severely limited,
the structure of decision-making undergoes significant
transformations: cognitive processes accelerate, and ra-
tional strategies are replaced by more economical mental
schemas. At the same time, emotional reactions become
an important factor determining the quality of the ac-
tions chosen. That is why understanding the nature of the
psychological mechanisms that are activated under time
pressure, as well as the external and internal factors that
complicate the selection process, is crucial for explaining
how EI affects the effectiveness of decision-making. In the
context of studying the impact of time constraints on the
decision-making process, it is important not only to identi-
ty general patterns of stress, time deficit and cognitive load,
but also to identify the specific conditions under which
these factors are most critical. A summary of the results
of interdisciplinary studies shows that the combination of
time constraints with stressful, informationally unstable or
multitasking situations significantly changes the dynamics
of cognitive processes and the quality of choice. An inte-
grative (mixed) analysis of such conditions is presented in
Table 2. It allows to systematise the relationships between
the nature of the load, the consequences for cognitive activ-
ity, and the compensatory role of EI, which can be traced in
empirical studies from 2020 to 2025.

Table 2. Integrative (mixed) analysis of the conditions
under which time constraints have the greatest impact on decision-making

Condition Consequences for cognitive activity Compensatory role of EI
. Decreased accuracy, impulsive decisions, cognitive . . e L. .
High stress ¥ imp & Regulation of emotions, stabilisation of attention
impairments
S . . . Maintaining cognitive efficiency through
Multitasking Overload, slowed information processing § <08 Y &
emotional self-regulation
. . . . . . Reducing anxiety, increasing the accuracy of
Lack of information Distorted risk assessment, errors in choice & th 8 Y

intuitive decisions

Emotional tension

Emotional reactions prevailing over rational ones

Optimisation of the assessment process through
emotional awareness

Requirement for quick

reactions number of errors

Decreased accuracy, automated actions, increased Support for cognitive flexibility and suppression of

impulsivity

High responsibility and risk

Increased likelihood of critical errors

Improvement in the quality of risk assessment

Organisational turbulence

Decreased strategic stability of decisions

Support for adaptability and control of emotions

Source: developed by the author based on I. Rafiq et al. (2022), Z. Liu et al. (2023), R. Hasson Marques et al. (2024),
N. Rodrigues & C. Matos (2024), A. Ayed (2025), M. Shahmari et al. (2025), J. Samu et al. (2025), S. Munir et al. (2025),
S. Alinejad et al. (2025), Z. Guo & Q. Wang (2025), D. Dwivedy et al. (2025), J. Samu et al. (2025), P. Queiroz-Ribeiro et
al. (2025), M. Salameh-Ayanian et al. (2025)
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An analysis of the conditions listed in Table 2 shows
that time pressure has the most significant negative im-
pact in situations where it is combined with high levels of
stress, multitasking, information uncertainty, or increased
responsibility. In such contexts, EI plays an important com-
pensatory role, ensuring stabilisation of attention, control
of impulsivity, increased accuracy of risk assessment, and
preservation of cognitive efficiency. Summarising these
provisions, it is logical to proceed to their conceptual rep-
resentation in the form of a model. Based on a summary of
the results of recent studies, the main components of emo-
tional influence were identified. In particular, I. Rafiq et
al. (2022) and R. Hasson Marques et al. (2024) noted the
role of emotional regulation and reactivity in situations

of time deficit. Studies by Z. Guo & Q. Wang (2025) and
J. Samu et al. (2025) emphasised cognitive processes such
as information processing speed and attention focus, which
directly affect decision-making effectiveness. Other works,
notably by N. Rodrigues & C. Matos (2024), A. Ayed (2025),
and D. Dwivedy et al. (2025), demonstrated the interrela-
tionship between emotional and cognitive components,
emphasising their impact on the accuracy and quality of
decisions under time constraints. The results of the system-
atisation are presented in the form of an integrative logi-
cal-theoretical model that demonstrates the interaction be-
tween EI elements and the effectiveness of decision-making
under time pressure, as well as reflecting the compensatory
role of El in critical situations (Fig. 1).

7~ O\

Cognitive processes ’

Self-regulation Emotional
awareness Empathy
Stress resilience

Evaluation of alterna tives
Suppression of impulsivity
Information processing

Accuracy
Speed
Minimisation of errors

time constraints

intelligence

N S

Componen ts of emotional}

Decision quality under J

Figure 1. Logical-theoretical model of the influence of EI on the decision-making process under time pressure

Source: developed by the author

Thus, the model clearly demonstrates that EI is not
an isolated trait, but an integrated psychological and
cognitive mechanism that determines the success of de-
cision-making under time pressure. The interaction of
emotional components with cognitive operations has a
lasting impact on the accuracy and speed of decisions, re-
ducing the risk of errors in critical situations. This allows
EI to be considered an important predictor of professional
effectiveness in areas where high workload intensity and
time constraints are commonplace. The interaction of
emotional regulation, cognitive processes, and time con-
straints creates a specific environment in which the qual-
ity of decision-making significantly depends on the level
of EI. A comparison of the psychological mechanisms of
EI with the characteristics of rapid choice shows that EI
performs a number of functions that significantly change
the dynamics of decision-making.

First of all, the ability to regulate emotions reduc-
es the intensity of stress reactions, which in conditions
of time deficit usually provoke “tunnel” thinking. Em-
ployees with high EI are able to stabilise physiological
arousal, which creates conditions for maintaining logi-
cal analysis and minimises the risk of cognitive distor-
tions. This is consistent with data from experimental
and cognitive psychology, according to which emotion-
al control directly affects working memory, cognitive
flexibility, and decision-making speed under stressful

conditions. In particular, studies show that high EI re-
duces the intensity of stress responses, thereby main-
taining more stable working memory and reducing the
risk of cognitive distortions (Rafiq et al., 2022; Liu et
al., 2023). Z. Guo & Q. Wang (2025) also emphasise that
the ability to regulate emotional impulses is directly re-
lated to the effectiveness of thinking under time pres-
sure, as emotional stabilisation allows for accurate deci-
sion-making even in fast-paced situations.

The second mechanism is related to prioritisation.
People with high EI are quicker to identify the important
parameters of a situation, avoiding information overload.
In time-constrained situations, this effectively acts as an
internal “filter”, preventing analysis paralysis and main-
taining the effectiveness of heuristic strategies. Thus, EI
makes it possible to maintain the quality of decisions
even under time constraints, preventing them from de-
teriorating chaotically. The third important mechanism is
the ability to integrate intuitive and analytical processes.
Unlike participants with low EI, who tend to either rely
too much on intuition or get overly caught up in rational
analysis, individuals with high EI demonstrate a balance
between the two strategies. They form quick hypotheses
but adjust them according to the real parameters of the
situation. This ensures more accurate choices even under
conditions of extreme time constraints (Stetsenko, 2025).
The fourth mechanism manifests itself in interpersonal
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situations, in which EI enhances the ability to read oth-
er people’s emotional signals. Quickly understanding the
intentions and potential reactions of partners reduces the
likelihood of communication errors and conflicts that of-
ten arise in stressful situations. In such situations, EI be-
comes a resource that compensates for the lack of time to
think about social dynamics. Thus, the results show that
a high level of EI allows to maintain cognitive efficiency
even in complex and stressful situations.

Table 3. Mechanisms of the influence of EI on decision-making in situations of time constraints

Functional mechanisms of emotional intelligence

in decision-making under time constraints

Summarising the observations, it can be argued that EI not
only facilitates the process of accelerated decision-making,
but also improves the quality of choices, reducing the risk
of errors. Its influence is manifested through the interac-
tion of regulatory, cognitive, and socio-perceptual mecha-
nisms, which makes emotional intelligence one of the key
factors of effectiveness under time constraints (Table 3).

How it manifests itself under time

Mechanism Essence of the mechanism

Theoretical basis

pressure

Ability to control the intensity
Emotional regulation and dynamics of emotional

reactions

The risk of tunnel thinking is reduced,
logical analysis is maintained, and
cognitive flexibility is increased

Stress models (Yerkes-
Dodson), research on El as a
regulatory resource

Prioritisation and Focus on key parameters,

selective attention rejection of secondary ones

Information overload is reduced, and the
use of relevant heuristics is accelerated

Theories of selective
attention, executive functions

Balance between quick
assessment of the situation and
brief rational analysis

Integration of intuitive
and analytical processes

Faster hypothesis formation and real-

Dual-process models of

time decision correction thinking (Kahneman, Evans)

Social-emotional
reading

Understanding of other people’s
emotions and intentions

Fewer communication errors, faster
prediction of partners’ reactions

Theories of social cognition
and empathy

Source: developed by the author based on I. Rafiq et al. (2022), Z. Liu et al. (2023), R. Hasson Marques et al. (2024),
N. Rodrigues & C. Matos (2024), Z. Guo & Q. Wang (2025), J. Samu et al. (2025), A. Ayed (2025), D. Dwivedy et al. (2025)

An analysis of the mechanisms presented demon-
strates that EI forms a multi-level system of psychologi-
cal support for effective decisions under time constraints.
Despite their different nature — regulatory, cognitive and
socio-perceptual - all mechanisms are aimed at reduc-
ing cognitive load and optimising attention and evalua-
tion processes. This not only to accelerate choice but also
to preserve its quality in situations where time pressure
usually provokes errors and disorganisation of thinking.
Thus, a high level of EI is an important resource that en-
sures adaptability, control, and stability of cognitive pro-
cesses in critically limited time conditions. The role of EI
varies significantly depending on the specifics of profes-
sional activity, the level of emotional load and the nature
of responsibility. In the medical field, where decisions
are made under time constraints and increased stress, a
high level of EI is a determining factor in the accuracy
and safety of clinical actions. Medical professionals with
developed emotional regulation and self-control skills
demonstrate a better ability to quickly assess risks, avoid
cognitive errors, and make decisions that meet intensive
care standards. Under conditions of overload and time
scarcity, their emotional intelligence supports cognitive
flexibility and enables them to focus on the most critical
aspects of the patient’s condition.

In the fields of security and crisis response, the ef-
fective use of EI ensures rapid adaptation to risky con-
ditions and minimises the impact of emotional stress on
decision-making. Professionals who are able to regulate
their own emotions and assess the emotional states of

those around them are quicker to identify priority ac-
tions, maintain team coordination, and reduce the like-
lihood of critical errors in crisis scenarios. In business,
management, and behavioural economics, EI is a mech-
anism for stabilising attention and analytically evaluating
alternatives. Managers with high EI are able to balance in-
tuitive and analytical approaches more effectively, which
allows to avoid low-quality spontaneous decisions even
in situations of severe time constraints (Queiroz-Ribei-
ro et al., 2025). This approach contributes to increasing
the strategic accuracy of choices, optimising resources,
and reducing the risk of impulsive decisions that can neg-
atively affect organisational processes. In sports, where
decisions often need to be made in less than a second, the
influence of EI manifests itself through the integration of
emotional and cognitive components. Athletes with high
EI levels are more effective at controlling their emotional
reactions, assessing situations more quickly, and choosing
the optimal course of action even when time is extremely
limited. This confirms the universal nature of EI mech-
anisms, which increase the accuracy and speed of deci-
sion-making not only in high-risk professions, but also in
areas where reaction speed is critically important. Thus, in
practice, a high level of EI acts as a universal resource that
increases the effectiveness of decision-making in areas
where time pressure and emotional stress are determining
factors. EI provides cognitive and emotional stability, op-
timises prioritisation and attention processes, and allows
adaptation to complex and dynamic conditions, which di-
rectly improves the quality and safety of decisions.
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Comparison of the results obtained

with previous studies

The results obtained indicate that EI plays an important
role in ensuring effective decision-making under time
constraints, performing the function of a cognitive-regu-
latory mechanism. In particular, the results of this study
showed that the ability to regulate emotions, awareness
of one’s own emotions, and control of impulsive reactions
contribute to maintaining cognitive clarity and accuracy
of choice even under time constraints. This interpretation
is consistent with the provisions of modern psychological
models, in which EI is considered a resource for adapta-
tion to complex and dynamic conditions of activity. Similar
conclusions were obtained in studies of managerial activity.
In particular, R. Hasson Marques et al. (2024) noted that
the emotional competence of managers directly influenced
the quality of strategic decisions in situations of high un-
certainty and rapid decision-making. The results of this
study confirm these findings, demonstrating that high EI
contributed to better evaluation of alternatives and reduced
cognitive distortions under time pressure.

In the healthcare sector, the results also correlate with
previous empirical studies. I. Rafiq ef al. (2022) found that
healthcare professionals with high emotional intelligence
demonstrated lower stress levels in conditions of work
overload and made more accurate clinical decisions. Sim-
ilarly, A. Ayed (2025) showed that in neonatal wards, high
EI contributed to more informed decisions under critically
limited time constraints. The results obtained in this study
are consistent with these findings, confirming the compen-
satory role of EI in situations of increased responsibility.
Research by S. Jaboob et al. (2025) further showed that the
psychological well-being of medical and entrepreneurial
groups also moderates the effectiveness of decision-making
under workloads and time constraints. At the same time,
the results of the study deepen the understanding of the im-
pact of time pressure on cognitive processes. Thus, Z. Guo
& Q. Wang (2025) proved that time constraints reduced the
accuracy of decisions and led to a shift to intuitive strate-
gies. The results of this study complement these findings,
showing that emotional stabilisation mitigates the negative
impact of such a shift by maintaining a balance between
intuitive and analytical components of thinking.

The neurocognitive mechanisms of decision-making
under time pressure described by Z. Liu et al. (2023) con-
firmed that time constraints activate the emotional systems
of the brain, which influences the nature of choices. The
results of this study are consistent with these data, demon-
strating that high EI allows for more effective integration
of emotional signals into the cognitive processing pro-
cess, reducing the risk of impulsive decisions. In the con-
text of high-risk and safety-critical professions, J. Samu et
al. (2025) showed that EI performs a moderating function
with regard to the propensity for risky decisions. Similar
patterns were found in this study: the results show that EI
contributes to stabilising attention and improving the ac-
curacy of risk assessment under time constraints. Similar

Emotional intelligence and its impact...

conclusions are confirmed by data from D. Dwivedy et
al. (2025), who established a link between EI and the effec-
tiveness of team recovery after incidents. The results of the
study are also consistent with findings in the fields of man-
agement and education. N. Rodrigues & C. Matos (2024)
demonstrated that high levels of EI among managers had a
positive impact on the quality of management decisions in
project activities. In addition, S. Munir et al. (2025) showed
that the development of emotional competence in educa-
tional organisations contributed to improving the effec-
tiveness of management decisions under high stress con-
ditions. Furthermore, the study by M. Salameh-Ayanian et
al. (2025) emphasised the importance of EI for employee
productivity in turbulent conditions, deepening the under-
standing of the universality of these patterns in different
professional environments. The results confirm the univer-
sality of these patterns in different professional contexts.
Thus, the results of this study generally confirm and at the
same time complement current scientific ideas about the
role of EI in decision-making processes under time pres-
sure. Unlike a number of previous works, this study focuses
on the integrative nature of EI as a mechanism that simul-
taneously influences the cognitive, emotional, and behav-
ioural components of choice. This allows to consider EI
not only as a separate psychological characteristic, but as
a systemic resource that ensures the adaptability and sta-
bility of decision-making in complex and rapidly changing
conditions. Thus, the results obtained are consistent with
previous studies, confirming that EI functions as a cogni-
tive-regulatory mechanism that increases the accuracy and
speed of decision-making in stressful conditions.

CONCLUSIONS

The conducted study made it possible to comprehensive-
ly analyse the role of emotional intelligence in the deci-
sion-making process under time constraints and to iden-
tify the main mechanisms through which it influences
the effectiveness of cognitive activity. The generalisation
and comparative analysis of scientific approaches showed
that emotional intelligence is not only a personal charac-
teristic but also a complex regulatory system that supports
attentional focus, control of impulsive reactions, stress re-
silience, and motivational stability in situations requiring
urgent decisions. The developed logical-theoretical model
demonstrated that the influence of emotional intelligence
is realised through the combination of three interrelated
components, namely emotional regulation, cognitive opti-
misation, and behavioural adaptation, which together form
the capacity to act in a balanced and effective manner under
time pressure. The results of the comparison across profes-
sional fields (medicine, business, sport, security) indicated
that as the level of risk, responsibility, and decision-making
speed increases, so does the importance of an individual’s
ability to regulate their emotional state.

Thus, emotional intelligence can be regarded as an
important factor in improving the effectiveness of deci-
sion-making under time constraints, which determines the
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XV

EMouiiiHMIA iIHTEeNneKT Ta Moro BNAMB Ha epeKTUBHICTb NPUMHATTA pilleHb
B YMOBaX YacOBUX 06MeXeHb

AHotauis. Mertolo po6oTty 6y10 BM3HAUYeHHA 3aKOHOMIpPHOCTe)l BIUIMBY piBHS PO3BUTKY eMOLITHOTO iHTeNeKTy Ha
AKIiCTD 1 MBMAKICTD NPUITHATTA pillleHb Y CUTYalliAX YacOBUX OOMeXXeHb. [I/11 HOCATHEHHS IOoCTaB/lIeHol MeTu OyI1o
BUKOPUCTAHO METOAM CHCTEMHOIO aHajli3y, y3araJibHEHHsA HAaYKOBMX IIiZIXO[IB IO BUBYEHHS €MOLIIHOIO iHTEIEKTY,
JIOTiKO-TeOpeTHYHe MOJEIIOBAHHA IpOLieCy INPUIHATTA pilleHb B YMOBaX 4YacOBUX OOMeXeHb Ta eJIeMeHTU
Ki/IbKiCHOTO aHa/i3y [id CTPYKTypu3allil OTpMMaHuX pe3ynbTaTiB. PesynbraTu JOCTiI)KeHHsA MTOKa3aln, 10 3aTHICTh
YCBiOMIIIOBATY BJIaCHI eMOIil Ta KepyBaTy HUMM IiBUINYE TOYHICTb BUOOPY pillleHb Y CTUC/INX YaCOBUX NPOMDKKaX.
AHajli3 HayKOBMX IIpallb TaKOXX JOBIB, III0 eMOLIIIIHWIT IHTe/IeKT Bifjirpae BaXk/IMBY pOJIb Y MiATpUMaHHI cTabiIbHOCTI
KOTHITVBHMX IIPOILIeCiB B YMOBaX IOCHICHOrO iH(pOpMalifHOro JI 4acOBOTO TUCKY. 3’ACOBAHO, L0 HM3BKUII piBeHDb
€MOLIIJIHOTO iHTENEKTY ACOLII0ETHCA 3 MiABUIIEHOKI IMITY/IbCUBHICTIO, KOTHITMBHMM II€PEBAHTAXXEHHAM, 3HVDKEHHAM
TOYHOCTi OL[iIHKM PM3MKiB i TpyfHOLaMM B NPUNHATTI CTPYKTYpOBaHMX pilleHb. AHajli3 II0Ka3aB, IO PO3BUTOK
eMOLi/IHOI CTIiIKOCTI Ta 3[aTHOCTI HO caMoperyndauil cupusde Oinpil epeKTUBHOMY IPOTHO3YBaHHIO MOMK/IVMBUX
HAaC/MiJKIB a/IbTEPHATUBHUX [iJl, ONITUMMAIbHOMY PO3IOJILY PECYPCIB yBaru, a TaKOXX 3MEHILIEHHIO BIIMBY CTpeCy i
nepeBaHTaXEHHA Ha AKICTb NpUIHATUX pimeHb. KpiM TOro, iHTerpamis KOTHITMBHMX i €MOLifHMX KOMIIOHEHTiB
eMOLIIIHOTO iHTeleKTy 3afesleyye afallTUBHICTD y CKIaJHMX i AMHAMIYHMX yMOBaX, Hif[BUINYIOYM TOYHICTb Ta
IIBUAKICTh BUOOPY HaBiTb y pe>kuMi 06Me>keHOro yacy. Taknmil KOMIDIEKCHMIA IifIXifl JO3BOIMB PO3IJIAHYTY eMOLiTHNIA
iHTenmeKT AK OaraTOpiBHEBMII PerylIATOPHMII MeXaHi3M, IO (GOpPMYye CTiiiKy OCHOBY HJIA HPUNHATTA e(peKTUBHUX
piureHs y pisuux cepax npodeciitnoi gisnpHocti. [IpakTryna LiHHICTD pOOOTH IIOIATAE B MOXIIMBOCTI 3aCTOCYBaHHA
OTPUMAaHMX PE3y/NbTATIiB I BOCKOHA/IEHHA TPEHIHTOBUX IIPOTPaM PO3BUTKY €MOLIIIHOI KOMIIETEHTHOCTI, IiITOTOBKM
¢axiBuiB Ko poOOTU B yMOBaX CTPECOBMX HaBaHTa)KeHb, a TAKOXK ONTYMi3allii IpolieciB IpUIHATTA pillleHb y cdepax
OCBITH, YIIPAB/IiHHA, MEJULUVHY, IiIIPUEMHNLITBA Ta IHIINX JiANTbHICHUX KOHTEKCTAX, Y AKMX 4acOBi 0OMeXXeHHA €
TOCTiVTHMM YMHHUKOM

KntouoBi cnoBa: KOTHITMBHA CTabIBHICTD; CAMOPETY/ISILisA eMOLIiif; TOYHICTD pillleHb; CTPeCOBe HABAHTAXXEHHST; alallTUBHI
CTpaTeril; IpUIHATTA pilleHb
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defined duration parameters and safety criteria. The practical value of the results lies in their applicability for rehabilitation
psychologists, clinical practitioners, and higher education institutions training specialists in psychological rehabilitation,
particularly in work with veterans, internally displaced persons, and other trauma-affected populations

Keywords: virtual reality; trauma; mindfulness; exposure therapy; methodological protocols

INTRODUCTION

The large-scale psychological consequences of military ac-
tions in Ukraine have significantly intensified the demand
for structured and evidence-based approaches to psycho-
logical rehabilitation. Veterans, internally displaced per-
sons, and civilians exposed to traumatic events require spe-
cialised interventions that combine clinical effectiveness
with safety, controllability, and adaptability to individual
psycho-emotional states. The complexity and scale of trau-
ma-related conditions necessitate scalable and standardised
therapeutic tools capable of ensuring both reproducibility
and individualised regulation of emotional intensity. Tradi-
tional trauma-focused interventions, although empirically
validated, present several limitations. They often rely on
imaginal exposure or in vivo conditions that may lack suf-
ficient controllability, reproducibility, and graded stimulus
modulation. In contexts of severe trauma, these limitations
may reduce therapeutic precision and increase the risk of
destabilisation. In this regard, virtual reality (VR) technol-
ogies offer new possibilities for immersive, controlled, and
adjustable therapeutic environments.

Systematic reviews and meta-analyses confirm the
clinical effectiveness of VR-based exposure therapy.
D. Schroder et al. (2023), synthesising randomised con-
trolled trials, demonstrated statistically significant reduc-
tions in anxiety symptoms following VR interventions
compared to control conditions. Y. Tan et al. (2025) further
confirmed the effectiveness of VR exposure therapy for so-
cial anxiety disorder through meta-analysis and meta-re-
gression, identifying variability in outcomes depending on
protocol structure and therapist involvement. These find-
ings not only support the therapeutic potential of VR expo-
sure but also highlight the importance of structured imple-
mentation. In the context of post-traumatic stress disorder,
L. Eshuis et al. (2021) reported that immersive VR expo-
sure therapy is more effective than waitlist conditions and
demonstrates outcomes comparable to traditional psycho-
therapeutic approaches. However, the authors emphasised
heterogeneity in intervention protocols and methodolog-
ical limitations within existing studies. Similarly, L. Del-
lazizzo et al. (2020), in a meta-review of meta-analyses,
concluded that VR-based therapies show promising results
across psychiatric conditions while underlining the need for
greater methodological consistency and standardisation.

Beyond exposure-based interventions, VR applica-
tions have been explored for emotional regulation and
stress reduction. W. Veling et al. (2021), in a randomised
crossover trial, demonstrated significant short-term reduc-
tions in stress and anxiety levels using immersive relaxa-
tion environments. N. Baghaei et al. (2021), in a scoping

review, identified diverse formats of VR interventions for
depression and anxiety and emphasised the absence of uni-
fied methodological frameworks. J. Planert et al. (2025),
through qualitative thematic analysis, highlighted the im-
portance of embedding VR interventions within structured
therapeutic pathways and ensuring supervised professional
implementation. In previous publications, the authors of
the present study examined the integration of VR technolo-
gies into the national system of psychological rehabilitation
and professional training of specialists in Ukraine. Those
studies focused on educational and institutional aspects,
emphasising the innovative and scalable potential of im-
mersive technologies in wartime and post-war contexts.
These findings are consistent with the results of recent
Ukrainian research. In particular, O. Chaban et al. (2024)
developed a virtual reality exposure therapy protocol for
the treatment of post-traumatic stress disorder in military
veterans, demonstrating the effectiveness of immersive en-
vironments for controlled exposure and cross-cultural ad-
aptation of therapeutic approaches in Ukraine. In addition,
M. Kolotilov et al. (2025), in a narrative review of post-trau-
matic stress disorder, highlighted the growing role of cog-
nitive-behavioural and technology-assisted approaches in
trauma treatment, emphasising the need for structured and
clinically grounded intervention models.

However, despite these contributions, existing studies
did not develop a comprehensive methodological frame-
work for the clinical application of VR technologies, nor
did they formalise functional classification principles, de-
cision-making algorithms, or safety-oriented implementa-
tion protocols. Despite the growing body of evidence sup-
porting VR effectiveness, several critical gaps remain. First,
there is insufficient systematisation of VR scenarios accord-
ing to functional therapeutic groups aligned with specific
psycho-emotional states and intervention goals. Second,
most studies concentrate on outcome effectiveness rather
than providing structured clinical decision-making algo-
rithms for practical application. Third, limited attention
has been paid to integrating exposure, stabilisation, and
integration phases within a unified methodological frame-
work. Fourth, the issue of structured professional training
and competency requirements for specialists implementing
VR-based rehabilitation remains underexplored. Address-
ing these gaps is particularly important in the Ukrainian
context, where the scale of trauma demands safe, scalable,
and standardised rehabilitation solutions. The absence of
clearly defined methodological protocols may hinder ef-
fective implementation, limit reproducibility, and increase
variability in therapeutic outcomes. Therefore, the aim of
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this study was to substantiate and develop a comprehensive
methodology for the application of VR practices in rehabil-
itation psychology. The study seeks to classify VR scenarios
into functional therapeutic groups, develop a structured
algorithm for scenario selection based on psycho-emo-
tional assessment, and formulate methodological protocols
ensuring safety, consistency, and professional applicability.

MATERIALS AND METHODS

The study was conducted within an interdisciplinary frame-
work integrating cognitive-behavioral therapy, trauma-fo-
cused psychotherapy, neuropsychology, and immersive
digital technologies. The research design was theoretical
and methodological in nature and did not involve empir-
ical data collection or participation of human subjects. The
study aimed at developing a structured model for applying
virtual reality technologies in rehabilitation psychology.
A systematic analytical review of contemporary scientif-
ic literature was performed to ensure conceptual validity.
The search was conducted in the databases Scopus, Web of
Science, PubMed, and Google Scholar, with emphasis on
publications from 2020-2025 due to the rapid evolution of
immersive technologies. Peer-reviewed studies addressing
virtual reality applications in trauma therapy, anxiety dis-
orders, neuropsychological rehabilitation, and digital psy-
chotherapeutic interventions were analysed. Priority was
given to works presenting clearly described methodologies,
empirical evidence, or theoretically grounded models rel-
evant to the development of structured therapeutic proto-
cols. Publications lacking methodological transparency or
not directly related to therapeutic applications were exclud-
ed. This approach ensured scientific rigor, relevance, and
a clear distinction between the theoretical stage of the re-
search and potential future empirical validation.

The method of theoretical synthesis was applied to
integrate exposure-based principles of cognitive-behav-
ioural therapy, third-wave approaches (including mind-
fulness-oriented interventions), and neuropsychological
concepts of emotional regulation and neuroplasticity. This
synthesis enabled identification of mechanisms underlying
immersive interventions, including habituation, extinc-
tion learning, attentional regulation, and adaptive mem-
ory reconsolidation. Structural-functional modelling was
used to construct the three-stage intervention model: ex-
posure, stabilisation, and integration. The exposure stage
involves controlled activation of trauma-related emotion-
al responses under monitored conditions. The stabilisa-
tion stage facilitates autonomic regulation and grounding
through parasympathetic activation. The integration stage
supports cognitive restructuring and consolidation of
adaptive coping strategies. The sequential structure reflects
psychophysiological adaptation processes and ensures
therapeutic safety. Functional systematisation was applied
to classify twenty therapeutic scenarios integrated into the
Meta Quest 2 Pro virtual reality headset. The classification
was based on primary therapeutic objective, level of sen-
sory intensity, modality of stimulus presentation, cognitive

demand and potential psychological risks. This classifica-
tion ensured correspondence between technological char-
acteristics and therapeutic goals.

To operationalise practical application, descriptive
and algorithmic modelling methods were used to design
a structured decision-making algorithm for scenario selec-
tion. The algorithm was based on a sequential assessment
of the client’s psycho-emotional state, determination of the
therapeutic objective, evaluation of contraindications and
risk factors, and selection of an appropriate scenario in
accordance with the functional classification. Duration pa-
rameters were determined in accordance with trauma-ther-
apy principles and psychophysiological activation-recov-
ery cycles. The preparatory phase (5-7 minutes) provides
grounding and readiness assessment, exposure (3-12 min-
utes) ensures sufficient activation without overload, stabili-
sation (5-10 minutes) supports autonomic regulation, and
integration (10-18 minutes) consolidates adaptive learning.
These intervals correspond to mechanisms of emotional
activation and recovery.

The proposed model is primarily theoretical and
methodological in nature and requires empirical validation
through controlled experimental designs. As part of this
initiative, the Kyiv Institute of Business and Technology
the NGO Stryzhen are currently conducting pilot testing
of VR practices within the educational program Rehabili-
tation Psychology. At this stage, the use of VR technologies
is exploratory and aimed at assessing their applicability,
safety, and effectiveness in both educational and rehabili-
tation contexts. The pilot phase involves the integration of
VR scenarios into the training of master’s students, with a
focus on developing practical skills in the use of immer-
sive technologies for supporting individuals experiencing
post-traumatic stress, anxiety disorders, and psycho-emo-
tional exhaustion. The testing process includes systematic
monitoring and evaluation of the effectiveness of VR prac-
tices, including the analysis of changes in psycho-emo-
tional state, levels of engagement, and the development
of professional competencies. In cases where participants
are involved in the pilot implementation, ethical princi-
ples (The Belmont report..., 1979) are strictly observed,
including informed consent, voluntary participation, data
confidentiality, and the right to withdraw at any stage, in
accordance with generally accepted standards for psycho-
logical research.

RESULTS

Theoretical foundations and key VR practices

in psychological rehabilitation

The conceptual foundation for the use of virtual reali-
ty technologies in psychological rehabilitation lies in the
fundamental principles of cognitive-behavioural therapy.
Exposure therapy, developed by J. Wolpe (1958), is based
on the principle of systematic desensitisation, according to
which gradual and controlled confrontation with a feared
object in safe conditions leads to a reduction in the anx-
iety response. The VR environment is ideally suited for
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implementing this principle, as it allows for the creation
of realistic but fully controlled conditions of exposure, sta-
bilisation, and integration. An additional theoretical basis
comes from the third wave of cognitive-behavioural thera-
pY, in particular mindfulness practices and Acceptance and
Commitment Therapy. The concept of mindfulness, sys-
tematised by J. Kabat-Zinn (1994), emphasised the impor-
tance of cultivating skills of non-judgmental observation
of one’s own thoughts and emotions. Virtual reality creates
unique opportunities for training these skills by providing
a high level of immersion and sustained attentional focus.
The neurophysiological justification for the effectiveness

Scientific and methodological foundations...

of VR neuro-trainers is based on an understanding of the
mechanisms involved in the formation and processing of
traumatic memories. Virtual environments activate the
same brain structures as real stimuli but in controlled con-
ditions, which allows safe engagement with traumatic ma-
terial and the development of new, adaptive associations.
Modern approaches to psychological rehabilitation increas-
ingly integrate VR technologies, which make it possible to
model controlled yet safe environments for therapeutic
work. In this context, five key groups of VR practices can be
distinguished, each serving specific functions and address-
ing different stages of mental health recovery (Table 1).

Table 1. Main VR-practices in rehabilitation psychology

Practice Main Goal Application Area Key Advantages
Reduction of fear and anxiet . . . Realism, controllability, safety,
Exposure Y PTSD!, phobias, social anxiety, OCD? rorabliy Y
through controlled exposure motivation
. Grounding, reduction of
. Formation of a sense of safety and Before exposure; in states of anxiety 8 .
Stabilisation . . hyperarousal, prevention of
self-regulation or dissociation ..
retraumatisation
Inteerati Incorporating traumatic experience  Trauma therapy, work with veterans, Post-traumatic growth, new identity,
ntegrative - -
& into personal life history psychotherapy of addictions resilience
. Development of mindful presence Trauma, depression, anxiet Stress reduction, emotion regulation,
Mindfulness P P P ¥ &

“here and now”

disorders, chronic pain

tolerance to distress

Restoration of cognitive functions

Neuro-trainers L.
through training

Neurorehabilitation; psychological
rehabilitation of veterans, ADHD?,
elderly people

Neuroplasticity, individualisation,
objectivity, integration with
biofeedback systems

Note: 'PTSD - post-traumatic stress disorder, OCD - obsessive-compulsive disorder, ’ADHD - attention deficit

hyperactivity disorder

Source: developed by the authors based on Y. Kotukh et al. (2025a; 2025b) and B. Wiederhold & M. Wiederhold (2025)

Exposure practices are applied to recreate traumatic or
anxiety-inducing situations in a virtual space. Through the
gradual intensification of exposure, clients learn to regulate
their emotional responses and reduce fear levels, particu-
larly when working with PTSD, phobias, or social anxiety.
VR technology enables complete environmental control
and minimises the risk of retraumatisation. Stabilisation
practices in VR provide a sense of safety and the devel-
opment of self-regulation skills prior to deeper exposure
work. Virtual environments are used for interactive breath-
ing and body-based exercises, grounding techniques, and
resource-building imagery, which are especially important
for preventing dissociation or hyperarousal. Integrative
practices in VR aim to incorporate traumatic experiences
into an individual’s life narrative and restore the integrity of
personal identity. The use of group VR environments and
interactive storylines facilitates the search for new mean-
ings, existential orientation, and post-traumatic growth.
Mindfulness practices in virtual spaces focus on training
present-moment awareness. They help restore the ability
to observe one’s own thoughts and emotions without judg-
ment, reduce stress and anxiety levels, and increase toler-
ance to distress.

The use of VR interfaces enhances the effect due to
multisensory stimulation. Neuro-trainers, integrated into
VR headsets, support cognitive function training based on

the principle of neuroplasticity. Such practices are applied
in rehabilitation after strokes and traumatic brain injuries,
in work with veterans and children with attention deficit
hyperactivity disorder, as well as in preventing cognitive
decline in older adults. VR neuro-trainers combine a high
level of individualisation, objective outcome measurement,
and the possibility of integration with biofeedback systems.
The key advantages of the VR approach are the ability to
precisely dose the intensity of therapeutic influence, ensure
complete client safety, create standardised conditions of
intervention while maintaining the possibility of individ-
ualisation, as well as a high level of client engagement and
motivation in the therapeutic process.

Three-stage model of VR interventions

Based on the analysis of modern approaches to trauma
therapy and the specifics of VR technologies, a three-stage
model of therapeutic interventions has been developed,
ensuring the sequence and safety of the therapeutic pro-
cess. The first stage — exposure — involves controlled im-
mersion of the client into a virtual environment containing
elements capable of evoking a moderate level of anxiety or
discomfort. The goal of this stage is the gradual reduction
of sensitivity to trigger stimuli through the mechanism of
habituation. An important principle is the dosing of influ-
ence - the intensity of stimulation should be sufficient to
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activate an emotional response, but not excessive so as not
to lead to retraumatisation. The second stage - stabilisa-
tion - is aimed at restoring emotional balance and reducing
physiological arousal after exposure. At this stage, calming
VR scenarios are used, promoting activation of the para-
sympathetic nervous system and the formation of a sense
of safety and control. The stabilisation stage is critically im-
portant for preventing the negative consequences of expo-
sure and consolidating positive therapeutic experience. The
third stage - integration - ensures the consolidation of the
experience gained during the session and the development
of skills for independent application of acquired self-regu-
lation techniques. At this stage, the client not only restores
emotional balance but also becomes aware of their own re-
sources and abilities to cope with difficult situations in the
future. The sequence of stages reflects the natural processes
of adaptation of the nervous system to stressful influences
and ensures optimal conditions for the formation of new,
more adaptive reactions to traumatic stimuli.

Successful practical application of such a model re-
quires organisational support and an institutional environ-
ment capable of ensuring its implementation in a broader
social context. Therefore, the next step is the implementa-
tion of the developed model into practical activities, made
possible through cooperation with the NGO Stryzhen. The
participation of this organization in a grant program cre-
ated opportunities for the testing of VR technologies in
work with veterans, internally displaced persons, and other
categories of affected individuals. Within the framework of
a memorandum of cooperation with the Kyiv Institute of
Business and Technology, it is planned to implement the
task of scientific substantiation and practical integration
of VR solutions into the field of rehabilitation psychology,
covering both the educational process and clinical practice.
In the Meta Quest 2 Pro VR headset, specialised thera-
peutic scenarios are integrated, developed with the needs
of rehabilitation psychology in mind. These scenarios are
systematised according to the principle of correspondence
with the stages of the three-stage model of interventions
and specific therapeutic tasks. The protocol of a VR session
includes three main stages, each with specific tasks and
methodological features. The preparatory stage, lasting five
to seven minutes, involves a comprehensive assessment of
the client’s readiness for VR intervention. The clients psy-
cho-emotional state is assessed using an anxiety scale from
zero to ten points, as well as by observing non-verbal signs
of tension. Critical is the identification of individual triggers
that may be activated during the VR session. These triggers
may be visual (open spaces, bright colours), auditory (loud
sounds, specific melodies), or thematic (military symbols,
crowds of people). A mandatory element of preparation is
the establishment of a stop-signal and a detailed explana-
tion of the possibility of stopping the session at any time.

The main stage, lasting fifteen to twenty-five min-
utes, implements the three-stage model of intervention.
The session begins with an exposure scenario, which al-
lows assessment of the client’s reactions and, if necessary,

adjustment of the intensity of influence. The transition to
the stabilisation stage is based on the observation of the cli-
ent’s physiological and behavioural reactions. Completion
with an integration scenario ensures the consolidation of
positive experience and the formation of a resourceful state.
The psychologist’s support during the main stage includes
providing short instructions that help the client focus on
therapeutic tasks, continuous monitoring of non-verbal re-
actions, and readiness for immediate intervention in case
of signs of distress. It is important to maintain a balance be-
tween supporting the client and preserving their autonomy
in the virtual environment. The final stage, lasting five to
ten minutes, ensures a smooth return of the client to reality
and the integration of the experience gained. The gradu-
al removal of the VR headset is accompanied by orienting
the client in space and time. Reflection of the experience
includes discussing emotional reactions, useful insights,
and strategies that helped overcome difficulties. A repeated
assessment of anxiety makes it possible to objectively eval-
uate the effectiveness of the session.

Algorithm for selecting a VR scenario

The selection of a virtual reality scenario within the devel-
oped methodology is based on a structured assessment of
the client’s psycho-emotional state and the therapeutic ob-
jective of the session. The algorithm was designed as a meth-
odological tool to ensure clinical safety, consistency, and
alignment between intervention intensity and client readi-
ness. The first stage of the algorithm involves a comprehen-
sive assessment of the client’s baseline condition. Anxiety
level is evaluated using a subjective scale (0-10), comple-
mented by qualitative analysis of behavioural manifesta-
tions and individual response patterns. Specific triggers are
identified through structured clinical interviewing and ob-
servation. The client’s physical state, including fatigue level
and general well-being, is also considered, as these factors
influence the selection and intensity of immersive stimula-
tion. The second stage includes defining the primary ther-
apeutic objective of the session. An exposure-oriented ob-
jective is determined when controlled activation of trigger
stimuli is clinically appropriate and the client demonstrates
relative emotional stability. A stabilisation objective is pri-
oritised when elevated emotional arousal or physiological
tension is observed. An integration objective is defined for
clients who have developed basic self-regulation skills and
are prepared to consolidate adaptive coping strategies. The
third stage consists of selecting the scenario according to
the established objective and the functional classification
criteria. At this stage, sensory intensity, cognitive load, and
potential risk factors are evaluated. The implementation
phase includes continuous monitoring of behavioural and
physiological indicators, allowing dynamic adjustment of
stimulation parameters. The final stage ensures structured
completion of the session through resource-oriented sce-
narios and reflective discussion of the experience. This
algorithm constitutes a component of the methodological
framework and is summarised in Table 2.
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Table 2. Correspondence of VR-scenarios to stages of work

Stage of work Goal Recommended practices Duration Cautions
. . Metaphorical images for working with emotional .
Exposure Controlled immersion p nag . 18 3-5min Open spaces, fog
overload; grounding techniques via natural landscapes
Deepening contact Slow movements with focused attention; ) Sounds, complexity
Exposure peak . . . 7-12 min . :
with the stimulus complex sensory techniques of instructions
Transition to . . . Underwater environments with smooth movements; . .
e Reduction of intensity . . 5-8 min Bright colours
stabilisation interactive elements
e L . Natural landscapes with selective attention; . .
Stabilisation ~ Restoration of control cscab ) . 5-10 min Winter scenery
combined breathing techniques
. Consolidation of Cyclical metaphors; interactive trainers . Demand on
Integration 10-18 min

experience

for action algorithms

cognitive resources

Source: developed by the authors based on W. Veling et al. (2021), L. Eshuis et al. (2021), D. Schroder et al. (2023) and

Y. Tan et al. (2025)

The structure presented in Table 2 reflects a sequenced
therapeutic logic that integrates exposure, stabilisation,
and integration as interconnected stages of intervention.
The progression from controlled immersion to peak expo-
sure, followed by reduction of intensity and restoration of
self-regulation, corresponds to psychophysiological mecha-
nisms of emotional activation and recovery. The differentia-
tion of goals, recommended practices, duration parameters,
and precautionary factors is intended to ensure alignment
between the client’s current psycho-emotional state and the
intensity of immersive stimulation. The specified duration
intervals are based on safety-oriented exposure principles
and the need to prevent overstimulation, while allowing
sufficient time for emotional processing and consolida-
tion. Overall, the table operationalises the methodolog-
ical framework by translating theoretical principles into
structured practical guidance for rehabilitation psychology.

Effective implementation of virtual reality technologies
in rehabilitation psychology requires structured profes-
sional preparation and clearly defined organisational con-
ditions. Professional training should integrate theoretical
knowledge, supervised practical experience, and personal
immersion in VR environments as interconnected com-
ponents of competency development. Theoretical prepa-
ration encompasses understanding the principles of expo-
sure-based interventions, mechanisms of stress reactivity
and emotional regulation, as well as neurophysiological re-
sponses to immersive stimuli and potential adverse effects
such as dissociation, cybersickness, or excessive arousal.
Practical training is based on supervised sessions with a
gradual increase in scenario complexity, enabling special-
ists to develop the ability to assess the client’s psycho-emo-
tional state before and during immersion, identify early
signs of distress or overstimulation, adjust sensory inten-
sity in real time, and apply grounding or stabilisation tech-
niques when necessary, including safe termination of expo-
sure if required. Personal immersion in VR environments
plays a critical role in developing professional competence,
as it allows specialists to experience sensory load, recognise
potential emotional triggers and perceptual distortions,
and better anticipate client responses, thereby improv-
ing the timing and accuracy of therapeutic interventions.
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Organisational conditions also significantly influence
the effectiveness of VR-based rehabilitation. The technical
environment should ensure stable hardware performance,
properly calibrated equipment, hygienic safety, and un-
interrupted access to communication tools. The physi-
cal space must be designed to provide sufficient freedom
of movement, eliminate potential hazards, and maintain
appropriate lighting, sound insulation, and ventilation
conditions. Prior to each session, structured screening
procedures are required to identify contraindications and
potential risks. Absolute contraindications include epi-
lepsy with seizure risk, acute psychotic states, and severe
cognitive disorganisation, while relative contraindications
may involve reduced concentration, pronounced psycho-
motor retardation, or technology-related phobias. Screen-
ing should also account for vestibular sensitivity and sus-
ceptibility to cybersickness. Ethical compliance is ensured
through a clearly defined informed consent process, which
includes explanation of the immersive nature of VR ex-
posure, possible psychological and physiological reac-
tions, the participants right to discontinue the session at
any time, procedures for managing adverse reactions, and
conditions for data processing and confidentiality. Confi-
dentiality requirements extend to behavioural responses
recorded within the VR environment, session logs, and any
physiological monitoring data. Data storage must comply
with general clinical confidentiality standards and digital
data protection regulations. Thus, effective VR implemen-
tation in rehabilitation psychology depends not only on
technological availability but on structured training, thera-
pist competence, controlled environmental conditions, and
clearly defined ethical safeguards.

DISCUSSION

The findings of the present study extend the existing body
of empirical and theoretical research on virtual reality in
psychotherapy by proposing a structured, safety-oriented,
and operationalised methodological framework that inte-
grates exposure, stabilisation, and integration within a uni-
fied model. Unlike many previous studies that primarily
focus on treatment outcomes, the present research empha-
sises procedural standardisation, clinical decision-making,
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and scenario classification, thereby addressing key meth-
odological gaps identified in contemporary literature. The
proposed approach is consistent with empirical evidence
demonstrating the effectiveness of VR-based exposure
therapy for anxiety and trauma-related disorders. A me-
ta-analysis of randomised controlled trials conducted by
E. Carl et al. (2019) confirmed that VR exposure therapy
produces significant reductions in anxiety symptoms and
shows comparable effectiveness to traditional in vivo ex-
posure. Similarly, D. Schroder et al. (2023) and Y. Tan et
al. (2025) provide high-level evidence supporting VR inter-
ventions, particularly emphasising their capacity to deliver
controlled and reproducible exposure. These findings align
with the exposure component of the three-stage model de-
veloped in the present study. However, while prior research
validates effectiveness, it often lacks structured protocols
for tailoring intervention intensity and sequencing ther-
apeutic stages, which are explicitly addressed in the pro-
posed algorithm.

In the context of post-traumatic stress disorder, L. Es-
huis et al. (2021) demonstrated that immersive VR exposure
therapy is more effective than waitlist conditions and com-
parable to conventional psychotherapy. At the same time,
J. Maples-Keller et al. (2017) emphasised the importance
of controlled environments and therapist-guided exposure
in ensuring both safety and therapeutic effectiveness. These
findings are directly reflected in the current model, which
integrates continuous monitoring and adaptive intensity
regulation as core elements of intervention design. The the-
oretical foundations of the proposed methodology are also
supported by broader conceptual frameworks in psycho-
therapy. In particular, the integration of mindfulness-based
and acceptance-oriented approaches corresponds to the
principles of Acceptance and Commitment Therapy, which
emphasises psychological flexibility, emotional regulation,
and experiential processing (Hayes et al., 2006). The inclu-
sion of stabilisation and integration phases in the present
model expands traditional exposure paradigms by incor-
porating mechanisms of emotional recovery and cogni-
tive restructuring, thereby addressing limitations of purely
exposure-based approaches. Furthermore, the conceptu-
alisation of VR as a transformative therapeutic medium
is consistent with the work of G. Riva et al. (2016), who
highlighted the potential of immersive technologies to re-
shape experiential processing and facilitate psychological
change. The ability of VR to simulate controlled yet realistic
environments enables not only exposure but also the re-
construction of meaning and identity, which is particularly
relevant in trauma rehabilitation.

Empirical support for the integration of multiple
therapeutic functions within VR systems is provided by
I.-C. Stanica et al. (2024), who demonstrated that mul-
ti-therapy VR interventions produce significant improve-
ments in both psychological and physiological outcomes.
This supports the multidimensional structure of the
present model, which combines exposure, stabilisation,
and integration rather than treating them as isolated

components. In contrast to such integrated approaches,
many earlier studies focus on single-function interven-
tions, thereby limiting their applicability in complex clini-
cal contexts. At the same time, several studies emphasised
the lack of methodological consistency in VR-based in-
terventions. L. Dellazizzo et al. (2020) and N. Baghaei et
al. (2021) highlighted heterogeneity in protocols, outcome
measures, and implementation strategies, which compli-
cates comparison across studies and reduces reproducibil-
ity. The present research directly addresses this limitation
by proposing a structured classification of therapeutic sce-
narios and a decision-making algorithm that standardises
intervention selection based on psycho-emotional state
and therapeutic goals.

The importance of structured implementation is fur-
ther supported by qualitative findings reported by J. Plan-
ert et al. (2025), which underline the need for coherent
therapeutic pathways and professional supervision in VR-
based treatment. B. Wiederhold & M. Wiederhold (2025),
in an expert review article, discussed the combination of
virtual reality therapy with physiological monitoring to
provide objective treatment metrics in post-traumatic stress
disorder. Although the publication format is conceptual
rather than experimental, it highlights the potential value
of incorporating physiological indicators into VR-based
treatment frameworks. This perspective supports the in-
clusion of monitoring elements within the safety-oriented
algorithm developed in the present methodology. Y. Li et
al. (2026) presented a protocol for a systematic review ex-
amining the effectiveness of self-guided virtual reality ex-
posure therapy for social anxiety disorder. As a protocol, it
does not report outcome data but indicates emerging sci-
entific interest in autonomous VR applications. Similarly,
W. Graham et al. (2025), in a systematic review published
as a preprint, analysed self-guided VR therapy for anxiety
and noted both accessibility advantages and concerns re-
garding insufficient clinical supervision. Compared to these
autonomous models, the present approach retains therapist
guidance while integrating algorithmic decision-making,
thereby balancing personalisation with clinical oversight.

In addition to international research, the findings of
this study are consistent with emerging Ukrainian schol-
arship on the role of VR in psychological rehabilitation.
Y. Glybchenko (2023) conceptualises VR technologies as a
PeaceTech instrument capable of supporting psychological
recovery and resilience in wartime conditions, emphasising
their scalability and societal relevance. Moreover, previous
studies by Y. Kotukh et al. (2025a; 2025b) demonstrate the
feasibility of integrating VR into both educational and re-
habilitation systems in Ukraine, highlighting its potential
for training specialists and supporting trauma-affected
populations. However, these studies primarily focus on
institutional and applied aspects, whereas the present re-
search advances the field by providing a structured meth-
odological framework for clinical implementation. The
stabilisation phase proposed in the current study finds em-
pirical support in the randomised crossover trial conducted
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by W. Veling et al. (2021), which demonstrated that immer-
sive virtual relaxation significantly reduces stress and anx-
iety levels in psychiatric populations. As this conclusion is
derived from a randomised controlled design, it provides
empirical justification for incorporating relaxation-based
VR scenarios as a distinct therapeutic component rather
than an auxiliary feature of exposure.

Overall, the proposed model differs from existing
approaches in several key aspects. First, it introduces a
functional classification of VR scenarios aligned with psy-
cho-emotional states and therapeutic objectives, which is
largely absent in prior studies. Second, it operationalises
clinical decision-making through a step-by-step algorithm,
addressing the lack of standardised implementation pro-
cedures. Third, it integrates exposure, stabilisation, and
integration into a single coherent framework, thereby re-
flecting psychophysiological processes of activation and
recovery. Finally, it incorporates safety-oriented mecha-
nisms, including continuous monitoring and adaptive in-
tensity regulation, which respond to concerns regarding
retraumatisation risk.

CONCLUSIONS

The developed scientific and methodological foundations
for the step-by-step application of twenty VR scenarios in
rehabilitation psychology create a theoretical and practical
basis for the introduction of innovative technologies into
the national system of psychological assistance. The three-
stage model of interventions ensures systematic and safe
therapeutic processes, and detailed protocols and algo-
rithms provide specialists with concrete tools for practical
work. Systematisation of VR scenarios by functional pur-
pose makes it possible to select therapeutic interventions in
a targeted way, depending on the client’s current needs and
stage of rehabilitation. The developed methodological rec-
ommendations take into account both technical and ethical

Scientific and methodological foundations...

aspects of VR application, ensuring high standards of pro-
fessional activity. The implementation of Meta Quest 2 Pro
with integrated therapeutic scenarios into rehabilitation
psychology practice has significant potential to improve
the effectiveness of assistance to individuals with traumat-
ic experiences. Controllability, safety, and a high level of
client engagement make VR technologies a valuable addi-
tion to traditional methods of psychological rehabilitation.
The presented methodological developments are the initial
stage toward large-scale implementation of VR technolo-
gies in national psychological practice.

The proposed methodological framework has implica-
tions not only for clinical practice but also for the moderni-
sation of professional training in rehabilitation psychology.
Its implementation requires systematic integration of struc-
tured VR-based modules into university curricula, the de-
velopment of competency-based standards for immersive
interventions, supervised practice models, and regulatory
guidelines to ensure safe, ethical, and effective profession-
al application. Further development of this field requires
empirical testing of the effectiveness of the proposed ap-
proaches, expansion of the VR toolkit, and systematic
training of qualified specialists. Successful implementation
of these tasks will contribute to a significant improvement
in the quality of psychological rehabilitation and the crea-
tion of a modern, technologically equipped system of psy-
chological assistance in Ukraine.
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HaykoBo-meToaonoriuHi 3acagu BukopuctanHsa VR-npakTuk
y peabiniTauiiHin ncuxonorii

AHorauis. 3pocTaHHA KIIBKOCTI 0¢i6, AKi mOCTpaskianmu BHACTIKOK BilicbKOBUX Aill B YkpaiHi, akTyaisyBano norpeby
y HayKOBO OOI'PYHTOBaHUX IM(POBUX IHCTPyMeHTaX ICUMXOIOTiYHOI peabimitanii. CTpiMKMII pO3BUTOK iMEPCUBHUX
TEXHOJIOTiif 3yMOB/II0O€ HEOOXiTHICTh METOMOMOTIYHOI crcTeMaTu3anii ix 3acTocyBaHHA y peabiniTaniitHil mcuxomorii.
Metow pocmimpkeHHa 6yn0 OOIPYHTYBaHHA Ta pO3pOOJIEHHSA KOMIUIEKCHOI MeTOZO/IOrii BUKOPUCTAHHS TeXHOJIOTil
BipTyanbHOi peanbHocTi (VR) y peabimitaniiiniil ncuxonorii, 3okpema cucTeMaTysanii TepaneBTUYHUX CLeHapiiB,
IIPOEKTYBaHHA MOJe/Ii BTPyYaHH:A Ta CTBOPEHH a/ITOPUTMY BUOOPY clieHapiiB. MeTOZO/IOrisA BOCTiIKeHH A I'PyHTyBaIacs
Ha MDKAMCIMIUIIHAPHOMY TeOpeTHYHOMY aHaJIi3i, 10 MOENHYE KOTHITMBHO-IIOBEiHKOBY Tepallilo, TpaBMO(OKYCOBaHY
IICUXOTepallilo, HelfpOIICUXO/IoTiio Ta iMepcuBHi 1MdpoBi TexHooril. [I14 mo6yRoBY TphoXeTaIIHOI MO/ BTPYYaHHA
Ta PO3pOOIEHHA CTAaH[APTM30BaHMX IPAKTUYHUX IIPOTOKONIB 3aCTOCOBAHO METOAM aHAJi3y, CUHTe3y, CTPYKTYPHO-
(YHKIIOHA/IbHOTO MOJEMIOBaHHA Ta CUCTeMaTu3anil. BcTaHOBIeHO, 1o iMepcuBHI cepemoBuila 3abe3ledyloTh
KOHTPO/IbOBAHY €KCIIO3NIII0 10 TPaBMAaTUYHUX CTUMYIIB i3 30epekeHHAM IICUXOJIOTiYHOI Oe3IeKky Ta TepaleBTUYHO]
rHy4KocTi. Pospobneno dyHkuioHanpny xracudikanilo ABafIATH TepalleBTMYHMX CleHapiiB BigmosimHo fo ix pori
B eKcIosmlil, crabimizanii, iHTerpauii, TpeHyBaHHI YCBiJoOM/ICHOCTi Ta KOTHiTMBHOMY BigHOBIeHHi. O6IPyHTOBaHO
TPbOXETAIHY MOJIe/Ib BTPY4aHH (eKCIIO3ULiA — cTabinisanis — iHTerpanis), mo sabesnedye noc/1iflOBHUI TepalleBTUYHNI
BIUIMB i MiHiMi3ye pu3MK peTpaBMarusalii. 3alIpOIIOHOBAHO ITOKPOKOBMII aITOPUTM BUOOPY ONTHMAaIbHMX CLieHapiiB
3 ypaxyBaHHAM IICMXOEMOIIJfHOTO CTaHy KJI€HTAa, TepaleBTMYHMX Linell i Bu3HadeHux Tpurepis. CTPyKTypoBaHO
CTAaH[IApTU30BaHi MPOTOKOJIN CECIVl, O BK/IIYAIOTD MiITOTOBYMII, OCHOBHIII Ta IHTErpal[ifiHNII €Taly 3 BU3HAYEHNMN
IapaMeTpaMy TPUBAJIOCTI Ta Kpurepiamm Oesneku. IIpakTuyHa LiHHICTH pe3y/IbTaTiB IONATa€E Y MOXKIMBOCTI iX
3aCTOCYBaHHA pea6iniTaui171HMMM IICMXOJIOTaMM, KIiHIYHMMM NPAaKTUKAMM Ta 3aK/JaZaMy BUILOI OCBITHU, AKi TOTYIOTbH
¢axiBuiB y cdepi ncuxonoriunoi peabinitanii, 30kpemMa y po6oTi 3 BeTepaHaMit, BHYTPIillIHbO NepeMillleHuMM ocobamu
Ta {HIIMMU KaTeropisAMu ocib, o 3a3Ha/IM TPaBMAaTUYHOTO BIUIVBY

Kniouosi c1oBa: BipTyasibHa peajibHiCTh; TpaBMa; YCBiJOM/IEHICTD; €KCIIO3MIIiJIHA Tepallis; METOMOIOTIYHI IIPOTOKO/IN
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