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Abstract. Gamification and formative assessment have gained increasing
attention in education as effective strategies for enhancing student
engagement and learning outcomes. The study aimed to determine how
such an approach influences students’” motivation, comprehension of key
informatics concepts, and the development of digital competencies among
future educators. The research involved future computer science teachers
for design and implementation of interactive lessons using Minecraft to
facilitate learning and assess students' progress. The study investigated the
effectiveness of using Minecraft Education as a gamified tool for formative
assessment in primary school informatics education. The results indicated
that integrating gamified formative assessment significantly enhanced
students’ interest, engagement, and comprehension. Future teachers also
gained valuable experience in designing student-centred learning activities
using Minecraft, demonstrating improved pedagogical skills and effective
use of digital tools. The results indicated that students demonstrated
increased interest, engagement, and comprehension when formative
assessment was embedded in a gamified environment. Additionally, future
teachers gained valuable experience in designing student-centred learning
activities, fostering creativity, and utilising digital tools effectively. Statistical
analysis confirmed the positive impact of gamified formative assessment
on learning outcomes. The study suggested that incorporation of digital
game-based learning strategies into teacher education programs can
significantly enhance pedagogical skills and the ability to create interactive
learning experiences. The study concluded that gamification can be an
innovative and effective approach to formative assessment in informatics
education, providing students with immediate feedback while maintaining
their motivation. The findings of this study have practical implications for
primary school teachers, informatics educators, and curriculum developers
seeking to integrate gamified approaches into the learning process. The
results offer insights into leveraging Minecraft Education for formative
assessment, which can enhance student engagement and improve learning
outcomes

Keywords: informatics education; digital learning; teacher training;
interactive learning; student engagement; educational technology
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INTRODUCTION

Formative assessment, a dynamic and student-centred
approach, is pivotal in contemporary education, fostering
deeper learning by providing real-time feedback and en-
couraging self-reflection. However, traditional formative
methods often struggle to engage modern digitally im-
mersed learners, particularly in primary education. Gam-
ification, especially through platforms such as Minecraft
Education Edition, offers a solution by creating immersive,
interactive learning environments that seamlessly integrate
assessment with engaging problem-solving scenarios.

Authors M. Singh & D. Sun (2025) explored the po-
tential of Minecraft Education Edition as a metaverse-like
platform for STEM education, involving 40 students in col-
laborative learning tasks related to Chemistry, Coding, and
Al Education. Using the Game Experience Questionnaire
(GEQ) and the STEM Outcome Survey, the researchers an-
alysed student engagement, social presence, and learning
outcomes. The study revealed that Competence, Flow, and
Challenge significantly enhance immersion, supporting the
idea that Minecraft fosters deep learning experiences. The
study concluded that Minecraft Education Edition enhanc-
es social presence, promotes behavioural involvement, and
reduces negative social interactions, making it a promising
educational tool for STEM learning. The authors recom-
mend further customised Minecraft environments to im-
prove game-based learning strategies.

E.J. Slattery et al. (2024) analysed experiences of teach-
ers using Minecraft Education Edition in Irish primary
schools as part of the Irish national project-based initiative
Future is MINE. Through semi-structured interviews with
11 teachers, the study identified six key themes: enhanced
student collaboration, increased creativity, active learning
participation, inclusivity, curricular integration, and barri-
ers to adoption. The study determined Minecraft’s role in
fostering 21* century skills while rendering learning more
engaging and accessible. However, the study also highlight-
ed technological barriers that hinder implementation and
suggests solutions for improving Minecraft-based learning
in primary classrooms.

In the study by C.L.S. Tablatin et al. (2023) investigated
the impact of Minecraft-based STEM education through
the What-If Hypothetical Implementations in Minecraft
(WHIMC) project, conducted in the Philippines. Using
pre- and post-STEM Interest Questionnaires (SIQ) and
the Game Experience Questionnaire (GEQ), the study
assessed changes in students’ interest in STEM subjects.
Results showed a minimal overall effect on STEM inter-
est, though students demonstrated greater awareness of
the importance of studying for STEM careers. While no
significant difference was found in the overall game expe-
rience between high- and low-performers, high-perform-
ers reported higher immersion levels, indicating a more
engaging and enjoyable experience. The study concluded
that efficient STEM learning in Minecraft requires both en-
gaging gameplay and well-structured educational tasks, as
open-ended exploration alone can be challenging even for
top-performing students.

E.J. Slattery et al. (2023) explored experiences of pri-
mary school students with Minecraft Education during a
national project-based initiative in Ireland. The study fol-
lowed a two-phase approach, where students first learned
how to use Minecraft Education and then participated in
a national competition to design a sustainable communi-
ty. Using a mixed-methods design, the study surveyed 173
students (grades 3-6) and conducted focus group inter-
views with 30 sixth-grade students. Findings revealed that
students found Minecraft Education engaging, easy to use,
and beneficial for creativity and collaboration. Thematic
analysis identified five key themes: collaboration, creativ-
ity, immersive learning, student engagement, and digital
skills development. The study highlights the value of pro-
ject-based learning with Minecraft in fostering 21*'-century
skills and enhancing student learning experiences.

Scientists M. Nkadimeng & P. Ankiewicz (2022) inves-
tigated the affordances of Minecraft Education Edition as
a game-based learning tool for teaching atomic structure
in junior high school. Using a qualitative approach, the
study observed and interviewed 20 eighth-grade students
in a South African private school, aligning the intervention
with the national curriculum. Findings showed that Mi-
necraft Education motivated students, increased engage-
ment, and facilitated critical thinking and collaboration
while rendering the atomic structure less abstract. How-
ever, not all Minecraft crafting station features promoted
deep learning, highlighting the need for further research
on which game elements best support conceptual compre-
hension. The study suggested further exploration of online
Minecraft-based interventions and expand the application
to other curriculum topics and diverse learning contexts.

S. Bourdeau et al. (2021) explored the use of Minecraft
Education Edition as a simulation-based training platform
for teaching agile project management. The study involved
153 university students who applied the Scrum framework
to execute a simulated project within Minecraft. Findings
revealed that students had a highly positive perception of
their learning experience, describing it as both stimulating
and challenging. The study highlights the potential of using
“readymade” virtual world platforms like Minecraft for im-
mersive, interactive, and engaging education, offering prac-
tical recommendations for educators seeking to integrate
information and communication technologies (ICT) into
teaching and learning.

In the study by N. Klimova et al. (2021) explored the
use of Minecraft: Education Edition as online game-based
learning tool during the COVID-19 pandemic. The study
organised an online programming contest aimed at low-
er-secondary school pupils as part of the EU Code Week in-
itiative in Slovakia. The contest involved ten programming
tasks based on the Slovak Informatics curriculum for grades
5-6, covering topics such as case analysis, sequences of com-
mands, loops, and debugging. The results of the contest were
analysed by age and gender to assess the success of the stu-
dents in solving the tasks, highlighting the effectiveness of
Minecraft in engaging students with programming concepts.
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Assessment is a fundamental part of the learning
process, shaping not only how students comprehend and
engage with educational content but also affects progress
perception. Among various approaches, formative assess-
ment can be noted as an essential tool for guiding students
through their learning journey. In contrast to traditional
summative assessments, which evaluate knowledge at the
end of a unit or course, formative assessment is continu-
ous, dynamic, and student-centred. It provides real-time
feedback, identifying areas for improvement for students
while enabling teachers to adapt instruction accordingly.
This process fosters improved comprehension, encourages
self-reflection, and ensures more meaningful learning out-
comes. The study aimed to develop and implement a gam-
ified course for student-teachers, which integrates teaching
methodologies for primary school informatics with the use
of Minecraft as a formative assessment tool. The research
objectives included:

1) Development and implementation of methods for
using Minecraft to create interactive and engaging lessons
for primary school students.

2) Training of future teachers to integrate formative
assessment into a Minecraft environment to monitor and
improve student progress.

3) Evaluation of the effectiveness of gamified lessons
developed in Minecraft on student engagement, learning
outcomes, and the quality of formative assessment.

MATERIALS AND METHODS

Participants were divided into two groups: a control group
and an experimental group. The control group received tra-
ditional methods of teaching informatics, while the exper-
imental group underwent training focused on gamification
and the use of Minecraft as an educational tool. The evalu-
ation of the experiment focused on several criteria. Firstly,
the quality of the lesson plans developed by the students
was assessed, ensuring alignment with learning objectives
and effective use of in-game assessment tools. Secondly, the
perceived readiness of the students to apply Minecraft in
their future teaching was measured, gauging their profi-
ciency with the methodology. Additionally, the response of
primary school students to the Minecraft-based lessons was
examined, focusing on their level of motivation and engage-
ment, as well as the overall learning outcomes. Lastly, the ef-
fectiveness of formative assessment was evaluated, examin-
ing student comprehension of the material before and after
thelesson. Therefore, the evaluation criteria were as follows:

® Quality of developed lesson plans (alignment with
learning objectives, use of in-game assessment tools).

® Readiness of students to apply Minecraft in their fu-
ture teaching (level of proficiency in the methodology).

® Primary school students’ response (motivation, en-
gagement, learning outcomes).

e Effectiveness of formative assessment (students’
comprehension of the topic before and after the lesson).

For data processing, a 12-point scale was used for each
of the four evaluation criteria. Data collection methods
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included surveys, teacher observations, and testing. A total
of 12 students participated in the study, with 7 in the con-
trol group and 5 in the experimental group. For statistical
analysis, the Mann-Whitney U-test was applied, which is
well-suited for small sample sizes, to determine any signifi-
cant differences between the two groups. The Mann-Whit-
ney U-test was used to compare the distributions of two
independent groups. The test was based on the ranks of the
data, and it calculates two U statistics, U, and U, for the
two groups.
The formula for U, is:

Us=Ry— W’ 1)
where: R, — sum of ranks for the control group, n_A -
number of participants in the control group.

Similarly, the formula for U, is:

_ _ ng(ng+1)

Up = Rg — =, (2)
where: R, — sum of ranks for the experimental group, n, -
number of participants in the experimental group.

The final test statistic is:

U=min(U,, U,). (3)

This study employed an experimental design to inves-
tigate the effectiveness of gamified formative assessment
using Minecraft Education in primary school informatics
education. The research involved future computer science
teachers who developed and implemented Minecraft-based
lessons for primary school students. The research stages be-
gan with a theoretical preparation phase, during which par-
ticipants from both the control and experimental groups
studied key concepts related to gamification, formative
assessment methods, and the educational applications of
Minecraft. Following this, the experimental group engaged
in practical training sessions, prioritising the introduction
to Minecraft Education and its built-in assessment tools,
such as quests, building tasks, Redstone mechanisms, and
Non-Player Characters (NPCs) for feedback.

Data collection involved a combination of surveys to
assess primary school students’ motivation, engagement,
and comprehension; teacher observations to evaluate the
quality of the lesson plans and the implementation process;
testing to measure students’ comprehension of the mate-
rial before and after the lessons. The survey was conduct-
ed as part of a broader mixed-methods approach to assess
the effectiveness of using Minecraft Education Edition in
formative assessment. Data collection included surveys
completed by primary school students and student teachers
involved in both the experimental and control groups. For
primary students, the survey addressed the motivation, en-
gagement, and perceived comprehension of the material af-
ter the lessons. Questions were phrased in age-appropriate
language, and where necessary, teachers assisted students
in interpreting the content to ensure reliable responses. For
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the student teachers, the survey addressed the readiness to
use Minecraft in the classroom, impressions of how well the
game-based tools supported formative assessment, and ob-
servations of student reactions.

All surveys were conducted after the intervention, with
responses collected anonymously and voluntarily to en-
courage honesty and minimise bias. In addition to the sur-
veys, teacher observations and student test results were used
to triangulate the findings. The data obtained from these
tools were analysed both qualitatively, through thematic
coding of open-ended responses and observations, and
quantitatively, using the Mann-Whitney U-test to identify
statistically significant differences between the control and
experimental groups. This combination of student feed-
back, teacher reflection, pre- and post-lesson assessment
provided a comprehensive picture of how gamified form-
ative assessment affected student learning and engagement.

The collected data were analysed using the Mann-Whit-
ney U-test to determine significant differences between the
control and experimental groups, with evaluation criteria
including the quality of lesson plans, student readiness to
apply Minecraft, primary school student responses, and the
effectiveness of formative assessment. The methods em-
ployed included Minecraft Education Edition as the prima-
ry tool for developing and implementing gamified forma-
tive assessment, the Mann-Whitney U-test as the statistical
method to analyse the differences between the experimen-
tal and control groups, and qualitative methods, specifical-
ly surveys and observations, to gather feedback on student
engagement and teacher implementation.

The structured approach was used for a comprehen-
sive evaluation of the impact of Minecraft-based gamified
formative assessment on primary school informatics edu-
cation. The experiment unfolds in a series of stages. Ini-
tially, students from both groups underwent a theoretical
preparation phase, learning key concepts such as gamifi-
cation, formative assessment methods, and how Mine-
craft can be used in primary school settings. Afterwards,
the experimental group participated in a practical session
where students were introduced to Minecraft Education
and learned to utilise its built-in assessment tools, such as
quests, building tasks, Redstone mechanisms, and NPCs for
feedback. Once students were comfortable with Minecraft,
the participants from the experimental group were tasked
with designing personal interactive lessons. These lessons
were centred around Minecraft, incorporating elements
such as signage, digital success tables, and in-game tests
to provide formative assessments. The lessons were then
validated by conducting open lessons in primary schools
with implemented Minecraft-based learning environment,
gathering feedback from primary school students on moti-
vation, engagement, and material comprehension.

Prior to the study, ethical approval was obtained from
the school. Informed consent was obtained from the par-
ents or legal guardians of all participating primary school
students. Assent was also obtained from the students
themselves, where appropriate, ensuring their voluntary

participation. All data was anonymised to protect the priva-
cy of the participants, and the study adhered to the ethical
guidelines and principles. All research activities were con-
ducted following established ethical guidelines for educa-
tional research, particularly the ethical standards outlined
in the Ethical guidelines for educational research (2018).
The study respected participant confidentiality, ensured
voluntary participation, and provided the right to with-
draw at any stage without consequences. No identifying
information was disclosed, and data were used solely for
academic purposes.

RESULTS AND DISCUSSION

Assessment is a fundamental part of the learning process,
shaping not only how students comprehend and engage
with educational content but also how personal progress
is perceived. Among various approaches, formative assess-
ment is notable as an essential tool for guiding students
through learning. In contrast to traditional summative as-
sessments, which evaluate knowledge at the end of a unit
or course, formative assessment is continuous, dynamic,
and student-centred. It provides real-time feedback, help-
ing students identify areas for improvement while enabling
teachers to adapt instruction accordingly. This process fos-
ters expands comprehension, encourages self-reflection,
and improves learning outcomes.

At its core, formative assessment is about learning
in progress, not just measuring results. It transforms the
classroom into an environment where mistakes are viewed
as opportunities rather than failures. As students receive
immediate feedback, a sense of progress over learning
is developed, gradually building confidence in the abil-
ities. The traditional model of grading often discourages
risk-taking, as students fear low scores that might impact
their overall performance. Formative assessment, on the
other hand, develops a growth mindset, motivating stu-
dents to experiment, explore, and refine the knowledge
through active participation. However, implementation of
effective formative assessment strategies in primary edu-
cation presents certain challenges. Many teachers strug-
gle with integrating assessment seamlessly into lessons
without overwhelming students or disrupting the flow of
learning. There is also the issue of engagement - tradi-
tional formative assessment techniques, such as quizzes,
written reflections, or verbal questioning, may not always
captivate young learners, particularly in an era where digi-
tal technologies dominate daily experiences. This is where
gamification is a notable solution, providing an engaging,
interactive way to assess students in real-time while main-
taining their interest and motivation.

One of the most effective platforms for gamifying form-
ative assessment is Minecraft Education Edition. Originally
designed as a sandbox video game, Minecraft has evolved
into a versatile educational tool, offering a unique way to
integrate problem-solving, creativity, and collaboration
into the learning process. In contrast conventional educa-
tional software, which often feels restrictive and structured,
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Minecraft enables students to explore, build, and interact
with a dynamic world that mirrors real-life problem-solv-
ing scenarios. It provides an immersive environment where
students engage with learning materials in a natural and
enjoyable way. The power of Minecraft in education is de-
termined by rendering abstract concepts tangible. Wheth-
er students are designing historical landmarks, simulating
ecosystems, or programming logic-based circuits with
Redstone, knowledge is constructed actively rather than
passive information absorption. This level of engagement
is crucial for formative assessment as it enables teachers
to observe students’ thought processes in action. Instead
of simply grading an answer on paper, educators can view
how students approach challenges, what causes struggle,
and what strategies should be used to overcome obstacles.

Minecraft is particularly effective for formative assess-
ment as it provides instant feedback loops. For example,
students working on a coding challenge within Minecraft
can immediately note whether their commands function as
intended. If something doesn't work, the approaches can be
tweaked, enabling idea verification without penalties. This
aligns with the principles of formative assessment, which
emphasise trial, reflection, and improvement. Moreover,
Minecraft’s collaborative nature enables peer assessment,
where students learn from each other, exchange feedback,
and refine skills together.

Another key advantage is that Minecraft naturally in-
tegrates different types of formative assessment without
creating an atmosphere of a test. Teachers can monitor
progress through in-game achievements, observation of
student creations, or structured challenges where students
demonstrate comprehension in a hands-on manner. Ad-
ditionally, built-in tools such as NPCs (non-player char-
acters) for providing hints, digital signboards for instruc-
tions, and Redstone mechanisms for interactive quizzes
can be used by educators to design assessment experiences
to feel as engaging adventures rather than traditional tests.
In primary education, where play-based learning is essen-
tial for cognitive and social development, Minecraft pro-
vides a bridge between structured learning objectives and
student-driven exploration. The open-ended nature of the
game fosters critical thinking, adaptability, and persever-
ance - key skills that are beneficial beyond academic suc-
cess. When formative assessment is embedded in such an
engaging environment, students internalise learning goals
more effectively, taking an active role in education rather
than being passive recipients of information.

As education continues to evolve in the digital age, the
need for innovative assessment approaches becomes more
pressing. Formative assessment, when combined with gam-
ification and digital tools such as Minecraft, has the poten-
tial to transform learning into a more engaging, person-
alised, and effective experience. By leveraging Minecraft’s
ability to immerse students in meaningful problem-solving
scenarios, teachers can ensure that assessment is not just
about measuring what students know but about assisting
in development and success. Minecraft Education is more
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than just a game; it is an innovative educational platform
that renders learning more realistic, which traditional
methods could not achieve. It is built to engage students
in a fun, interactive, and immersive environment where
exploration, creation, and learning is done while develop-
ing critical skills. What sets Minecraft Education apart is
its versatility — teachers can use it for a wide range of sub-
jects, from math and science to history, language arts, and
coding. One of the key features of Minecraft Education is
the variety of educational tools. The game provides a rich
variety of in-game elements that are tailored to support dif-
ferent learning outcomes. For instance, there are “Lesson
Plans” designed to guide educators on how to efficiently
incorporate Minecraft into curriculum. These plans often
come with ready-made worlds, which are pre-designed en-
vironments or scenarios that students can explore. Teach-
ers can also create worlds and crafting lessons that fit their
students’ needs.

Minecraft Education is beneficial in hands-on, pro-
ject-based learning. For instance, students can collaborate
to solve problems or complete quests, which helps develop
teamwork, critical thinking, and problem-solving skills.
For instance, during the “sustainable community” project,
students in the experimental group collaborated to design
and build virtual cities within Minecraft, requiring criti-
cal thinking to solve resource management challenges and
develop collaborative strategies to achieve their goals. The
quests designed for the coding lessons required students to
problem-solve in real time, for example if an NPC gave a
student a task to create a Redstone circuit, the student had
to problem solve to make the circuit operational, and then
collaborate with other students to create larger circuits. The
increase in student motivation can be partially attributed to
the project-based learning that Minecraft Education pro-
vides, as the students were able to collaborate, and problem
solve, while working on the given tasks.

In the presented study, students were tasked with de-
signing and constructing virtual environments that re-
quired collaboration, problem-solving, and critical think-
ing. For instance, during the coding lesson, the students
were to collaborate on Redstone circuit creation. This
active engagement in project-based tasks contributed to
the enhanced student engagement and improved prob-
lem-solving skills observed in the experimental group.
Furthermore, this aligns with previous research that has
demonstrated the ability of the platform to improve stu-
dent collaboration. The game also included tools for form-
ative assessment, such as NPCs (non-playable characters)
that can provide feedback, or digital success tables where
students can track the progress. The tools not only help in
teaching but also offer ways for teachers to monitor how
well students are grasping concepts in real-time. Another
feature is the Code Builder, which introduces students to
the coding in a visual and accessible way. By using block-
based programming (similar to Scratch), students can cre-
ate personal in-game events and mechanisms, bringing
computational thinking into learning experience. This is
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especially beneficial for teaching computer science and
STEM subjects, as it demonstrates abstract concepts
through tangible, interactive experiences. Minecraft Ed-
ucation also encourages creativity, enabling students to
build structures, explore historical sites, and even recreate

iy SCIENCE

CLIMATE &
SUSTAINABILITY

real-world environments, rendering subjects such history
and geography less abstract. It supports diverse learning
styles, with visual and kinesthetic learners thriving in the
hands-on approach Minecraft offers, while auditory learn-
ers can benefit from the in-game lessons and guides (Fig. 1).
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Figure 1. Thematic lesson sets in Minecraft Education

Source: screenshot from Minecraft Education Edition

In terms of efficiency, research and feedback from ed-
ucators have shown that Minecraft Education can signif-
icantly boost student engagement. It transforms lessons
from passive activities into active experiences. Students are
not just memorising facts — learned material is applied in a
fun and meaningful environment. Minecraft also promotes
self-directed learning, as students often must employ tri-
al and error, which encourages resilience and improves
comprehension. Minecraft Education can be efficient in
formative assessment, providing real-time insights into stu-
dents’ understanding. One of the most engaging features
in Minecraft is the use of NPCs (non-playable characters)
to provide feedback. In this context, the students - future
teachers — developed and implemented these NPCs as part
of an interactive learning experience for teaching computer
science to elementary school students. These NPCs act as
virtual assistants within the game, guiding students, offer-
ing hints, and assessing their progress.

The process began with the students creating NPCs
within the game world. Students placed the NPCs in var-
ious locations, such as classrooms, mazes, or simulated
computer labs, where NPCs would interact with students
during learning tasks. For instance, in a lesson on ba-
sic programming concepts, an NPC might be positioned
near a set of blocks that students must arrange correctly
to “code” an action in the game. In this study, the “World
Game Code” from the Minecraft Education Edition’s Com-
puter Science lesson library was used as a foundational tool
for introducing primary school students to basic program-
ming concepts. As illustrated in Figure 2, this pre-designed
world provided an interactive environment where students
could visually manipulate code blocks to control in-game
actions. The future computer science teachers utilised this
world to design formative assessment tasks, such as chal-
lenges requiring students to sequence commands correctly

to navigate obstacles or solve puzzles. This ensured re-
al-time observation of students’ problem-solving process-
es and immediate feedback through in-game Non-Player
Characters (NPCs), enabling teachers to assess student
comprehension and adapt their instruction accordingly.
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Figure 2. World Game Code from the Computer Science
lesson library in Minecraft Education Edition
Source: screenshot from Minecraft Education Edition

Once the NPCs were positioned, the students pro-
grammed actions using the “Agent” feature, a simple block-
based coding interface that does not require extensive pro-
gramming knowledge. This was used to design how the
NPCs would interact with students — what dialogues would
display and what actions would be done in response to stu-
dents. The key to using NPCs as a formative assessment
tool is in designing an interaction algorithm that provides
students with immediate, personalised feedback based on
performance. For instance, if the task was for students to
write a simple algorithm to move a Minecraft character to
a specific spot, the NPC would evaluate whether a student
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used the correct commands and offer feedback accordingly.
If a student wrote the correct sequence, the NPC might say,
“Great job! Your code is correct. You've moved the charac-
ter across the course!” If the sequence was wrong, the NPC
would gently guide the student, saying, “Hmm, it looks like
the character didn’t move. Did you check the order of the
commands? Try again!”

As the students progressed, the NPCs would offer ad-
ditional guidance based on the student’s struggles, such as,
“Remember, in programming, the order of commands mat-
ters. What happens if you switch the jump and move com-
mands?”. This created an interactive feedback loop where the
NPCs not only assessed students” work but also supported
learning with helpful hints. The students also designed the
learning world to reinforce coding concepts, setting it up as
an obstacle course or puzzle that students needed to solve
using basic programming commands. Students integrated
challenges such as moving, jumping, and performing tasks
such as collecting items, with NPCs acting as assessors and
mentors, providing feedback based on the students’ success
or failure in completing each task. The world was struc-
tured in a way that challenged students’ knowledge of pro-
gramming concepts, such as sequencing, loops, and con-
ditions. Each stage of the world had an NPC that assessed
the students’ comprehension and offered tailored feedback.

Heloome 1o the
tinecraft: Education Ex
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controlled by the plager,
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Gamification of formative assessment...

To make this system effective, the students needed
access to Minecraft Education Edition, where these fea-
tures are available, and knowledge of how to use the “Code
Builder” and basic programming interface. This initial
learning process, although requiring some effort, devel-
oped interactive lessons and formative assessment tools
for students that could be used by elementary students to
learn computer science concepts. Students also developed
a learning objective and lesson plan that integrates the in-
teractive features of Minecraft with the necessary core con-
cepts to be taught. In a computer science class on learning
the basics of programming, the NPCs created were used
to assess how well students comprehended these concepts
and provided the guidance required to succeed. Figure 3
illustrates the Non-Player Character (NPC) feature within
Minecraft Education Edition, a key tool utilised by the fu-
ture computer science teachers in this study. The NPC, as
depicted, served as a virtual assistant within the Minecraft
world, programmed to deliver instructions, provide hints,
and offer real-time feedback to primary school students
during their learning activities. This interactive element
facilitated formative assessment by enabling teachers to
observe student progress and comprehension through the
NPC'’s responses and interactions, enhancing the dynamic
and personalised learning experience.
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Figure 3. NPC (Non-Player Character) in Minecraft Education Edition

Source: screenshot from Minecraft Education Edition

During the training, student teachers discovered and
implemented various Minecraft tools to enhance forma-
tive assessment, one of the most useful being digital pro-
gress charts. These charts were used by primary school stu-
dents to track progress throughout the lesson, rendering
the learning process more transparent and interactive. The
student teachers designed these charts to appear within the
Minecraft world, seamlessly integrating assessment into
the gameplay. The process began with the student teach-
ers incorporating digital progress charts into the lessons.
These charts were designed to visually represent a student’s
progress as different tasks were completed in the game. For
instance, if the lesson involved solving a series of puzzles
or coding challenges, the chart could update in real-time
to show which tasks the student had completed and which
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ones still needed attention. This feature provided not only
immediate feedback but also the visual demonstration of
personal development throughout the lesson, encourag-
ing self-reflection and motivation. Student teachers creat-
ed these progress charts using Minecraft’s in-game tools,
such as command blocks and signs, which could be pro-
grammed to automatically update as students achieved
certain milestones.

Command blocks in Minecraft are beneficial tools
that execute various in-game commands automatically
when triggered. Command blocks can be used to manip-
ulate the world, control game mechanics, and create com-
plex interactions without manual input. These blocks can
summon entities, modify player attributes, manage game
rules, and alter the environment by placing or removing
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blocks. Additionally, command blocks can teleport
players, change weather conditions, set time, and man-
age inventory items. Beyond basic functions, command
blocks support conditional logic, enabling command ex-
ecition based on specific criteria. Command blocks can
also interact with Redstone circuits, enabling automated
sequences and chain reactions. In more advanced appli-
cations, command blocks can run JSON-formatted com-
mands, display messages, and manipulate scoreboard
objectives for tracking player progress. For instance, as
students completed a coding task or solved a problem,
the chart could reflect their achievements by showing
a checkmark or a coloured progress bar. This tracked
learning progress of students and provided a visual rep-
resentation of content advancement.

The effectiveness of using digital progress charts was
evident in the engagement of students in the learning pro-
cess. As students saw their progress reflected in the game,
improving motivation for further efforts and development.
The progress charts not only provided a sense of accom-
plishment but also provided the student teachers insight
into each students learning. By tracking how students
interacted with the tasks and when difficulties were pres-
ent, the student teachers could adjust their approach in
real-time, offering additional support or challenging stu-
dents further as needed. Figure 4 demonstrates the use of
command blocks within Minecraft Education Edition, spe-
cifically showcasing the application in creating interactive
assessment tasks. In this example, the command block is
configured to detect the presence of a diamond block, trig-
gering an in-game event. Future computer science teach-
ers in this study utilised such command blocks to design
digital progress charts and interactive challenges, enabling
real-time tracking of student progress and providing im-
mediate feedback. This feature enabled a dynamic and
engaging formative assessment approach, where students
could visually monitor the achievements and teachers
could gather insights into student learning.

Command Block ®

mand Input
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Figure 4. Example of setting up a command block —
searching for a diamond block in the Minecraft world
Source: screenshot from Minecraft Education Edition

Incorporating digital progress charts into Mine-
craft-based lessons demonstrated the student teachers the
potential of game-based learning to foster a more person-
alised and engaging educational environment. The charts
were both motivational for students and a valuable re-
source for the student teachers to assess and refine teaching
methods. This experience highlighted the capabilities of in-
tegrating formative assessment techniques into interactive
learning environments such as Minecraft, rendering the
assessment process more dynamic, transparent, and mean-
ingful for both students and teachers.

Table 1 presented the final scores of students from both
the experimental and control groups, along with respective
rating positions. Students in the experimental group, who
were taught using gamified formative assessment with Mi-
necraft Education Edition, generally achieved higher scores
than the control group. The sum of ranks for the experi-
mental group is 60, while the control group’s sum of ranks
is 18. This suggests that students in the experimental group
performed better overall compared to those in the con-
trol group, indicating a positive effect of the implemented
method on student outcomes.

Table 1. Final scores of experiment participants

Student
number

Scores in the experimental

group (ranks)

Experimental group

Scores in the control group

Control group (ranks)

2 44 10.5 32 3.5
3 40 8 40 8
4 44 10.5 32 3.5
5 36 55 2 1.5
6 40 8

7 36 5.5

z 60 18

Source: original data collected by the authors during the experimental study
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The ranks for the experimental and control groups are:
The sample sizes are:

YR, =60,%R,=18.
The formula for the Mann-Whitney U statistic is:
Uy = myng + @ — 2R, (4)

U=nn-U,. (5)

B A'B A

Substituting the values:

UA=(7)(5)+%8)—60=35+28—60=3.

U,=(7)(5)-3=32.
The smaller U value is:
U=min(3.32) =3.

Use of statistical tables or a p-value calculation for the
Mann-Whitney U-test:

p=0.0106.

For a significance level of a =0.05, since p <0.05, the
null hypothesis was rejected.

Since the Mann-Whitney U-test yielded a statistically
significant result (p <0.05), the study concluded that the
scores in the experimental group were significantly higher
than those in the control group. The results should demon-
strate a statistically significant difference between the ex-
perimental and control groups, with better results in the
experimental group. This indicates that the scores in the
control group are systematically lower than those in the
experimental group. Therefore, the experimental valida-
tion of the developed methodology has proven its effec-
tiveness and is recommended for implementation in the
educational process.

The boxplot highlights the difference in distributions,
showing that the experimental group generally has higher
scores. Figure 5 presented a boxplot illustrating the distri-
bution of total scores for both the experimental and control
groups. The data, summarised in the accompanying table,
reveals a trend: the experimental groups scores are gen-
erally higher, with a sum of ranks reaching 60, compared
to the control group’s sum of ranks at 18. This visual rep-
resentation highlights the significant difference in perfor-
mance between the two groups, supporting the conclusion
that the Minecraft-based gamified formative assessment
had a positive impact on learning outcomes. The follow-
ing discussion contextualises the empirical results in the
existing literature and highlights the practical application.
I. Sanchez-Loépez et al. (2022) analysed Minecraft: Educa-
tion Edition as a pioneering example of a digital learning
platform within the metaverse. Using a methodology com-
bining Multimodal Discourse Analysis, Grounded Theory,
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and the Constant Comparative Method, the study analysed
educational potential of Minecraft, emphasising key fea-
tures such as participant identity, agency, creativity, and the
role of community in the learning process. The study high-
lighted how the platform adapts physical world elements to
a connected digital environment, introducing novel aspects
such as avatars, multimodal literacy, and game mechanics
that foster creativity. The study concluded that Minecraft:
Education Edition provides significant benefits for teach-
ers, parents, and administrators, with the educational expe-
rience largely dependent on how these stakeholders man-
age and execute the platform’s pedagogical possibilities.

Comparison of scores between experimental

and control groups
48}

40+ o

group

36 |

il D
28t :
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Figure 5. Boxplot with results in the experimental
and control groups
Source: developed by the authors based on the study’s
experimental data

The research by C.I. Helvey et al. (2023) explored the
potential of games, particularly sandbox games such as
Minecraft, for experimental research in human operant be-
haviour. The study discussed how boredom and subject in-
terest were long-standing challenges in traditional human
operant research, where participants may lose motivation
due to the repetitive nature of tasks. By incorporating dy-
namic, game-like experimental paradigms, researchers can
minimise attrition and boredom, rendering tasks more
engaging and reducing the probability of participants dis-
engaging. Games such as Minecraft, which enable custo-
misation with minimal or no coding requirements, present
an accessible solution. These games offer flexible environ-
ments for creating controlled yet dynamic experimental
tasks, enabling researchers to design experiments that are
more engaging for participants.

M.K.A. Sulaiman et al. (2024) explored the use of Mi-
necraft Education to teach solar photovoltaic (PV) concepts
to secondary school students in Malaysia. The study deter-
mined that Minecraft Education significantly enhanced
students’ comprehension of solar PV technology, improv-
ing knowledge retention. The platform proved to be an
engaging tool that rendered complex scientific principles
more accessible, promoting active participation and criti-
cal thinking. The findings support the integration of digital
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tools in science education to improve learning outcomes
(Sulaiman et al., 2024).

The work by P. Andersen & M. Rustad (2022) ana-
lysed the use of Minecraft as an educational tool to sup-
port collaborative learning in math classes at the higher
education level. The study determined that Minecraft fa-
cilitated collaborative learning processes and assisted in
development of 21*-century skills in students. By combin-
ing social network analysis (SNA) and interaction analysis
(IA) as research methodologies, the study demonstrated
that Minecraft encouraged collaboration and subject-spe-
cific learning. These findings provide valuable insights for
creating learning designs that use digital tools to enhance
collaborative learning and contribute to the field of com-
puter-supported collaborative learning (CSCL). O. Cén-
dor-Herrera et al. (2021) explored the application of Mine-
craft Education as a tool for pedagogical teaching. The study
highlights how emerging teaching methodologies, such as
gamification, are reshaping educational environments by
integrating non-traditional elements such as video games.
Minecraft Education promotes creativity, collaboration,
and problem-solving in a digital, immersive environment,
enabling teacher-student engagement on diverse lessons
and projects. The study emphasised how this approach,
combining gamification with STEM (Science, Technology,
Engineering, and Mathematics) learning, enhances student
motivation and engagement.

The study by G.K. Ming (2023) explored how Mine-
craft Education is integrated into teaching through digital
game-based learning (DGBL). The study analysed forty
lesson plans created for Minecraft Education, emphasis-
ing language, topics, skills, and student age. The findings
demonstrated how teachers design lessons within the Mi-
necraft Education Framework, aiming to foster creativity,
critical thinking, problem-solving, and collaboration. The
study highlighted the growing use of Minecraft Educa-
tion in Malaysia, particularly in subjects such as science,
mathematics, social studies, and English, demonstrating its
potential to enhance student engagement and skill devel-
opment. A. Crespo (2021) examined the role of lead users
in the development of Minecraft: Education Edition within
the game-based learning (GBL) market. The study high-
lights that teachers, as primary users, were the originators
of the game and 90% of the significant, functionally novel
innovations within the platform. These findings contrast
with the role of producers, who were responsible for 100%
of the dimension-of-merit innovations that improve exist-
ing user functions. A. Crespo concluded by emphasising
the value of lead users in the GBL field and offers sugges-
tions for producers to better support and learn from this
vital source of innovation.

N.M. Shamsudin & T.S. Hoon (2024) explored the
integration of AI copilot in Minecraft Education Edition
to enhance teacher training and pedagogical practices in
STEM education. The study addressed how Al copilot tools
can support curriculum development, improve classroom
management strategies, and engage students in interactive

STEM learning activities. Using a qualitative approach, the
research examined the benefits and challenges of Al copi-
lot in teacher training programs, providing insights into
its potential to foster collaborative learning environments
and optimise STEM education delivery. The findings aim
to offer evidence-based recommendations for educational
stakeholders seeking to leverage AI to improve teaching
and learning outcomes.

Therefore, Minecraft Education provides a rich, mul-
tifaceted platform that supports a wide range of subjects
and offers both teachers and students a substantial tool for
learning. Whether it’s solving math puzzles, exploring his-
torical events, or building virtual ecosystems, the game’s
flexibility and engaging environment, therefore efficient for
fostering learning across various disciplines. A. Sortwell &
K. Trimble (2015) conducted a systematic review of me-
ta-analyses examining the impact of formative assessment
on K-12 students’ learning to understand its effectiveness
and sustainability. The study reviewed 13 meta-analyses,
each on formative assessment in primary and secondary
education, utilising systematic literature searches from sev-
eral key databases. The review found that formative assess-
ment generally produces positive effects on student learn-
ing, ranging from trivial to large, with no negative effects
identified. However, the effectiveness varied based on the
type of assessment used.

Yu. Kulimova (2024) conducted a systematic literature
review on formative assessment practices in secondary
schools. The study identified three main themes: assess-
ment diversity, assessment strategies, and student learning
development. The study emphasised the importance of
teacher professional development programs for efficient
implementation of formative assessment in classrooms.
Such training will help teachers integrate assessment prac-
tices to enhance student outcomes in 21*-century educa-
tion. Z. Zhang & J. Crawford (2024) explored the impact of
gamified formative assessment (GFA) on the motivation of
EFL learners, using Quizizz as a case study. The study, based
on self-determination theory, determined a strong positive
correlation between the experimental and control groups’
scores across stages, highlighting the role of gamification
in enhancing learners’ internalisation and engagement. The
results demonstrated that the experimental group achieved
higher accuracy (89.05%) compared to the control group
(74.01%), indicating that GFA boosts motivation, perfor-
mance, and language proficiency in EFL learners. This re-
search contributes to the literature by emphasising the ef-
fectiveness of gamification in fostering student engagement
and improving language skills at the elementary level.

In the study by B. Shannaq (2024) presented a model
for transforming formative assessment in Omani educa-
tion, particularly addressing challenges related to cultur-
al hesitancy and low classroom participation. The model
integrates digital formative assessment using the Moodle
Learning System (MLS), which successfully improved stu-
dent engagement and performance. The research deter-
mined that approximately 90% of students benefited from
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this approach, with academic scores increasing by more
than 10%. This study highlighted the effectiveness of digital
formative assessment in overcoming cultural and partici-
patory barriers, thereby enhancing learning outcomes in
educational contexts with limited classroom engagement.

B.B. Ndlovu (2025) explored the role of formative as-
sessment and constructive feedback in enhancing quality
education in grade 12 Accounting classes in South Africa’s
Northern Cape Province. Through qualitative interviews
with 15 teachers, the study revealed that teachers are aware
of the importance of quality education and formative as-
sessments but emphasise that these assessments should be
tailored to address learners’ challenges as necessary. The
study concluded that teachers should be trained to effi-
ciently provide feedback as part of their teaching practices
to improve student performance. Future research should
address the effectiveness of feedback and strategies for
measuring its impact on learning outcomes. J. Moon et
al. (2024) investigated the use of multimodal learning ana-
Iytics as a formative assessment tool in mathematics teach-
er education. By analysing collaboration of undergraduate
students, facial expressions, and emotional data, the study
identifies patterns that reveal significant relationships be-
tween collaborative discourse, emotional indicators, and
lesson performance. The results demonstrated that multi-
modal data can effectively predict learning outcomes and
provide deeper insights into the learning process. This ap-
proach offered promising implications for math education,
though the study also highlights its limitations and suggests
future research avenues to further refine this method.

Authors J.EP. Luzano et al. (2024) explored the use of
Symbolab and Photomath applications as formative assess-
ment tools in calculus studies at Bukidnon State University.
Through interviews, observations, and document analysis,
the study identified four key themes: learning support in
mathematics, ethical use of math applications, user-friend-
ly features, and accessibility and inclusivity. The findings
suggested that these applications enhance students’ learn-
ing experiences and provide teachers with valuable tools
to improve calculus instruction. The study recommended
that both students and teachers actively utilise these ap-
plications to deepen the expertise and awareness in the
subject. C. Li et al. (2024) conducted a scoping review to
investigate the use of gamified formative assessment (GFA)
in supporting English language learning for school-aged
students. The review analysed 30 articles (35 interventions)
published between 2016 and 2023, determining that points
and leaderboards were the most common gamification el-
ements, and immediate, simple written feedback was the
primary form of feedback. The study revealed that GFA,
particularly through quizzes, significantly enhances stu-
dents’ academic performance in English proficiency, vo-
cabulary, and grammar, as well as boosts their motivation,
satisfaction, and engagement. However, the review high-
lights the need for more theory-driven, methodologically
rigorous studies to expand the comprehension of GFA's im-
pact on young learners.
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S. Tirado-Olivares et al. (2024) investigated the use of
learning analytics (LA) in primary education to enhance
historical thinking. The study, involved 76 elementary stu-
dents (ages 10-12), explored the impact of LA on academic
achievement and self-efficacy. The findings revealed that LA
particularly benefitted students with low historical knowl-
edge, enabling the prediction of academic performance,
especially in historical thinking. The study also identified
a gap between students” perceived abilities and actual per-
formance, suggesting the need for formative tasks that help
students recognise limitations and misconceptions before
exams. The results indicate that LA can be a valuable tool
for formative assessment in history education.

The discussion of the reviewed literature underscored
that Minecraft Education is a multifaceted and engaging
platform supporting a wide range of subjects, offering both
teachers and students a powerful learning tool. Studies
consistently demonstrate its effectiveness in enhancing stu-
dent engagement and knowledge retention. Furthermore,
research on formative assessment emphasises positive im-
pact on learning outcomes, with gamified approaches and
digital tools such as Al copilots, learning analytics, and mo-
bile applications proving particularly effective in boosting
student motivation and performance. These studies high-
light the importance of integrating digital technologies and
innovative assessment strategies to improve educational
practices and address contemporary learning challenges.
In summary, the study demonstrated that Minecraft Edu-
cation Edition significantly improved student engagement
and performance in the experimental group compared to
traditional methods. The results highlight the effectiveness
of gamified formative assessment tools in enhancing learn-
ing. These findings suggest that game-based learning can
foster more dynamic and effective educational experienc-
es. Future research could explore the long-term impact of
these methods.

CONCLUSIONS

The study highlighted the potential of gamification and
formative assessment in improving informatics educa-
tion for primary school students. By integrating Minecraft
Education as an interactive learning tool, student-teach-
ers were able to create engaging lessons that encouraged
problem-solving, creativity, and motivation among young
learners. The findings demonstrated that well-structured
gamified formative assessments, such as NPC-based feed-
back systems and digital progress charts, not only enhance
students’ comprehension of key concepts but also rendered
the learning process more dynamic and student-centred.
Moreover, the experiment confirmed that future computer
science teachers greatly benefit from hands-on experience
in designing and implementing gamified lessons. Teachers
not only gained technical proficiency in using Minecraft
as a teaching tool but also developed essential pedagogi-
cal skills, such as fostering student engagement, adapting
formative assessment strategies, and promoting a creative
approach to instruction. The statistically significant results
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from the study suggested that incorporation of such digital
tools in teacher training programs could positively influ-
ence the way informatics is taught in primary schools.
Given the success of this approach, it would be ben-
eficial to integrate more game-based learning strategies
into teacher training curricula. Future educators should
be encouraged to experiment with digital tools such as
Minecraft to create interactive, student-centred learning
environments. Universities and educational institutions
should offer specialised courses that emphasise the use of

opportunities to collaborate and share best practices, en-
suring that gamification is not just an occasional classroom
experiment but a well-supported instructional approach.
Future studies could conduct longitudinal analyses to
assess the sustained impact of gamified formative assess-
ments and explore the application of these methodologies
across diverse digital platforms, thereby optimising the in-
tegration of 21%-century skills into primary education.
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lenmicbikauia dopmyBanbHOro OLiHIOBAHHA B NOYaTKOBIN LUKOJI
yepe3 po3po6Ky Ta BNPOBaAXEHHS KypCiB i3 BUKOpUCTaHHAM Minecraft
ManbyTHIMU BUMTENnssMu iHchopMaTUKK

AHoTauis. Teiimidikania ta popMyBanbHe OLiHIOBaHHA IPUBEPTAOTh Jledai OiIbIIy yBary B OCBIiTi fK edeKTUBHI
cTpareril HigBUINEHHA 3aJy4eHOCTI CTYHEHTIB Ta IIOKpAllleHHA pe3y/IbTaTiB HaBYaHHA. MeTol0 NOCTiIKeHHA O6yI0
BM3HAYUTH, K TaKMil IiAXip BIUIMBae Ha MOTMBALI0 CTYAEHTIB, PO3yMiHHA KIIOYOBUX IOHATH iHQopMaTtukm Ta
PO3BUTOK LMPOBUX KOMIIETEHTHOCTEN y MalOyTHIX IemaroriB. Y mocmimkeHHi 6pamu ydacTb MayiOyTHi Bumreni
inpopMaTyKL, AKi po3poOIAIM Ta BIPOBA/KYBa/IN iHTepaKTUBHI YPOKY 3 BUKOpUCTaHHAM Minecraft 11 nomermenss
HaBYaHHA Ta OLIHIOBaHHA Iporpecy yuHiB. Lle pmocmimkeHHA BuBYano e(peKTMBHICTb BMKOpUCTaHHA Minecraft
Education sk reiimigikoBaHoro iHCTpyMeHTY /s GOpMYBaJIbHOIO OL[iHIOBaHHA B iHPOPMATUYHIlI OCBITi B II0YaTKOBil
mwKoyi. Pesynbraty mokasamy, mjo iHTerpanisf reiiMigpixoBaHOro (GOpMyBaJbHOrO OLIHIOBAHHA 3HAYHO IIiIBMIINIIA
3alliKaB/IeHICTh, 3a/y4eHICTb Ta PO3yMiHHA y4HiB. MaliOyTHI BuMTesIi TakoXX OTpUMaMy LiHHWUI BOCBix y po3po6bui
HaBYaJIbHOI [iA/IBHOCTI, OPIEHTOBAHOI Ha y4H:, 3 BUKOpPMCTaHHAM Minecraft, mpoeMOHCTpYBaBIIN BJOCKOHA/IEHHA
IIefaroriyHyX HaBMYOK Ta eeKTVMBHE BUKOPYUCTAHHA IV(PPOBUX iHCTpyMeHTIiB. Pe3dynbraTy mokasaum, IO CTYAeHTH
IIPOJIEeMOHCTPYBa/IM HiBUILEHY 3alliKaB/IeHICTb, 3aJy4eHICTh Ta pO3yMiHHA, KoM (GOpMyBa/lbHe OLiHIOBaHHA 0yIIO0
IHTErpoBaHO B reﬁ[MifbiKOBaHe cepeposue. Kpim Toro, Ma17[6yTHi BUMTEN OTpUMaNM LiHHMUI JOCBif Y p03p06ui
HaBYaJIbHOI [iA/IBHOCTI, OPIEHTOBAHOI Ha Y4HA, PO3BUTKY KPEaTUBHOCTI Ta e()eKTBHOMY BUKOPMCTaHHI 1M(pOBUX
incrpyMenTiB. CTaTUCTUYHUIL aHAIi3 NiTBepAB IO3UTUBHIIL BIUIUB reiiMidikoBanoro ¢popMyBaabHOIO OLIHIOBAHHA
Ha pe3y/IbTaTy HaB4aHHA. Ile JOoC/IiKeHHA CBifYNTD PO Te, 10 BKIIOYEHH CTpaTerill HABYaHHA Ha OCHOBI IMdpoBuX
irop y mporpaMm IiJrOTOBKM BYMTE/IB MOXX€ 3HAYHO ITOKPAILIUTM II€JAroriyHi HaBMYKM Ta 3/IaTHICTb CTBOPIOBATHU
iHTepaKTMBHUII HaBYaJIbHMII JOCBif. Y HOCTiIKeHHI 3poOIeHO BMCHOBOK, L0 reiiMidikalia MoXke CIyryBaru
iHHOBaUiTHMM Ta epeKTUBHUM I IX0/;0M 10 pOPMYBa/IbHOT'O OLIiHIOBaHHA B iH)OpMaTHYHIl OCBITi, HaJJAI0UU CTYAeHTaM
HeraiiHNI1 3BOPOTHIIT 3B'A30K, 30epiraoun Ipyu 1boMy IXHIO MOTUBAIi0. Pe3y/IbTaTy HOCTiI)KeHHA MalOTh IIPaKTIYHe
3HAUeHHA /I BYMTEJIB II0YaTKOBOI IIKOJIM, BUK/IafadiB iHGOPMATUKYU Ta pO3pOOHNUKIB HaBYaJIbHNUX IporpaM, Aki
IIparHyTb iHTerpyBaTy reiiMidikoBaHi migXoxu B HaBYaJIbHMII IpoLec. BOHM NPONOHYIOTh MPAaKTUYHI IOPaAN LOLO
Bukopucranusa Minecraft Education pnsa ¢popmMyBanbHOrO OLIHIOBaHHA, IO MOXKe MiIBMIINTY 3aJy4eHICTh Y4HIB Ta
TOKPALUATY Pe3y/IbTaTy HaBYaHHA

Kniouosi cnoea: 1idpose HaBYaHHSA; MATOTOBKA BUNTEIIB; iHTepaKTMBHE HABYAHHSA; 3aTy4eHH: YIHiB; OCBiTHI TeXHOOTII
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INTRODUCTION

This study holds significant importance as it explores the
teaching of young children through creative arts, the study
illustrated the delicate balance educators must maintain

........................................................................................................

Abstract. This study aimed to uncover how educators conceptualise,
implement, and reflect on play-based pedagogical practices within the context
of creative arts instruction. Employing a qualitative, phenomenological
methodology, the research involved semi-structured interviews with seven
early childhood educators conducted over five weeks. Data were analysed
using interpretative phenomenological analysis and supported by reflexive

¢ journaling to capture the depth of the participants’ experiences. This study

explored the integration of play-based learning in early childhood creative
arts education, focusing on its impact on cognitive flexibility, problem
solving, and creative self-expression. The results indicated that play-
based strategies significantly foster young learners’ artistic expression and
cognitive development. Educators reported adapting structured curricula to
include open-ended and exploratory activities that promote student agency
and engagement. Despite these benefits, participants identified several
barriers to effective implementation, including rigid institutional schedules,
limited access to materials, and inadequate opportunities for professional
development. This study highlighted the importance of aligning pedagogical
practices with developmental needs through flexible and play-centred
approaches. It also emphasised the necessity of systemic support, including
targeted teacher training and policy adjustments, to overcome practical
constraints. These findings contribute to the discourse on early childhood
education by offering actionable insights into the effective integration of
play-based learning into creative arts curricula. This research calls for a re-
evaluation of current educational frameworks to better support innovative,
child-centred teaching methodologies that align with contemporary
understandings of early learning and development

Keywords: artistic integration; arts curriculum; cognitive enhancement;
play-based learning; international teaching practices; early childhood
education; pedagogical innovation

between structure and freedom. During the early years,
when children are highly receptive and absorb everything
around them, integrating play into education can great-
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ly enhance their cognitive, social, and emotional devel-
opment. This research draws on the renowned theories
M. Montesorri, J. Piaget and J. Dewey, demonstrating how
play not only makes learning enjoyable but also profoundly
enriching. It emphasises the necessity of providing teach-
ers with the appropriate training and support to implement
these playful methods in classrooms, despite obstacles such
as tight schedules and limited resources. Furthermore, it
discusses the exciting potential of digital tools to foster cre-
ativity while preserving the hands-on experiences crucial
for young learners. This research offers valuable insights
for those involved in shaping the future of early childhood
education, ensuring that children’s creativity and develop-
ment are nurtured in meaningful ways.

The metaphor of dance in pedagogy effectively encap-
sulates the fluid, dynamic, and expressive nature of teach-
ing and learning within early childhood creative arts educa-
tion. Much like dance — which merges movement, rhythm,
and emotional expression — educators in early childhood
settings choreograph learning experiences that interweave
play, creativity, and artistic development. As M. Garaig-
ordobil et al. (2022) and M.C. Ekeh (2023a) argued, such
integration is particularly vital during the formative years,
when cognitive, social, and emotional development is
deeply interconnected with engagement in creative practic-
es. The value of creative arts education for young children is
widely supported in the literature; L. Brovchak et al. (2024),
for instance, demonstrated its beneficial influence on cog-
nitive flexibility, problem-solving abilities, and emotional
intelligence. Furthermore, contemporary research under-
scores the efficacy of play-based approaches in enhancing
learning outcomes, social competence, and creative ex-
pression in early childhood arts education. Nonetheless,
as these scholars suggested, the successful application of
such approaches within formal educational frameworks
demands careful attention to pedagogical strategies and the
development of teacher expertise.

Integrating play-based approaches into creative arts
education introduces a complex interplay of opportunities
and challenges for early childhood educators. E. Halver-
son & K. Sawyer (2022) and K. Peppler et al. (2022) not-
ed that traditional educational paradigms often prioritise
structured learning outcomes, which can conflict with
the inherently spontaneous and exploratory nature of ar-
tistic expression through play. This tension becomes par-
ticularly pronounced in early childhood contexts, where
educators must navigate curricular demands while ad-
hering to developmentally appropriate practices. Accord-
ing to K. Rathunde & R. Isabella (2020) and B. Svédbové &
E. Dolinska (2024), the successful implementation of play
in art education depends on intentional planning, a solid
grounding in theory, and strong practical teaching skills.
Despite these insights, there remains a notable gap in the
literature regarding how educators conceptualise and in-
tegrate these methods in everyday practice. Given the dy-
namic character of creative arts education and the diverse
developmental needs of young children, B. Miselitinaité et

al. (2022) and H. Catalano et al. (2023) argued for a more
nuanced understanding of effective pedagogical strategies,
especially as education systems increasingly adopt holistic
and child-centred approaches.

Contemporary discourse in early childhood education
increasingly highlights the value of play-based learning
across all developmental domains, including creative arts
education, as argued by M.S. Dewi & Yufiarti (2021). Their
work underscores the role of play as a primary medium
through which young children explore, express themselves,
and make sense of their environment. Despite this recogni-
tion, B. Lee et al. (2015) pointed out that the practical im-
plementation of play-based approaches within creative arts
education varies widely across different educational set-
tings. While some institutions effectively embed play into
their arts curricula, others encounter significant challenges,
including structural limitations, lack of resources, or gaps
in pedagogical expertise. J. Prins et al. (2022) further sug-
gested that such discrepancies in practice prompt critical
reflection on the underlying factors influencing successful
implementation, including the specific methodological
strategies employed by educators. Gaining a deeper un-
derstanding of these contextual differences is essential for
informing the design of robust professional development
initiatives and support systems tailored to the needs of ear-
ly childhood educators.

This study aimed to bridge the gap between theoreti-
cal frameworks and classroom practices in early childhood
creative arts education by investigating how educators inte-
grate play-based methodologies. Grounded in the lived ex-
periences of teachers, it seeks to provide actionable insights
into the alignment of pedagogical theory with practical im-
plementation. Specific objectives:

1. To examine how early childhood educators concep-
tualise play-based learning in creative arts instruction, in-
cluding their philosophical and pedagogical motivations.

2. To identify and analyse the practical strategies and
methodological approaches teachers employ to integrate
play into creative arts lessons.

3. To evaluate the challenges and opportunities teach-
ers encounter in operationalising play-based art education,
including institutional, resource-related, and pedagogical
barriers.

MATERIALS AND METHODS

This phenomenological study utilised qualitative research
methods to investigate the lived experiences of early child-
hood educators as they integrated play into creative arts
education across various early childhood learning centres
in Owerri municipal. The researchers employed purposive
sampling to recruit 7 early childhood practitioners to en-
sure the selection of relevant cases; hence, the total num-
ber of sample participants is seven. The selection criteria
emphasised educators with documented and sustained en-
gagement in play-based learning approaches, as evidenced
by their teaching portfolios, peer recommendations,
and participation in professional development programs
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focused on child-centred pedagogy. This strategic sampling
approach ensured that the participants possessed both the
experiential depth and reflective capacity necessary for
phenomenological enquiry.

Data were collected through in-depth, semi-structured
interviews, each lasting approximately 45 minutes. The in-
terviews were scheduled over a five-week period from Oc-
tober to November 2024 to accommodate the participants’
teaching responsibilities and foster rapport and trust. Par-
ticipants, aged between 30 and 55 years, were interviewed
during non-instructional hours in quiet, distraction-free
settings on school premises. During non-instructional
hours, sessions were held in quiet, distraction-free settings
on school premises. The semi-structured format allowed
for open-ended dialogue, enabling the participants to ar-
ticulate their experiences, challenges, and pedagogical in-
tentions in their own words. This approach facilitated the
elicitation of rich narrative data that captured the complex-
ity of their professional realities.

The analysis followed the principles of Interpretive
Phenomenological Analysis (IPA), which involved mul-
tiple readings of the interview transcripts to identify sig-
nificant statements, emergent themes, and underlying
meanings. The researchers engaged in iterative coding
and thematic clustering, allowing for the emergence of
patterns related to pedagogical decision-making, nego-
tiation of institutional expectations, and embodiment of
play-oriented teaching philosophies. To enhance the cred-
ibility and trustworthiness of the findings, the research
process incorporated peer debriefing sessions with fellow
qualitative researchers and maintained a reflexive journal
to document the researchers’” evolving interpretations and
positionalities throughout the study.

Ethical approval for this study was granted by the
Faculty of Specialized Education at Alvan Ikoku Federal
University of Education (Ref: FSE-EC 2024/45). All par-
ticipants provided informed consent through culturally
sensitive procedures that acknowledged local norms and
the communication styles. Participants were thoroughly
briefed on the study’s aims, their rights as research subjects,
and the voluntary nature of their involvement, including
the option to withdraw at any stage, without penalty.

The phenomenological design was particularly
well-suited to uncovering the often implicit and intuitive
teaching philosophies that guide educators’ integration of
play into creative arts curricula. The extended interview
period allowed for the development of trust and the col-
lection of layered and contextually grounded insights. This
methodological alignment was essential for capturing what
the researchers conceptualised as “the dance of pedagogy”,
a metaphor that encapsulates the fluid, responsive, and em-
bodied nature of teaching practices that blend structure with
spontaneity, especially in play-based learning environments.

RESULTS AND DISCUSSION

This section comprehensively analysed the findings from
semi-structured interviews with early childhood educators

The dance of pedagogy...

regarding play-based learning in creative arts education.
The study explores the implementation of play-based ap-
proaches, the role of professional development, challenges
faced by educators, and the potential of technology inte-
gration. The findings highlight the importance of balancing
structured guidance with creative freedom, supported by
J. Dewey’s (1938) experiential learning theory. The section
delves into participants’ experiences, institutional barriers,
and innovative strategies for enhancing creative arts educa-
tion in early childhood settings.

Responding to the research questions via the
semi-structured interview, participant 1 added, “To me,
play-based learning is using activities that allow children to
explore their creativity in a fun, engaging way. I learned that
through firsthand experience engaging with children in the
classroom, as well as through their exploration of various
materials. This isn’t just about learning techniques; it’s about
allowing children to express their ideas freely through art”
Similarly, participant 2 noted: “Through creative arts, play
is knowing as you do — paint, dance, craft. It aids in de-
veloping their cognitive and motor skills and allows them
to glorify their emotional expression as well. I learned
this method at workshop training and observed how kids
thrive creatively when they are not put in a box of rules”

Referring to art as not needing to learn techniques but
instead just participating through play to express them-
selves. The authors M. Ekeh (2023b) and L. Brovchak et
al. (2024) contended that through play-based learning, ear-
ly childhood educators can intentionally promote cognitive
and artistic growth, an echo of that sentiment lives within
the manuscript. Participant 7 confirmed this perspective,
stating: “Open-ended questions I often use ie creativity
prompt. So I would like to ask, “What colours do you think
would be good for the painting? This gives them the space
to consider their options and choose. I also incorporate
music and movement into my teaching strategy to open up
the door to expression in art”.

This suggests that play is a significant vehicle for cre-
ative expression. This idea is also supported in the litera-
ture on J. Dewey’s experiential learning model, whereby
children access higher cognitive and creative capacities
through guided playful interactions (Luo, 2024). Like much
of the addition of play in education, the dance of structure
and free expression is essential in its integration. As Partic-
ipant 2 commented: “T offer a framework. For example, I'll
have a theme for the day — such as nature or animals. but
allow children to interpret it however they want. The struc-
ture is already given in the prompt or materials (what kind
of poem it is, for example), but it’s up to them how they ex-
press what the theme is and how it relates to their own lives”.

This aligns with the “dance of pedagogy” notion in the
manuscript, in which teachers balance structured guid-
ance with creative freedom to support deeper engage-
ment (Halverson & Sawyer, 2022). In line with this, Par-
ticipant 3 added: “I create defined goals but keep the path
to achieve them uncertain. So, for example, I might say to
the children, “Come and make a picture to show me your
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family”, but how they do that, whether it’s drawing or col-
lage or sculpture, is their choice”.

This resonates with ]J. Dewey’s experiential learning
theory, which proposes that firm goals can exist along-
side the adaptability required for artistic exploration
(Luo, 2024). These two angles are intrinsic to building dis-
cipline balance against the flare of creativity, especially in
early childhood education (Peppler et al., 2022). Focus on
effective play-based art instruction: Professional develop-
ment in education is key to helping educators hone in on
effective play-based art instruction. Participant 3 stated,
“About a few years ago, I attended a professional develop-
ment workshop on play-based learning concepts. It had
an emphasis on incorporating play in the early childhood
decades. This very much shifted how I view creative arts in
the classroom. I also learned a lot from my years teaching,
where I knew how kids engage with art materials and how
they learn best in a playful setup”

Endorsing this firsthand experience, the authors also
noted that teacher training helps bridge theory and prac-
tice, allowing educators to use innovative methodologies
(Ata-Akturk & Sevimli-Celik, 2020). Participant 4 also
commented, “Both my early childhood education degree
and my creative arts pedagogy degree centred on child-cen-
tred learning. I have encountered many different teaching
methods throughout my studies, and the different perspec-
tives I had greatly affected the way I utilise play. Storytelling
and drama (which I had learned in training) are two ways I
build creativity into art lessons™.

Demonstrating how a structured training program can
widen teaching approaches. This is in accordance with re-
cent studies that suggest that intense pre-service training
is critical to breaking down limiting beliefs and building
self-efficacy in visual arts teaching (Lindsay, 2020). Inter-
views revealed institutional barriers and resource limita-
tions as key struggles. Participant 6 said, “The major issue
is time. The curriculum is so jam-packed that there isn’t
always time to devote to play-based learning. Sometimes
I need to rush through creative lessons, which isn't always
ideal for developing deep artistic expression”. He explains
the tension between scheduled curricular demands and the
need for playful exploration. Another challenge is inade-
quate resources, as Participant 7 noted: “With art materials
in limited supply or being costly, I have to be inventive with
what I use. And sometimes the children’s creative poten-
tial limits what they can access”, noting that physical con-
straints can limit creative expression.

Additionally, “There’s also a lack of teacher training
on play-based learning specifically” Participant 2 noted: “I
learned alot on my own but there’s not such structured sup-
port and resources from the government to implement this
and scale the ideas I have in here”. These perspectives reflect
literature that criticises conventional educational para-
digms for not valuing play-based learning and demands the
implementation of more helpful institutional policies and
resource allocation to encourage ongoing artistic enquiry
(Cheung, 2012; Lee et al., 2015; Miselitinaité et al., 2022).

Participants also emphasised the potential of technology to
enhance creative arts education. Participant 4 described: “I
believe that there’s a great deal of potential that comes with
integrating technology. There are apps and online tool/plat-
forms that can engage children with creating arts digitally.
By introducing these tools in a playful, guided way, it could
further refine the creative experience”.

Participant 2 added: “I have considered using digital
storytelling apps where children can create their own story
and illustrations. These tools are a new way for kids to play
and learn, combining creativity with technology”. Partici-
pant 3 mentioned: “I've used music apps that let kids create
their own little tunes and rhythms, which is fun and edu-
cational. This kind of technological integration exists that
creates new opportunities for creative expression” These
new strategies align with the more recent literature, which
reflects how digital media expands beyond traditional art
encounters to new multi-modalities (Hua & Yu, 2024).
However, this does not mean that they advocate for the
complete abolishment of traditional media; instead, they
prescribe the careful implementation of technology to
connect creative practice across disciplines and perspec-
tives, opening the door for a more integrated experience
through education.

Particularly salient in this discussion is the role of
well-established theoretical foundations in informing
play-based creative arts pedagogies. The study draws upon
J. Dewey’s experiential learning model to elucidate how
guided play serves as a vehicle for developing higher-or-
der cognitive skills (Luo, 2024). Although the manuscript
presents these theoretical elements effectively, deeper inte-
gration and analysis of their observable classroom appli-
cations remain areas for further exploration (Creaghe &
Kidd, 2022; Vasiuk & Vyhovska, 2023).

These findings underscore the critical influence of
teacher training and professional development in shap-
ing practical play-based learning experiences in creative
arts education. Participants’ narratives highlighted that
structured professional learning opportunities empower
educators to skillfully balance the safe structure of themat-
ic lessons with the necessary creative freedom (Ata-Ak-
turk & Sevimli-Celik, 2020). Investing in pre-service and
in-service training facilitates the merging of academic the-
ories with practical strategies, enabling teachers to foster
environments that support comprehensive cognitive and
artistic growth (Lindsay, 2020).

A significant challenge identified in this study is the re-
strictive nature of institutional structures, particularly lim-
ited resources and inflexible schedules that constrain play-
based practices. Participants noted that rigid curricular
requirements often contradict the organic and spontaneous
essence of playful learning, leading to missed opportunities
for holistic creative expression. Academic literature further
critiques traditional educational paradigms for undervalu-
ing creative exploration and advocates for more adaptable
institutional policies and improved resource allocation
(Cheung, 2012; Lee et al., 2015; Miselitinaité et al., 2022).
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Equally noteworthy is the cautious yet optimistic stance
on integrating digital technology into creative arts edu-
cation. Educators acknowledge that digital tools can sig-
nificantly enhance artistic expression and creativity when
employed as a complement to traditional hands-on experi-
ences. However, it remains essential to strike a balance so
that these technologies supplement, rather than replace, tac-
tile learning approaches. This careful integration can open
new multimodal avenues for creativity that align with cur-
rent trends in art education innovation (Hua & Yu, 2024).

This study provided rich insights into the application
and challenges of play-based learning in early years creative
arts education. The findings underscored the importance
of integrating structured guidance and free expression, as
illustrated by participants’ successful balancing of predeter-
mined themes with open-ended exploration. The authors
found that the conceptual framework of J. Dewey’s experi-
ential learning theory forms the backbone of this approach,
ultimately supporting both cognitive and artistic growth,
as observed in participants’ narratives (Ekeh, 2023b;
Brovchaket al., 2024). In summary, this study focused on the
paradoxes and realities faced by teachers who aim to incor-
porate play within creative arts education and the solutions
that may assist them. Although the latter is relatively sim-
ple, this study explores in detail how teachers apply research
to understand how to teach effectively in early childhood.

Given the critical role of professional development,
educational institutions and policymakers must invest in
comprehensive training programs. The authors recom-
mend enriching pre-service and in-service training cur-
ricula with modules on play-based learning and creative
arts pedagogy. Workshops, mentoring relationships, and
collaborative professional learning communities can ena-
ble teachers to bridge the gap between theory and practice,
ultimately empowering them to balance structure and cre-
ative autonomy in their classrooms (Ata-Akturk & Sevim-
li-Celik, 2020; Lindsay, 2020).

The study identified time constraints and inadequate
resources as significant barriers to effective play-based learn-
ing. The authors suggest that educational policymakers re-
frame institutional support systems to provide more flexi-
ble schedules and increased resource allocation to address
these challenges. Curriculum planners must incorporate
designated periods for creative enquiry and authentic play,
thereby reducing the conflict between rigid curricular de-
mands and the spontaneous nature of art. Enhanced support
mechanisms, including regular funding for art materials
and teacher-training programs, are crucial for overcoming
these systemic impediments (Cheung, 2012; Lee et al., 2015).

Participants also highlighted the promising potential
of digital technology for enriching creative arts education.
The authors recommend a balanced approach in which
digital tools serve as a complement to traditional tactile
experiences rather than as a replacement. Integrating dig-
ital platforms for activities such as digital storytelling or
virtual art exploration can broaden children’s creative ho-
rizons. However, it is important to maintain the integrity
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of hands-on learning; thus, any technological integration
should be strategically planned to sustain the experiential
quality that is central to effective creative arts instruction
(Hua & Yu, 2024).

This literature review was grounded in the foundation-
al theory of J. Dewey’s experiential learning model, which
frames artistic play as a dynamic process of meaning-mak-
ing and skill development (Luo, 2024). The review further
explored how teachers conceptualise play in creative arts
settings, revealing how professional experiences, cultural
contexts, and pre-service training shape pedagogical prac-
tices (Ata-Akturk & Sevimli-Celik, 2020; Ekeh, 2023a).
In addition, it examined implementation practices that
balance structured and unstructured activities to fos-
ter holistic creative expression (Hooshyari et al., 2023;
Brovchak et al., 2024) and considers innovative method-
ological approaches, including project-based learning and
the thoughtful integration of digital tools to expand artis-
tic opportunities (Catalano et al., 2023; Hua & Yu, 2024).
These discussions provided a comprehensive framework
for understanding and advancing play-based approaches to
early childhood arts education.

The intersection of play-based learning and arts edu-
cation is grounded in several complementary theoretical
frameworks that illuminate our understanding of how
children develop artistic capabilities. J. Dewey’s experi-
ential learning theory emphasised learning through di-
rect experience, particularly relevant to arts education.
J. Dewey’s (1938) work highlighted the importance of
hands-on exploration and discovery in learning processes.
His foundational text, is a key reference for understand-
ing his approach to experiential learning (Luo, 2024). Re-
cent research highlighted the significant role of experien-
tial learning through artistic play in supporting cognitive
development and enhancing creative expression. For in-
stance, creative activities such as music, art, and storytell-
ing significantly enhance children’s cognitive and imagi-
native skills, including originality, fluency, and flexibility
(Aulakh et al., 2024).

The theoretical landscape has been further enriched by
sociocultural perspectives that emphasise the role of cul-
tural context in artistic play (Creaghe & Kidd, 2022). Chil-
dren’s artistic expression through play is deeply influenced
by their cultural backgrounds and community values. This
understanding has led to more culturally responsive ap-
proaches to early childhood arts education (Go6thberg et
al., 2018). Teachers’ understanding of play in creative arts
education is shaped by their professional experience, cul-
tural background, and institutional context. This under-
standing is crucial for fostering creativity and engagement
in educational settings (Dewi & Yufiarti, 2021). Educators
recognise the importance of creative play, which is influ-
enced by pedagogic culture, including space, interpersonal
collaborations, and materials. These elements collectively
shape the manifestation and perception of creative play
is manifested and perceived in early childhood settings
(Prins et al., 2022; Ekeh, 2023a).
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Research on pedagogical beliefs in arts education re-
veals distinctive patterns in teachers approaches to artis-
tic play. Several studies have highlighted the influence of
educators’ self-efficacy beliefs and pedagogical knowledge
on their teaching methods in the arts. For instance, early
childhood educators’ visual arts self-efficacy beliefs sig-
nificantly impact their pedagogical choices, often limiting
children’s access to visual arts due to educators’ lack of
confidence and skills. This limitation is compounded by in-
sufficient pre-service training, which fails to disrupt these
limiting beliefs and enhance educators’ visual arts skills and
knowledge (Lindsay, 2020). Early childhood educators’ be-
liefs about child development significantly influence their
facilitation of artistic experiences. These beliefs range from
prioritising structured guidance to emphasising child-led
exploration, impacting how art is integrated into early
childhood education.

Educators’ self-efficacy in the visual arts, often shaped
by their childhood experiences and insufficient pre-service
training, affects their ability to support children’s artistic
learning. This can lead to a restricted visual arts curriculum
unless these beliefs are challenged and expanded through
constructivist approaches and practical skills development
(Lindsay, 2020). Teachers’ beliefs about creativity and good
creative practices often align with the literature, but may
not always translate into classroom practices. These prac-
tices are influenced by various factors beyond personal
beliefs, such as environmental settings and teaching strat-
egies (Cheung, 2012; Ata-Akturk & Sevimli-Celik, 2020).
Programs involving co-mentoring between educators and
artists can enhance engagement with the arts and positively
change pedagogy. Such initiatives emphasise the impor-
tance of reflection, planning, and understanding the capa-
bilities of young children (Hayes et al., 2021).

The interplay between structured and unstructured
play in art education offers unique opportunities for artis-
tic development. Structured play often involves organised
activities with specific goals, whereas unstructured play
allows for more freedom and creativity, both of which are
essential for fostering artistic skills and cognitive devel-
opment. Structured activities provide foundational skills
and techniques, whereas unstructured play fosters creative
exploration and personal expression. Successful programs
typically incorporate both approaches to maximise learn-
ing outcomes (Hooshyari et al., 2023).

The integration of different art forms demands
thoughtful consideration of cross-disciplinary connec-
tions between them. Visual arts, music, drama, and dance
offer unique opportunities for expression and learning
(Dewi & Yufiarti, 2021). When intentionally combined,
these diverse artistic modalities create rich multisensory
experiences that enhance children’s artistic understanding
and creative capabilities (Brovchak et al., 2024). The phys-
ical environment plays a crucial role in supporting artistic
explorations. Thoughtfully designed spaces and careful-
ly selected materials encourage sustained engagement in
artistic processes (Ekeh, 2023b). Time management and

scheduling considerations affect the quality of the artistic
engagement. Flexible scheduling approaches that allow for
extended exploration periods often yield more meaningful
artistic experiences. Contemporary approaches to play-
based arts education emphasise the importance of balanced
pedagogical strategies that respond to children’s needs and
interests. Child-centred and teacher-guided approaches of-
fer distinct benefits, with successful programs often blend-
ing both methodologies to create optimal learning environ-
ments (Garaigordobil et al., 2022; Catalano et al., 2023).

Project-based learning and emergent curriculum ap-
proaches provide frameworks for sustained artistic explo-
ration. These methodologies allow children to investigate
artistic concepts in depth while following their natural cu-
riosities and interests. Long-term projects enable the de-
velopment of complex artistic understanding and technical
skills through sustained engagement (Hayes et al., 2021).
Documentation and observation techniques are crucial for
understanding and supporting artistic development, par-
ticularly in educational settings. These methods help edu-
cators and students gain insights into the creative process
and foster artistic growth. Systematic observation protocols
combined with flexible recording strategies help educators
track progress and plan appropriate interventions while
maintaining the spontaneous nature of artistic exploration.

The integration of digital technology into arts educa-
tion requires careful consideration of both its advantages
and limitations. When thoughtfully implemented, digital
tools can enrich traditional artistic experiences while pre-
serving the essential hands-on engagement that defines
practical arts education (Hua & Yu, 2024). Collaborative
learning strategies such as group projects and shared cre-
ative experiences foster social development and collec-
tive creativity, reflecting the inherently social nature of
artistic knowledge and expression (Ekeh, 2023a). Overall,
this study examined the implementation of play-based
learning within early childhood arts education, outlining
both its benefits and challenges. The findings highlighted
the importance of striking a balance between structured
guidance and creative autonomy, grounded in theoretical
frameworks such as J. Dewey’s experiential learning theory.
Central themes include the pivotal role of teacher training
and professional development, institutional barriers such
as limited time and resources, and the considered integra-
tion of technology. These insights offer valuable guidance
for enhancing play-based practices and addressing system-
ic obstacles in early years arts education.

CONCLUSIONS

This study offers significant insights into the integration
of play-based learning within early childhood creative arts
education, highlighting the intricate “dance of pedagogy”
that educators must navigate as they balance structured
guidance with creative freedom. This research is ground-
ed in theoretical framework of ]. Dewey’s experiential
learning model, which provide essential perspectives for
understanding how play facilitates cognitive and artistic
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development in young children. However, translating these
theories into classroom practice presents a considerable
challenge for educators.

Professional development and training are crucial for
equipping educators with the skills necessary to implement
play-based approaches effectively. Workshops, mentoring,
and collaborative learning opportunities bridge the gap
between theory and practice, enabling teachers to confi-
dently integrate play-based learning into their creative arts
instruction. Despite these efforts, institutional constraints,
including rigid schedules and limited resources, pose sig-
nificant barriers to play-based learning. There is a clear
need to reframe curriculum design and resource allocation
to better support creative enquiry and artistic expression in
early childhood education.

Digital technology presents promising opportunities
to enhance creative arts education when it is thoughtfully
integrated as a complement to hands-on experiences. How-
ever, maintaining a balance with traditional approaches is
essential to ensure that children receive a comprehensive
artistic education. Educators demonstrate remarkable cre-
ativity in overcoming challenges and adapting structured
curricula to incorporate more open-ended and explorato-
ry activities that promote student agency and engagement.
This adaptability is crucial for the successful implementa-
tion of play-based learning in creative arts education.

This study underscored the importance of aligning
pedagogical practices with children’s developmental needs
through flexible, play-centred approaches. It also empha-
sises the necessity of systemic support, including targeted
teacher training and policy adjustments, to overcome prac-
tical constraints. Moving forward, continued research on
effective implementation strategies and professional devel-
opment models is needed. Additionally, policymakers and

The dance of pedagogy...

educational leaders should prioritise creating supportive
institutional environments that value play-based learning
in creative arts education.

It can be can better nurture children’s artistic potential
and support their holistic development by fostering ped-
agogical approaches that balance structure and creative
freedom. This study contributes to the growing body of
evidence supporting the integration of play-based learning
in early childhood creative arts education and provides a
foundation for future research and practice in this impor-
tant area. Further research should explore the long-term ef-
fects of play-based creative arts education, effective teacher
training, and the integration of digital tools without losing
hands-on engagement. Key areas include institutional sup-
port, cross-cultural comparisons, inclusive practices for
diverse learners, and the role of environment and family
involvement in supporting creative development.
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AnoTauifl. Ie goc/mimKeHHA Mao Ha MeTi 3’ACYBaTH, 5K IIeJaroryt KOHLENTYa/li3yI0Th, BIIPOBA/PKYIOTh Ta pedIeKCyIoTh irpoBi
Iearorivni IPaKTUKM B KOHTEKCTI HABYAHHS TBOPYMX MUCTELTB. BUKOPUCTOBYI0UN SIKiCHY peHOMEHO/IOTiYHY MeTOfOIOTiI0,
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IHTerpaliio irpOBOro HaBYaHHA B IOUIKUIbHY MICTELBKY OCBITY, 30CEPEKYIOUICh Ha JI0TO BIUIMBI Ha KOTHITMBHY IHYYKiCTb,
PO3B'sI3aHHs IpoO/IeM i TBOpYe CaMOBUPaXEHHsI. PesynbTaTi IPOXEMOHCTPYBAIY, IO irpoBi cTparerii 3HAYHO CIIPUSIOTH
Xy[IO)KHbOMY CAMOBMPa)KEHHIO Ta KOTHITUBHOMY PO3BUTKY JIiTeli MOMOAIIOrO BiKy. OCBITAHM HOBiOMMUIN, IO afaTyBajm
CTPYKTYPOBaHi HaBYa/IbHi IIPOrpaMy, BKIIOUMBIIN IO HUX BiIKPUTI Ta JOCTIHUIIBKI 3aBJaHHA, AKi CIIPUAIOTH aKTMBHOCTI Ta
3aMydeHHI0 yuHiB. HesBakarouy Ha Iii IepeBary, yYacCHMKM BM3HA4WIM KibKa Oap’€piB Ha IUIAXY [0 e(QeKTMBHOIO
BIIPOBA/PKEHHsI, Cepel AKX XKOPCTKI HaBUa/IbHi rpadiky, 0OMeXXeHIIT JOCTYII 1O MaTepiaiB i HeHOCTATHI MOX/IMBOCTI ISt
npodeciitHoro posButky. Lle HOCTPKEHHS MiAKPECINIO BAK/IMBICTh Y3TOMKEHHsI MeJAroriyHmx MPaKTUK 3 HoTpebamm
PO3BUTKY 32 JOIOMOIOI THYYKMX T4 irpOBUX IMifXOAiB. JJOC/IIKEHHs TaKOXX HAroJOCHIO Ha HEOOXiHOCTI CHCTEMHOL
HiATPUMKM, 30KpeMa LIJIECHPAMOBAHOI IIITOTOBKM BYMTENIB Ta KOPUTYBAHHA IIONITMKY, JJIA IIOJONAHHA IPAaKTUYHMUX
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BUK/IalaHHA, AKi BiIIOBiJAIOTh Cy4aCHOMY PO3YMiHHIO PAaHHBOTO HaBYaHHA Ta PO3BUTKY
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the time spent on repeated assessments. The aim of this study was to
enhance the teaching of Maritime English through the use of ChatGPT. The
research employed methods such as analysis, systematisation, observation,
comparison, generalisation, and interpretation of results. The article
explored the potential of using a new Al-powered chatbot in the teaching
of Maritime English and in the assessment of future marine engineers. By
leveraging ChatGPT’s capabilities, Maritime English instructors were able
to offer students an interactive language learning experience that simulates
real-life communication scenarios. This innovative approach not only
improved students’ language skills but also prepared them for effective
communication at sea. It was found that ChatGPT can generate coherent
and contextually appropriate responses, as it is initially trained on a diverse
dataset before being fine-tuned for specific tasks, and processes sequential
data — making it particularly effective for understanding natural language.
The study outlined the functions of the chatbot and presents a model
for implementing ChatGPT in Maritime English teaching. It concluded
with challenges encountered during the research and suggested possible
solutions. The study highlighted that ChatGPT can provide instant feedback
on grammar, vocabulary usage, and communication style, enabling students
to continuously improve their language proficiency. It can be used for both
oral and written assessments, providing accurate evaluations of students’
language competence and communicative abilities. Integrating ChatGPT
into existing Maritime English courses can complement traditional teaching
methods and increase student engagement. The findings of the study can be
used by Maritime English educators to enhance their knowledge of how to
effectively integrate ChatGPT into their lessons

Keywords: maritime institutions; marine professionals; digitalisation; LMS
MOODLE; e-learning
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INTRODUCTION

Artificial intelligence (AI) in education is gaining immense
traction these days, and for good reason. Traditional educa-
tion often takes a one-size-fits-all approach, neglecting in-
dividual learning styles and needs. Al, however, can tailor
learning experiences to each student, offering personalised
learning paths, materials, and feedback. Educators spend a
significant amount of time on administrative tasks and re-
petitive assessments. Al can automate these processes, free-
ing up valuable time for teachers to focus on more mean-
ingful interactions with students, like providing guidance,
fostering creativity, and building stronger relationships.

Indian researchers recommend that though Chat GPT
is still in the formative stages of its development, it can
be used as a tool for Teaching and Learning but only re-
sponsibly (Sharma & Yadav, 2023). Their opinion was that
teachers’ English assignments submitted to Chat-GPT pro-
duced results that were better than those of many of their
pupils. P. Ruchika & P. Ritvik (2022) listed advantages and
disadvantages of integrating this chatbot technology into
Indian system of education. Their findings can be used to
compare with maritime education and training worldwide.
R.M. Varghese (2023) analysed how ChatGPT works, the
ways Al and Machine learning can transform higher edu-
cation in India, possible consequences. His works show the
importance of a comprehensive transformation in the edu-
cation system to embrace and integrate Al tools effectively.

The survey among teachers was conducted by
N. Igbal et al. (2022) to find out teachers’ attitude towards
using ChatGPT to revolutionise education. The results of
their research suggest that teaching staft needs more in-
formation and training on the use of ChatGPT to make
informed decisions about this Al chatbot because even
while pre-survey stage most of the faculty members had a
negative perception and attitude towards using ChatGPT.
Z. Xiaoming (2022) suggested to adjust learning goals (e.g.
students should be able to use AI tools to conduct sub-
ject-domain tasks and education should focus on improv-
ing their creativity and critical thinking rather than general
skills). His another recommendation is “researchers should
design Al-involved learning tasks to engage students in
solving real-life problems”

Researcher P. Chew (2024) has created a method
with the help of which it is possible to overcome errors in
ChatGPT while studying marine engineering. His find-
ings hold the potential to revolutionise the mathematical
aptitude of ChatGPT. D. Satterwhite (2024) has shown
the impact of ChatGPT as a tool to be used in the Marine
Engineering Technology curriculum. He pointed out that
the pedagogical strategies should be changed and utilise
ChatGPT must perpetually evolve. The group of scientists
Z. Zheng et al. (2023) has proposed to use ChatGPT as a
base of new vision-language model specially designed for
the marine domain - MarineGPT. It already involves spe-
cific knowledge on marine industry and is able for adapting.

Although, the studies on the use ChatGPT while Mari-
time English teaching and assessment weren’t found, so the
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aim of the study was to simplify the teacher’s work when
using ChatGPT in teaching maritime English.

MATERIALS AND METHODS

The following methods were used in the research: theoret-
ical methods of research (analysis of scientific and meth-
odological literature, systematisation, generalisation of
different approaches to the presented problem); empirical
methods (observation, comparison, thematic assessment
of students” knowledge) and genealogic (generalisation and
interpretation of research results). Students of the second
year of Maritime Applied College of Kherson State Mari-
time Academy, Odessa, Ukraine (aged 17-18, male) took
part in the experimental research process. The study used a
complex of empirical and theoretical methods that provid-
ed a comprehensive study of the problem and justification
of the results obtained.

The students were divided into two groups: experimen-
tal (26 students will be trained using ChatbotGPT while
Maritime English for future ship engineers course) and
control one (27 students will be trained using the tradition-
al methods of e-learning: LMS MOODLE, Zoom video-
conferences). By the end of the study, participants in both
groups will be assessed using a standardised Maritime Eng-
lish test on LMS MOODLE. The study involved conducting
a diagnostic assessment on the previous topic by testing,
which allowed determining the Level of students’ knowl-
edge and identifying key difficulties in mastering the educa-
tional material. Analysis of the results showed that a signifi-
cant part of the students have an insufficient Level of basic
professional vocabulary, shortcomings in the grammatical
design of speech, limited vocabulary, and also face diffi-
culties in understanding the content of professional texts.

During the pedagogical experiment, one of the key
methods of collecting empirical data was the observation
of students’ learning activities during English classes for
professional purposes. This made it possible to determine
the Level of interest in completing educational tasks, as well
as to assess the degree of their initiative and independence.
The results of the observation showed that at the initial
stage of learning, the activity of students remained low:
most of them showed passivity in group work, and avoided
the use of English in everyday communication. However,
in the middle of the experiment, students began to show in-
terest due to personalised learning that met their individual
needs, the availability of materials that allowed students to
study at any time, as well as the opportunity to communi-
cate for conversational practice.

All processes carried out in the study comply with ethi-
cal standards and do not violate the respondents’ honor and
dignity; the students’ psychological characteristics, includ-
ing age, were taken into account. During the experiment,
no one’s rights were violated, and anonymity was main-
tained by the recommendations on the ethical aspect of
conducting pedagogical research, developed by authorita-
tive organisations, in particular the American Educational
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Research Association (2011) and the British Educational
Research Association (2018).

RESULTS AND DISCUSSION

To systemise the data found and analysed in recent research
on ChatGPT in education the following unified term on Al
chatbots were proposed. They have been seen as applica-
tions which use AI technologies to simulate human-like
conversation and interaction. One of the most popular
AT chatbots is ChatGPT where GPT stands for Generative
Pre-trained Transformer. It means this chatbot is able to
generate coherent and contextually relevant responses, it
is initially trained on a diverse dataset before fine-tuning
for specific tasks and it processes sequential data, making
it particularly effective for natural language understanding.

To study the problem on how to use this technology
during Maritime English education the purpose of Mari-
time English courses was first of all determined. Maritime

English is found as one of the essential tools for ship engi-
neers, navigators, electrical engineers, and others working in
the maritime transport industry. It includes a wide range of
terminology and phraseology for communication between
seafarers from different countries while on watch, as well as
for communication with port services and other authorities.
Learning Maritime English can be a daunting task. This is
because Maritime English has its own vocabulary, which
differs from spoken English with many technical terms.

The goal of Maritime English education is in the for-
mation of communicative competence of future seafarers
in order to communicate effectively while working in the
maritime industry (e.g. onboard the vessel, in the engine
room). To find the ways of ChatGPT use while teaching
and assessment ChatGPT was proposed to create a list of
them. A free version of ChatGPT which is open to anyone
for research purposes was used. Figure 1 represents the an-
swer generated by ChatGPT.

ChatGPT 3.5 v

1. Language Practice and Reinforcement:

English vocabulary and terminology.

their communication skills.

2. Interactive Quizzes and Assessments:

maritime-related language concepts.

* Engage students in conversations with ChatGPT to practice and reinforce Maritime

* Create simulated dialogues where students interact with the chatbot to improve

* Develop interactive quizzes using ChatGPT to test students' understanding of

&

Figure 1. ChatGPT’s list of possible ways of its use while Maritime English teaching

Source: prepared on the basis of ChatGPT

AT chatbots can be used to teach Maritime English
for several reasons. First, they can provide personalised
training that meets the individual needs of the user. Sec-
ond, they can be available 24/7, allowing users to learn
at any time. Third, they can be used to practice speak-
ing with native speakers, even if native speakers are not
available. Thus, the Assignment with the instruction to
simulate a conversation with ChatGPT was created on
LMS MOODLE Maritime English course for future ship

engineers of Kherson State Maritime Academy. External
link to free and open version of ChatGPT was also added
for students’ convenience. Assignment on LMS MOO-
DLE is type of activity which allows teacher to collect
the works of students in any format (e.g. documents,
figures). Figure 2 represents LMS MOODLE page from
Maritime English course (Module 3: Ship’s Systems)
where instructions of teacher can be seen (Assignment
activity).

& - MODULE 3:
Ship's systems

“You will be able to:

5101 10WSHIp SEVICE SYSIEM SICan! difectworkatsea

E h.t 29/01/24 213AP

):: demonstrate an understanding of the ship systems requirements and indicate
(=] awareness of and preference for safe technigues in operation and maintenance

30/01/24 211AR
Using ChatGPT create a dialogue (up to 250 words) between
engine room crewmembers after the accident described in the
video.

| m 30/01/24 211AP

Figure 2. Assignment created by teacher for future ship engineers of KSMA
Source: Maritime English course on LMS MOODLE of KSMA
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Students usually have a fairly easy time with simple
reading texts, but when it comes to dialog, they often find
it difficult to find the words, let alone talk to a foreigner
(Sakib et al., 2021). Performing roles in specially created
imaginary conditions to reproduce (or simulate) the activ-
ities of the ship’s engineers and the relationships between
them on the watch or during training is important during
the lesson. In such a game, all mental qualities and features
of the student’s personality are formed most intensively.
Game activity affects the formation of arbitrariness of be-
haviour and all mental processes - from elementary to the
most complex. In the game conditions, students concen-
trate better and remember more, than in a task, for exam-
ple, to read a text (Sherman et al., 2020).

The game affects the mental development of the stu-
dent. Acting with substitute objects, he begins to operate in
an imaginary, conventional space, and gradually the game
contributes to the fact that the student moves to thinking in
terms of images and ideas and develops creative and critical
thinking. In addition, playing different roles in the game,
the student takes different points of view and begins to see

The use of ChatGPT...

the subject from different angles (Semerikov et al., 2020).
Communication, which is so important in an international
crew, unfolds mainly in the process of a compatible game,
during which they begin to consider each other’s ideas and
actions, defend their point of view, and build and imple-
ment compatible plans (Schaffzin, 2016).

There are also possible ways to simulate real-life con-
versations which could happen between student and some
else. In this variant student doesn’t role play (pretend he
is someone else) but simulate real situation which could
happen with him (e.g. interview to crewing company). One
of the examples of such activities is described further. To
practice communication skills, the task of Maritime Eng-
lish teacher is to use list of interview questions from LMS
MOODLE (Page activity) and to create a conversation us-
ing ChatGPT. The interview questions can be chosen from
real crewing company (e.g. V. Ships (n.d.) provides list of
questions mutual and different for navigators, ship engi-
neers and electrical engineers on their official website). Fig-
ure 3 shows MOODLE and ChatGPT pages with teacher’s
task and ship engineering cadet’s question to ChatGPT.

& 2

Navigation L - I . -

Interview Questions
Vv Dashboard » = ChatGPT 35 v g

1A Site home View B a6 9
> Site pages
: Aot Ye
Interview Qiestions © o _ _ _
read the following Interview questions and ask me

1. How old are you? questions to simulate a dialogue: In the crewing agency. 'm

Administration  ¢» 88 engine cadet and want to get ready for the interview to

2. What nationality are you?
Vv Wiki administration

VShips. 1. How old are vou?

¢ Settings e8

What's your address and phone number?

2. What nationality are you?
3. What's your address and phone number?

Figure 3. Assignment created by teacher and ChatGPT’s question of cadet to simulate a dialogue

Source: ESP course on LMS MOODLE of KSMA

Creating tests takes up a huge amount of teacher’s time.
Every module should contain at least one or two tests due
to which students can see the problems they have in vocab-
ulary or grammar and what to repeat or study. Maritime
English course for second year cadets includes seven test:
five tests are done by the end of every module and called
Stop and Checks, in the middle of studying (after third Stop
and Check) and by the end of the year students also do Pro-
gress Tests (Volkova, 2021). ChatGPT can be used to per-
form different types of tests and save time for teachers to
write them. Tasks such as multiple choice, true/false, essays
and matching can be performed by ChatGPT, but inaccu-
racies in the use of vocabulary can be one of the drawbacks
(Thorp, 2023). Also, test surveys are very popular in crew-
ing agencies (e.g. Marlins test). After all, they allow future
seafarers to check the Level of their assimilation of the ma-
terial quickly and effectively and automatically construct
statistical data on success based on the results of the work
performed (Van Dis et al., 2023). Figure 4 represents MOO-
DLE’s Question bank which includes Categories. There are
three big groups of questions: Level 1, Level 2 and Level 3.
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According to each level, the teacher must prepare a sepa-
rate number of questions. For example, for Level 1 there
should be 18 special tasks (“match” words and definitions,
label pictures, “multiple choice”, drag and drop into text/
onto images/markers, choose the correct option (where
only single or multiple responses are correct), listen to the
dialogue and mark the correct picture, etc.) two points for
each correct answer (36 points in total). For Level 2 there
should be 10 tasks (match half statements, grammar ex-
ercises, true/false statements, multiple choice (choose the
correct heading for a paragraph/advertisement), put the
words in the correct order to make a statement, choose
the correct word, fill in the gaps, put dialogue cues in the
correct order, complete the chart, etc.) five points for each
correct answer (50 points in total). Level 3 contains two
tasks (write an assay, read the text and mark the true/false
statements after the text, write down the words (with vo-
cabulary from the module, the correct grammatical tense)
every 7 points (14 in total). So, for each test, the teacher
must prepare 30 tasks using special vocabulary for each
module (Striuk & Semerikov, 2022). To facilitate the work,
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the teacher can use ChatGPT and the Al can do it in a few
seconds. The task for the teacher is only to edit and review

all created questions to ensure accuracy and relevance to
learning objectives (Haleem et al., 2022; Dubovyk, 2024).

= Q3: Matchthewords (2) T £ <

o Level 2 (0)
10 Qs = 5 points

)
o Stop and check 3 - Typesof ships 0) T & 1 ¢ -
o Level 1 (0)
18 Qs = 2 points
m e < ¢
= Q6: AnswertheQs(2) @ £ <

= Q1: Complete thesentence ) @ & <« ™ L >
= Q2: Choose the correct definition (2)

= Q15: Choose the correct variant (2) @
= Q16: Namethepicture Q@ £ < ™ v -

= Q4: Complete the sentence withoneword @) @ £ ¢« T v >
= Q5:Labelthe partsofaship @ & ¢« ™ L >

= Q14: Match the beginning of the sentence with its ending (2) o
= Q17: Match the words wit their definitions (2) T £ < 1 ¢ >
= Q12: Choose the correct definition (2) T £ <« T ¢ >

= Q13: Choose the correctanswer ) @ ¥ <« ™ VL >

= Q11: Label the pictures ()T & <« ™ V >

= Q7:Completethechart(2) @I £ <« 1
= Q8: Match the words with theirs definition:
= Q10: Complete the definitions (2) T &3
= Q9: Choose the correct answer (2) I £
= Q18: Choose the correct variant (2) T £

A ® ™

¥

R 4

m & <
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e I AR S

IR R

N
s (2 g <« 1
¥
$

9
2) @ v o
« 1t V>
« 1Yo
«r >

Figure 4. Question bank which includes categories of Stop and check 3 questions with description

Source: ESP course on LMS MOODLE of KSMA

As can be seen Level 1 is the biggest one and the sim-
plest and the third Level has only two tasks, but they are the
heaviest, and students try to do them the last and some-
times have not enough time to complete all tasks. Also,
using tools like ChatGPT to help create tests for teach-
ers can be a double-edged sword (Biswas, 2023). While
it offers potential benefits like saving time (ChatGPT can
quickly generate a variety of question formats, from mul-
tiple choice and matching to open-ended and essay-based,
helping assess different learning styles and objectives, free-
ing up teachers’ time for more complex tasks like design-
ing assessments, providing feedback, and individualising
instructional, there are several potential drawbacks and
ethical considerations to keep in mind:

® ChatGPT can contain inaccuracies (Zhai, 2022);

e it primarily generates factual questions, which may
not effectively assess higher-order thinking skills like anal-
ysis, evaluation, and synthesis (Valko et al., 2021);

@ and of course “academic integrity” because students
could be misused for plagiarism or cheating on tests (Patel
& Lam, 2023).

Training of future ship engineers to modern profession-
al activity should be not only practically oriented but also
filled with the content of innovative technologies. Among
the most effective methods of preparing future ship engi-
neers for professional training activities is the case meth-
od. The case method is the use of specific cases (situations,
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stories, the texts of which are called “case”) for joint research
and analysis, discussion, or development of solutions for a
specific situation or as an innovative method that promotes
the development of critical thinking, teaches systematically
in a close circle the relationship between theory and prac-
tice to solve current problems of education and future pro-
fessional activity (Stokel-Walker, 2022). Teachers specially
prepare educational material for the class, which contains a
structured description of the situation, which is borrowed
from real practice. A case immerses the student in a prob-
lem and forces him to find a solution to a specific task (Dy-
agileva et al., 2021).

An artificially created professional environment makes
it possible to combine independent cognitive activity of stu-
dents, theoretical training and practical skills necessary for
creative activity in the professional sphere. In the process of
solving a problem situation, students update the set of previ-
ously acquired knowledge necessary for this. Moreover, sit-
uational tasks are selected taking into account the specifics
of the specialty (maintenance and repair of auxiliary mech-
anisms on ships, fire training, bunkering, etc.). In addition,
Chart GPT can help create cases of problematic profes-
sional situations to solve during lessons (Shen et al., 2023).

Despite all the advantages of using chat, it cannot re-
place authentic texts, but you can also set tasks for cadets.
The example of teacher’s task is “Compare the case created
by ChatGPT with the described authentic marine accident”.
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Students observed that the case written by ChatGPT has
superficial content, inaccurate data and sometimes unclear
course of events, while the authentic text taken from the
marine journal provides an understanding of the event and
how to prevent it next time. Seafarers need to develop writ-
ing skills, because they need to fill out a lot of documents on
the ship (as in the engine room and on the navigation bridge
also), and ChatGPT can help in creating such documents as
log entries, incident reports, oil record books, training re-
cord books, and other relevant maritime documents. And
the teacher can use such created documents at the lessons
(Yakhontova, 2003). All generated documents (texts, dia-
logues, cases) by ChatGPT can be used by teacher when
they will be loaded on a slide and displayed on the screen
during e-learning (e.g. Zoom videoconference). Before the
teacher decided to use ChatGPT, a survey on MOODLE was
conducted. The question was following: “How do you think
will ChatGPT help you in learning Maritime English?”.
According to statistics the results are shown in Figure 5.

Before the experiment:
“Will ChatGPT help you in learning Maritime English?”

Yes No
43.7% 56.3%

Figure 5. Survey results
Source: prepared on the basis of research data collected on
LMS MOODLE of KSMA

Diahyleva et al.

Also, the students were advised to use ChatGPT as a
starting point, not as a finished product and emphasise eth-
ical academic integrity. Encourage them to develop critical
thinking skills that cannot be easily replicated by Al In
the study, a reasonable choice of research methods and the
survey results of students who worked with the Chat GPT
were made, and a thematic assessment of student’s knowl-
edge before and after using the chat was made. To assess
student’s knowledge on Maritime English two test, namely
English Proficiency Test and Progress Test II were created
on LMS MOODLE.

By the end of the experiment, Progress Test II was con-
ducted to assess the Levelof Maritime English
knowledge of future seafarers. Figure 6 shows Test
results of the stu-dents from experimental group by the
end of a course and control group. There are no marks
in a range of 2.5 up to 3.7 in experimental group at all.
while the control group has these grades, which is
77.7% of the group, and only 7.4% (including only 2
students) wrote test with positive grades, the quality of
knowledge in the group is only 14.8%. The experimental
group has a better percentage of knowl-edge acquisition
and higher grades, 3.37-4.00 - is 3.8% (1 student),
4.00-4.25 -7.6% (2 students), 4.25-450 -6.6%
(4 students), 4.50-4.75 -26% (7 students), 4.75-5.00
-46% (12 students), the quality of knowledge in the group
is 96%. Maritime English using a chatbot performed
significantly better than those who learned Maritime
English using tra-ditional methods of e-learning.

Overall number of students (of both groups) achieving grade ranges

15
10

experimental group

5
0 - || -

control group

W 2.5-2.75

3.0-3.25
W 3.5-3.75
W 4.0-4.25
W 4.5-4.75

2.75-3.0

3.25-35
W 3.75-4.00

4.25-4.5
W 4.47-5.00

Figure 6. Maritime English course: Progress test 2 results
Source: prepared on the basis of research data collected on LMS MOODLE of KSMA

After the experiment, experimental group students to
rate the following questions:

® Did the chat help you in your studies?

® What is the biggest advantage of using it?

® What did you like/dislike? (Tyron et al., 2020).

Figure 7 shows the percentage of students’ answers,
where:

® 88.3% admitted that ChatGPT helped them in stud-
ying Maritime English;

® 56.7% pointed out that it advised them in solving
problems and helped students with ideas what to write in
an assays (Gucma et al., 2023);

® 73% of respondents stressed that it was convenient
for them to have quick answers;

® 22% conceded that chat could give not accurate in-
formation (Semerikov et al., 2023).
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To receive the feedback from experimental group’s stu-
dents after experiment second Survey was created by the
end of Maritime English course on LMS MOODLE (Li-
ashenko, 2024). Using ChatGPT students said that it can
have both positive and negative effects, for example:

® ChatGPT can provide a personalised and responsive
experience while studying Maritime English;

@ it can access a lot of information and provide relevant
answers, helping students learn and discover new things;

e making posters, projects, and home tasks with
ChatGPT can save time and resources by reducing human
effort and costs.

Students also confessed that they had problems with
using ChatGPT by their own, namely the following:

@ inaccurate or biased responses - ChatGPT can make
mistakes;
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® ChatGPT may not fully understand the context or
intent of users’ requests, leading to misunderstandings;

e using ChatGPT involves processing user data, and
raising concerns about privacy, data storage and security.

Survey results after experiment (experimental group's answers)

help in studying

solving the problem

advises and helps in

quick answers not accurate

information

Figure 7. Survey results after experiment
Source: prepared on the basis of research data collected on LMS MOODLE of KSMA

The results of the research show ChatGPT’s impact on
students’ performance while Maritime English studying
(e.g., students’ engaging in learning process and efficien-
cy. It allows students to simulate dialogues on profession-
al topics and explore real-life scenarios more effectively.
The results of the last test (Progress Test II) showed that
the experimental group using ChatGPT far outperformed
the control group, achieving a 96% knowledge quality rate
versus 14.8%. It is a notable improvement in students’
communicative competence. Comparing the results of the
experiment with others, it can be concluded that while
medical writing, the use of ChatGPT has the potential to
revolutionise this field, but it is not yet able to fully replace
human medical writers (Biswas, 2023). Though it can fully
support the routine needs of the social structure (Haleem et
al., 2022). Other results of different experiments show
mostly the same conclusions: potential opportunities to use
this technology, but the need for a real person to review the
output of a generative AI model before it is used (Patel &
Lam, 2023; Ruchika & Ritvik, 2022; Shen et al., 2023).

Also, it is of high importance the ChatGPT is not al-
ways available, if students must speak verbally (take an
exam or interview), then it will not be able to help them in
any way, and only the knowledge that the students acquired
while studying the topics of the course (for a student, it
can be from 12 to 16 subjects per semester) can help them
in passing not only written but also oral exams. Maritime
English requires precise terminology and understanding of
technical concepts but ChatGPT responses may not always
be accurate or reliable.

The specifics of a future seafarer's work require both
general and specialist competencies in maritime activities.
These include the following abilities:

o to keep a safe watch in the engine room;

@ to ensure fire safety and the ability to fight fires on ships;

® to operate the main and auxiliary mechanisms and
related control systems;

e to operate fuel, lubrication, ballast and other pump-
ing systems and related control systems;

e to perform the necessary actions, calculations and
records during operations with petroleum products;

@ to use in-ship communication systems, etc.

Ship engineer must possess these competencies not
only as knowledge, but also in practice, because knowing
and being able to complete the task is a big difference, and
therefore ChatGPT can teach, but the student should not
constantly turn to him for help every time. He should be
responsible in his duties and work in team and individual-
ly. ChatGPT may not fully reproduce the depth of human
interaction, but it still provides valuable help and informa-
tion in a text format. It has impressive capabilities, but the
student is more likely to interact with people on the ship
than with a computer, so communication skills are vital
to safety and efficiency. Teachers can identify and respond
to students’ emotional states, encouraging, de-escalating
anxieties and creating a supportive learning environment.
ChatGPT does not have this capability, which can leave stu-
dents feeling confused or unsupported.

Nonverbal communication such as cues, facial expres-
sions, gestures, and tone of voice are critical to understand-
ing meaning and establishing relationships. ChatGPT cur-
rently has no way to efficiently interpret or generate these
subtleties. Teachers can adjust their lessons, explanations,
and interactions to meet individual student needs and un-
expected situations. ChatGPT’s responses, while flexible,
are still limited by its programming and data, making it less
adaptable to unique situations. Teachers can guide students
through complex maritime scenarios, encouraging critical
thinking and problem-solving skills. ChatGPT can provide
information and practice, but it cannot replicate the interac-
tive process of collaborative problem solving. Teachers can
personalise their approach by adding humour, real-world
examples, and storytelling to keep students engaged and
motivated. ChatGPT interactions, while informative, tend
to be more formulaic and may not hold students’ attention
for long periods of time. However, while ChatGPT is not a
substitute for human interaction, it can be a valuable addi-
tional tool for teaching Maritime English.
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CONCLUSIONS

The study demonstrates that integrating ChatGPT into
Maritime English education significantly enhances both
teaching effectiveness and student engagement. By provid-
ing instant, personalised feedback and simulating real-life
communication scenarios, ChatGPT helps future marine
engineers to develop their communicative competence.
This approach complements traditional methods, offering
an interactive solution for modern maritime training en-
vironments.

The results of the study indicate that AI chatbots can
be an effective method of teaching Maritime English. They
can provide personalised training that meets the individual

The use of ChatGPT...

a personalised curriculum tailored to each student’s needs.
Chatbots can also be used to practice spoken English. It can
be difficult for ChatGPT to understand the full context of a
question. This can lead to inaccurate answers or incomplete
understanding of the user’s request. Sometimes they may
provide incorrect or insufficiently verified information. A
stable Internet connection is required to use ChatGPT or
any other.

Prospects for further research can be seen in the anal-
ysis of the use of ChatGPT in Collaborative Online Inter-
national Learning, namely Maritime English for future ship
engineers and electrical engineers.

needs of the user. They can also be available 24/7, allowing ACKNOWLEDGEMENTS
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to practice speaking with native speakers, even if native
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BukopuctanHa ChatGPT nia 4yac BuknaaaHHs
Ta oUIHIOBaHHA MoOpCbKOI aHMMINCbKOT MOBU

AnoTauis. Sk noryxHmit iHctpymeHT ChatGPT BukopucroByerbes GaratbMa 3go0yBadaMu ocBiTH. BaxkmmBo 3Haty, sK
JIOT0 MOYKHA BUKOPUCTOBYBATH IIeflaroraM, I[o6 BUTpadaTyl MeHIIle Yacy Ha IIOBTOPHe OLiHIOBaHH:A. MeTo TOC/IiKeHHA
OyI10 IOKpalljeHHs BUK/IalaHHA MOPCBKOI aHIIiIcbKOI MOBU 3a gornoMororo ChatGPT. ¥ gocnifkeHHi BUKOpUCTOBYBaIucs
TaKi METOIM fIK aHaJi3, CUCTeMaTu3allisl, CIIOCTEPEXXEHH:, OPIBHAHHA, y3araJbHeHHA Ta iHTepIpeTalis pe3ynbrariB. Y
CTaTTi JOCTIIKYBa/MCh MOXIIVBOCTi BUKOPUCTaHHA HOBOTO 4aT-00Ta 31 IITYYHMM iHTENeKTOM y BUKIalaHHI MOPCBKOi
aHIJIIICBKOI MOBY Ta OLIIHIOBaHHI MaiOyTHIX CyIHOBUX MeXaHikiB. BuxopucroBytoun moxvmBocti ChatGPT, Buknapayi
MOPCBKOI aHIIIICbKOI MOBM 3MOI/IM HaJaTU CTY[EHTaM iHTePaKTMBHMII JOCBiJ BUBYEHHSA MOBM, AKUII IMITye peasbHi
cueHapii cinkysanHA. Lleit iHHOBaIiHMI MifXi/| He TiIbKM IOKpallB MOBHI HABWYKY CTYJ€HTIB, aJle i CIIPUAB MiIrOTOBI
ix 10 epeKTMBHOTO CIIiIKyBaHHA Ha Mopi. BusHaveno, mo ChatGPT spgaTHuii reHepyBatyl y3rofpKeHi Ta KOHTEKCTYaIbHO
BifNOBixHI MifXOAAIL, BiH CIIOYAaTKy HABYAETHCA Ha PisHOMaHITHOMY HaOOpi ZaHMX Iepef TOHKVM HaTalITyBaHHAM I
KOHKPeTHUX 3aBJaHb 1 00po0iiie MOCIiOBHI faHi, 0 pOOUTD 110ro 0co6mMBo e(eKTUBHUM /L1 PO3YMiHHA IPUPOFHOTL
MoBIL. [lepepaxoBaHo ¢yHKIII yaTy Ta omicaHo Mogpenb BukopucranHa ChatGPT y HaBuaHHI MOpPCBKOI aHITIIICBKOT MOBIL.
JocmimKeHHA 3aBepIIyEThCA IPOOIeMaMI, AKi BUHVIKIIY, i TPOIIOHYIOTHCA MOXK/IMBI IULAXY iX BupiltenHs. IligkpecieHo, mo
ChatGPT mo>ke HafjaTVi MUTTEBUIL 3BOPOTHUIT 3B’ I30K II[OJI0 I'PaMaTHKI, BUKOPUCTAHHA CJIOBHYUKA Ta CTIIIO CIJIKYBaHHS,
110 JIO3BOJIAE CTY[AEHTAM IIOCTIIHO BIOCKOHA/IIOBATY CBOI MOBHI HaBMYKI. Voro MoxxuHa BUKOPMCTOBYBAaTH JI/IsA YCHOTO
Ta IJMCbMOBOTO OILiHIOBaHH:, 3a0e3leYylouy TOYHI OLHKM PiBHA BOJIOJIHHA MOBOKIO Ta KOMYHIKAaTUMBHMX 3HiOHOCTeN
crypenTiB. Bxmodenna ChatGPT B icHyro4i Kypcu MOpCbKOI aHIVIICHKOI MOXKe JOIIOBHUTY TPaiILIiiHi METO/Y HaBYaHHA
Ta MiJBUIINATY 3aTy4eHHA CTYAEHTIB. Pesynbratyt HOCHIHPKEHHS MOXYTb OyTM BUKOPYCTaHI BMKIafiadaMyl MOPCBKOI
aHIIICHKOT MOBM /151 BIOCKOHA/IEHHSI CBOIX 3HaHb 1jofio BukoprctanHsa ChatGPT mix yac 3aHATH
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Abstract. The purpose of this study was to examine strategies for developing
critical thinking skills among students, particularly in the context of learning
English, and to determine their impact on improving academic outcomes.
The research employed comparative methods, pragmatic analysis, and
generalisation techniques, alongside strategies such as project-based learning,
problem-based learning, discussions and debates, independent research and
reflection, as well as the use of digital technologies to foster critical thinking.
The study revealed that cultivating critical thinking in students learning
English is crucial for enhancing the effectiveness of their learning process.
Among the strategies, project-based learning (4.2 points) and independent
research with reflection (4.1 points) yielded the highest student performance,
indicating varying effectiveness of these approaches in developing critical
thinking. It was established that employing project- and problem-based
learning facilitates the development of skills in analysis, argumentation, and
real-world problem solving, which are directly linked to critical thinking.
Students actively engaged in discussions, improving their ability to justify
their viewpoints and consider alternative perspectives. Additionally, the use
of digital tools such as Quizlet and Padlet contributed to the development
of analytical skills through interactive exercises and collaborative work.
Consequently, the findings confirmed that integrating these strategies into
the educational process positively influences students’ capacity to critically
comprehend and apply acquired knowledge. The research enabled educators to
implement effective strategies for fostering critical thinking among students,
particularly through project- and problem-oriented learning. Educational
institutions can utilise the results to enhance curricula and improve the
quality of specialist training
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INTRODUCTION

The relevance of researching critical thinking as a means
to improve the effectiveness of English language learning
stems from the necessity to develop students’ ability to an-
alyse, evaluate, and interpret information, which enhances
comprehension and communication skills. Studying Eng-
lish plays a significant role in fostering critical thinking, as
the subject requires analysis of lexical nuances, grammatical
structures, and contextual understanding. The integration

of critical thinking development technologies in English
lessons creates favourable conditions for students’ self-real-
isation and creative activity, which is a key objective of ed-
ucation. The problem addressed in this research lies in the
need to develop critical thinking as a core component for
increasing the efliciency of English language acquisition.
It is essential to understand how critical thinking affects
the language learning process as well as students’ ability to
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analyse, synthesise, and evaluate information. However,
challenges exist in implementing methodologies that pro-
mote critical thinking development, especially within tra-
ditional teaching frameworks.

The authors investigated the implementation of a
blended English for Specific Purposes (ESP) course aimed
at developing critical thinking skills in computer science
students. For instance, N.V. Zaitseva et al. (2022) explored
a semester-long ESP course combining traditional and
online learning, utilising authentic English video materi-
als and multiple-choice testing to assess students’ critical
thinking levels. C.M. Johnson & A.M. Howard (2025)
examined critical thinking development among English
learners, emphasising logical reasoning, argumentation,
and reasoning skills formation. They analysed how instruc-
tional strategies such as argument analysis, debates, critical
reading, and essay writing with justified positions enhance
students’ ability to evaluate and construct arguments.

Additionally, M. Kaviani & D.M. Heidar (2020) stud-
ied the impact of critical thinking on developing pro-
ductive skills among Iranian pre-intermediate students,
demonstrating that critical analysis and reflection im-
prove both written and oral performance. Furthermore,
S.I. Khan et al. (2025) conducted a qualitative study to
identify changes in pre-service teachers perceptions
of critical thinking before and after a functional Eng-
lish course, finding that students better understood the
importance of critical thinking in the learning process
post-training. The attitudes of students towards critical
thinking in second language acquisition, particularly Eng-
lish, were also investigated by M. Lailiyah & P.L. Wediyan-
toro (2021), whose results indicated that positive beliefs
and cognitive flexibility contribute to successful language
acquisition and better skills in text analysis, argumenta-
tion, and problem-solving during second language learn-
ing. L. Lazorenko & O. Krasnenko (2020) studied the use
of the Agile approach in teaching ESP English. Agile, a
flexible project management methodology focusing on
rapid iterations, close client interaction, and adaptability
to change, was found to enhance student motivation and
improve adaptability to evolving learning environments.
However, limitations were noted regarding scalability for
large projects and insufficient documentation, which can
lead to misunderstandings and instability in later stages.

I. Turchyn et al. (2022) investigated the development
of critical thinking within the Ukrainian educational sys-
tem, grounding their analysis in Paulo Freire’s educational
philosophy. They examined how Freire’s approach fosters
active, independent thinking among students and enhanc-
es their engagement in the learning process. Similarly,
Z.B. Moghadam et al. (2023) studied the impact of a crit-
ical thinking development program on English language
learners, assessing its effects on students’ critical thinking
skills, reading comprehension, and group dynamics. Their
results indicated that participants exhibited improved an-
alytical and argumentative abilities as well as more active
interaction during lessons. A.G. Negoescu (2023) explored
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the role of critical thinking in language learning, focus-
ing on its contribution to the formation of analytical skills
among students. The study demonstrated that integrating
critical thinking into language classes enhances students’
understanding of linguistic structures, facilitates higher
levels of discourse, and promotes independent thought.
X. Yin et al. (2023) discussed the importance of critical
thinking and the challenges inherent in teaching it. They
noted that, despite widespread acknowledgment of critical
thinking’s significance, there is no consensus on its defi-
nition or effective pedagogical methods. Moreover, they
emphasised the subject-specific nature of critical thinking,
requiring tailored strategies of analysis and synthesis for
different knowledge domains.

Despite these contributions, insufficient attention has
been paid to the influence of critical thinking on intercul-
tural communication and its application in digital environ-
ments. Additionally, the impact of diverse cognitive styles
on the efficacy of critical thinking development in language
learning remains underexplored. The aim of this study was
to identify conceptual approaches and methodological
foundations conducive to fostering critical thinking during
English language learning. To achieve this aim, the study
objectives included: characterising the main theoretical ap-
proaches, features, and requirements for developing critical
thinking in students studying English; evaluating strategies
for critical thinking development and determining the
most effective approaches for integration into English lan-
guage teaching; outlining key recommendations for imple-
menting conceptual approaches in the educational process
to enhance students’ critical thinking skills.

MATERIALS AND METHODS

This research analysed the concept of “critical thinking, its
characteristics, and its impact on students learning English
through the method of analysis. Complementary methods
such as comparison and generalisation were also employed.
The study was conducted at Kyiv National Linguistic Uni-
versity (n.d.), which offers a program in “English Language
and Literature, Second Foreign Language, Translation”. The
sample comprised 120 undergraduate students (third to
fourth year) who had completed courses in linguistics and
foreign language teaching methodology. Inclusion criteria
involved sufficient proficiency in English, active participa-
tion in academic activities, and absence of academic debt.
Exclusion criteria included significant absenteeism, lack
of foundational critical thinking skills, and low academic
performance. Thus, the sample consisted of students who
met these criteria and could fully participate in the study.
The study conformed to ethical standards as per the WMA
Declaration of Helsinki (2025), with voluntary participa-
tion and adherence to confidentiality principles.

The development of critical thinking was examined us-
ing a SWOT analysis framework, systematically assessing
strengths, weaknesses, opportunities, and threats to effec-
tively implement corresponding strategies within the learn-
ing process. Both internal and external factors influencing
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education were considered, with ongoing refinement based
on collected data and outcomes. Key SWOT criteria in-
cluded: instructor preparedness, alignment of the “Eng-
lish Philology” curriculum with contemporary standards,
availability of modern teaching materials and resources,
institution prestige, positive feedback from graduates and
employers, involvement in research, development and
implementation of innovative teaching methods, clarity
of strategic development plans, use of analytical data for
decision-making, and market demand for specialists with
critical thinking skills.

Based on the SWOT analysis, important strategies for
fostering critical thinking were identified and character-
ised. Students worked in groups to solve specific problems,
promoting critical thinking skills development. They stud-
ied theoretical materials, collected information, discussed
project execution strategies, and presented results to in-
structors and peers, receiving feedback. Digital tools such
as Quizlet were utilised to create interactive flashcards and
English language quizzes, enhancing language proficien-
cy and supporting critical thinking through active repeti-
tion and self-assessment. Additionally, students used the
Padlet platform to collaboratively create and discuss Eng-
lish-language resources, exploring diverse perspectives on
linguistic issues, thereby fostering analytical approaches to
learning material.

Throughout the course, students completed various
project-based and discussion tasks aimed at developing
both language competence and critical thinking. Project
work included designing English advertising campaigns
for hypothetical brands, creating grammar teaching ma-
terials for secondary school students, and producing short
video lessons on specific grammar topics. Digital tools
employed included Canva for visual content design, Pow-
erPoint and Google Slides for presentation structuring,
and video editing software for lesson creation. These tasks
aimed to integrate linguistic, analytical, and presentation
skills in practical applications.

Simultaneously, students participated in structured
debates and discussions, following the Oxford debate for-
mat on topics such as “Social media causes more harm
than good”, “Artificial intelligence will replace teachers’,
and “Climate change should be addressed through glob-
al taxation”. Prior to debates, students prepared analytical
summaries outlining key arguments and counterargu-
ments supported by research and examples. Discussions
were conducted exclusively in English; students worked in
teams, allocated roles, and responded to questions from
peers and instructors during and after presentations. Crit-
ical thinking development was indirectly assessed via suc-
cessful task completion.

An assessment was carried out of the results of the
completed tasks based on students’ success in performing
the tasks, using a five-point grading system within each
strategy, where 5 points represent a high level of task per-
formance; 4 points indicate a well-executed task but with
minor shortcomings; 3 points denote an acceptable task

performance with some deficiencies; 2 points mean the
task was completed at a basic level with significant short-
comings; and 1 point signifies the task was performed
poorly or not completed at all. Several recommendations
were identified to improve the educational process aimed
at developing critical thinking as a means to enhance the
effectiveness of English language learning.

RESULTS

Key theoretical approaches, features,

and requirements for developing critical thinking

in students studying English

When learning a language, it is important not only to me-
chanically memorise words and rules but also to have the
ability to analyse the context in which these words are used,
as well as to critically evaluate information received from
various sources. Studying English requires students to con-
tinuously engage with texts that may be literary, scientific,
or media-related, which demands the ability to correct-
ly interpret information, draw conclusions, and critically
assess the knowledge acquired. In the process of learning
English, critical thinking assists students not only in bet-
ter understanding grammar, vocabulary, and phonetics but
also in analysing how these language elements are used in
real communicative situations. This enables students to use
English more effectively to express their thoughts, partici-
pate in discussions, write essays, and undertake other forms
of written work. Furthermore, critical thinking fosters the
development of argumentative skills, which are an essen-
tial component of language learning. Students who can
critically evaluate information are able to construct more
logical and persuasive arguments, which are necessary for
successful learning.

Moreover, the development of critical thinking in stu-
dents learning English encourages the formation of an in-
dependent approach to study. They become more confident
in their abilities, capable of independently finding informa-
tion, analysing it, and drawing conclusions. This allows stu-
dents not only to achieve high results in language learning
but also to develop their capacity for self-reflection, which
is important for personal and professional growth. Critical
thinking also promotes the development of intercultural
competence in students, as studying English includes not
only grammar and vocabulary but also acquaintance with
the cultural aspects of English-speaking countries. Students
must be able to critically assess different cultural contexts,
understand their differences, and take these factors into ac-
count when communicating in English (Dubovyk, 2024).
Thus, critical thinking becomes the foundation not only
for developing language skills but also for understanding
the cultural particularities of other peoples, which is cru-
cial for effective intercultural communication. In general,
critical thinking is an integral part of the process of learn-
ing English, as it enables students not only to improve their
language skills but also to develop analytical and cognitive
abilities that are necessary for successful learning and per-
sonal development.
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The educational-professional programme “English Phi-
lology” at Kyiv National Linguistic University envisages the
development of students’ critical thinking through a com-
plex of interconnected requirements and educational com-
ponents. One of the primaries aims of the programme is to
develop the ability to analyse, evaluate, and interpret infor-
mation, which facilitates an analytical approach to working
with language material, critical reflection on translation
strategies, and the scientific substantiation of linguistic
phenomena. The first important aspect involves the design
and implementation of disciplines focused on developing
analytical and research skills. Students receive training in
text analysis, interpretation of meanings, and recognition
of logical connections between concepts, which cultivates
the ability to critically assess texts of various genres and
styles. Within the educational process, future philologists
master methods of analysing literary, scientific, journalistic,
and technical texts, helping them not only to broaden their
professional competencies but also to improve their ability
to systematise acquired knowledge and apply it in practical
activities. The second key component of the programme
is the integration of information technologies, which pro-
motes the development of skills to critically evaluate and
use modern information sources. During their studies, stu-
dents become familiar with databases of scientific research,
electronic libraries, language analysis software, and auto-
mated translation programmes. This not only enhances

Critical thinking as a means...

their information literacy but also develops skills in select-
ing relevant information, verifying it, and systematising
it — key elements of critical thinking. Special emphasis is
also placed on forming a well-argued personal position and
skills in conducting academic discussions. Students learn
to construct logically sound reasoning, present convincing
arguments, and evaluate the strengths and weaknesses of
different viewpoints. This process is implemented through
essay writing, critical reviews, analysis of scientific arti-
cles, preparing presentations, and participating in debates.

An important structural component of the programme
is the inclusion of specialised courses aimed specifically
at developing critical thinking. For example, the course
“Foundations of Critical Thinking” is designed to cultivate
students’ ability to reflect, evaluate alternative viewpoints,
identify logical fallacies, and recognise manipulative tech-
niques in texts. Interdisciplinary courses are also integrated
into the curriculum, allowing students to analyse issues in
linguistics, literary studies, and translation from various
perspectives. Additionally, the programme promotes the
development of general competencies, among which criti-
cal thinking is a key aspect. This is realised through the cul-
tivation of problem-solving skills, the application of logical
argumentation schemes, evaluation of the reliability of in-
formation sources, and decision-making based on analysis
of facts and statistical data. A more detailed analysis of the
programme is presented in Table 1.

Table 1. SWOT analysis of the educational programme “English Philology”

Strengths

« high level of training of teachers with experience in developing
critical thinking;

o the curriculum is in line with modern requirements, which
includes an analytical approach to linguistics and literary studies;
« availability of the latest teaching materials and resources that
promote the development of analytical thinking;

« prestige of the educational institution and positive feedback
from graduates and employers on the level of training;

o the use of innovative teaching methods that support an
analytical approach to the study of linguistic phenomena.

Opportunities

» active participation in international research on the
development of critical thinking;

o introducing new teaching methods based on the analysis and
critical reflection of information;

« expanding international cooperation with universities to
exchange experience in teaching critical thinking;

« use of analytical data to improve the educational process;

« increased demand for professionals with developed critical
thinking in the professional environment.

Weaknesses

« insufficient number of integrated courses directly aimed at
developing critical thinking;

o limited access to some international scientific databases and
resources used for analytical thinking;

o lack of systematic assessment of students’ critical thinking in
the educational process;

« insufficient application of an interdisciplinary approach in the
formation of critical thinking.

Threats

« high competition in the market of educational services, which
requires continuous improvement of educational approaches;

« the impact of information overload, which complicates the
selection of quality learning resources;

« insufficient motivation of students to develop critical thinking
through traditional assessment methods;

o limited funding for the introduction of new educational
technologies.

Source: compiled by the author based on Kyiv National Linguistic University (n.d.)

Strengths of the program lie in its modern teaching
approach, which combines classical and innovative meth-
odologies. Instructors employ interactive strategies such
as debates, analysis of authentic texts, case studies, and
problem-based learning. This fosters the development of
skills in argumentation, source evaluation, and forming

independent opinions based on factual data. A high level of
methodological training among faculty and the implemen-
tation of advanced educational technologies enhances the
effectiveness of the learning process. At the same time, cer-
tain weaknesses have been identified that may hinder the
development of critical thinking among students. Despite
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the availability of individual courses dedicated to analyti-
cal thinking, the systematic integration of this competency
throughout all stages of learning remains insufliciently de-
veloped. The lack of regular assessment of students’ critical
thinking levels complicates the adjustment of educational
approaches. Furthermore, unequal access to internation-
al academic resources may limit students’ opportunities
for independent research on current issues in philology
and pedagogy. The analysis of the program’s opportunities
points to prospects for expanding international collabora-
tion, which would promote the use of advanced methods for
teaching critical thinking. Educational policy shifts and po-
tential changes in national standards might lead to shifts in
focus within the curriculum, complicating long-term plan-
ning for the development of critical thinking. Competition
with other universities demands constant improvement of
methodologies and approaches, while limited funding may
constrain the implementation of new technological tools.
Additionally, information overload typical of the modern
educational environment may impede students’ ability to
distinguish reliable from unreliable information sources.

Thus, the educational-professional program “English
Philology” ensures the development of critical thinking in
students through a comprehensive approach that includes
text analysis, the use of information technologies, the for-
mation of reasoned positions, integration of specialised
courses, and the development of general competencies. This
contributes to the preparation of highly qualified specialists
capable of deep information analysis, effective resolution of
professional tasks, and independent decision-making in
complex communicative situations. Overcoming potential
threats is possible through strategic planning, adapting the
curriculum to the demands of the educational environ-
ment, and continuous evaluation of the effectiveness of im-
plemented methodologies.

Evaluation of strategies for developing critical thinking
and identifying the most effective approaches
for integration into English language learning
Based on the conducted SWOT analysis, key strategies for
developing students’ critical thinking were identified. To

assess their effectiveness in the process of learning Eng-
lish, a study involving 120 students engaged in various
forms of work such as Project-Based Learning (Center
for Teaching & Learning, n.d.), Problem-Based Learning
(Leming, 2020), discussions and debates, as well as in-
dependent research and reflection, was carried out. Pro-
ject-based learning, which involved students working on
real projects such as developing advertising campaigns or
creating teaching materials for English language instruc-
tion, proved to be highly effective in fostering critical
thinking. Students were able to apply theoretical knowl-
edge in practice, which allowed them not only to deepen
their understanding but also to develop skills in inde-
pendent analysis and decision-making. Regarding prob-
lem-based learning, students worked on solving specific
problems such as developing methodological guides for
teaching English or creating presentations on linguistic
topics. This strategy facilitated group work, promoting
the development of communication skills and collabora-
tive problem-solving.

Students studied theoretical materials, discussed pro-
ject execution strategies, and presented their results, which
stimulated critical reflection on the learning content. Dis-
cussions and debates on topics such as the influence of
culture on language or the role of English in globalisation
served as tools for critical thinking development. Students
analysed different viewpoints, prepared arguments to
support their positions, and spoke before the group, fos-
tering the ability to critically evaluate various approaches
to problem-solving. Additionally, students conducted in-
dependent research, studying additional literature sources
and analysing the obtained information. Regular reflection
on their learning process enabled students to assess their
achievements and identify areas for further development.
Digital technologies such as Quizlet for creating flash-
cards and tests or Padlet for discussing English-language
resources allowed students to actively engage in the learn-
ing process, improve language skills, and support critical
thinking development through self-assessment. All results
were summarised in Table 2, which presents the average
scores for each learning strategy.

Table 2. Summarised results of student performance assessment according to learning strategies

Learning strategy

Main assessment criteria

Application of theory in practice, project quality, teamwork,

Average score (max 5)

Project-based learning presentation of results 4.2
Problem-based learning Problem solving, depth of analys1s, quality of group collaboration, 3.8
presentation of results
Discussions and debates Quality of argumentation, analyFical ability3 response to 40
counterarguments, logical reasoning
Independent research and reflection Independent information ana1y51§, reflection on own achievements 41
and mistakes
Use of digital technologies Creation of ﬂashca}'ds, W(.)r.king .with.pl.atforms .(Quizlet, Padlet), 40
active revision, linguistic analysis
Source: compiled by the author
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The highest average score was recorded for pro-
ject-based learning - 4.2 points. This indicated that
involving students in real projects focused on the practical
application of theoretical knowledge had a positive impact
on their performance. Students demonstrated high quali-
ty in their completed projects, showed the ability to col-
laboratively solve tasks, worked effectively in teams, and
presented their results at an appropriate level. Therefore,
project-based learning contributed to the development
of applied skills and ensured the formation of abilities to
solve professional tasks in conditions close to real-life sit-
uations. A slightly lower but still high result - 4.1 points -
was observed for tasks performed within the strategy of
independent research and reflection. This suggested that
autonomous research activities fostered the development of
students’ analytical thinking, their ability to deeply reflect
on their own learning process, and independently analyse
information. The completed tasks evidenced a sufficient
level of students’ research skills, including their ability to
plan and implement educational projects independently.
Discussions and debates yielded an average score of 4.0,
confirming the effectiveness of this strategy in developing
critical thinking, argumentation skills, and communication
abilities. Students actively participated in group discus-
sions, demonstrated the capacity to defend their own po-
sitions, analyse counterarguments, and logically structure
their speeches. Engagement in debates contributed to the
formation of public speaking skills and the ability to make
quick decisions in dialogic settings. A similar average score
of 4.0 was recorded for the use of digital technologies. This
indicated students’ adequate readiness to utilise informa-
tion and communication technologies (ICT) in the learn-
ing process. Employing digital tools for creating education-
al materials, visualising information, and implementing
project tasks enhanced learning efficiency by enabling
students to better organise the study material and present
their work results. It is also worth noting the positive im-
pact of digital technologies on students’ engagement and
the development of their information competence. Prob-
lem-based learning showed the lowest average among the
strategies studied — 3.8 points. This might indicate certain
difficulties students faced when tackling complex learn-
ing problems. In particular, some students demonstrated
insufficient depth in analysing problematic situations and
encountered challenges in group collaboration. Neverthe-
less, even under these conditions, problem-based learning
remained an effective means of developing analytical skills
and the ability to find solutions in complex situations.

Opverall, the research results indicated that the most
effective strategies in terms of students’ academic success
were project-based learning and independent research
with reflection. These strategies ensured deeper student
involvement in the learning process and promoted the de-
velopment of autonomy, critical thinking, and the ability to
apply knowledge practically. Meanwhile, discussions, de-
bates, and the use of digital technologies also positively in-
fluenced the formation of professional and communicative
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competencies, increased student activity, and contributed
to better assimilation of educational content.

Recommendations for implementing conceptual
approaches in the learning processto enhance

critical thinking among students studying English
Several recommendations were identified to improve the
learning process aimed at developing critical thinking as
a means to increase the effectiveness of learning English.
These recommendations are addressed to students, teach-
ers, and government bodies, encompassing both individual
and general strategies that enable achieving high learning
outcomes and fostering language skills development. An
important aspect is not only improving students’ language
competence but also enhancing their ability to analyse,
independently comprehend, and present their thoughts
logically - skills essential for successfully using English in
real-life situations. It is crucial to actively use interactive
platforms such as Quizlet and Padlet. These tools help stu-
dents develop not only language skills but also independ-
ent thinking abilities. Quizlet allows creating flashcards
and quizzes that promote deeper comprehension through
repetition and self-assessment. Using Padlet facilitates col-
lective discussion of linguistic issues, forming an analytical
approach to studying the material - an important compo-
nent of critical thinking.

Students should be given opportunities to work in
groups on real projects. For example, designing advertising
campaigns in English or creating grammar teaching mate-
rials helps combine linguistic and analytical skills. A signif-
icant part of this work involves using modern digital tools
such as Canva for creating visual materials and PowerPoint
or Google Slides for presentations. Utilising these tools
stimulates students to engage more deeply with the materi-
al and effectively apply their knowledge. To develop critical
thinking, discussion and debate methods should be actively
incorporated. The Oxford debate format enables students
to discuss important social topics requiring analysis and ar-
gumentation. It is essential that students prepare analytical
abstracts before debates, allowing them to develop skills in
logical thinking and structured presentation of ideas. Addi-
tionally, discussing topics in English provides opportunities
to practice language skills in real-life contexts. Such inter-
active methods will help students integrate critical thinking
into their daily learning practice more easily. For teachers, it
is important to provide regular feedback, helping students
better understand their mistakes and develop self-mon-
itoring skills. Using clear assessment criteria allows pre-
cise determination of each student’s level of achievement
and enhances the effectiveness of the learning process.

Furthermore, teachers conducting debates and uti-
lising the aforementioned tools should participate in
state-supported courses and programs, such as the Teacher
Professional Development Program for Foreign Language
Teachers organised by the Ministry of Education and Sci-
ence of Ukraine titled “Remote English Language Learning
Program for General Secondary Education Institutions”
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(Order of the Ministry..., 2023) or courses conducted with-
in Erasmus+ projects. These programs provide teachers
with opportunities to master new teaching methodologies,
including interactive and digital technologies that promote
the development of critical thinking among students. Par-
ticipation in such programs enables teachers to update their
knowledge, enhance pedagogical skills, and implement in-
novative approaches to teaching English.

In addition to participating in professional develop-
ment programmes, English language teachers can also take
advantage of courses organised by international education-
al organisations such as the British Council. These courses
offer up-to-date knowledge of the latest teaching method-
ologies, including the use of technology to foster students’
critical thinking skills. The British Council, in particular,
conducts training sessions where teachers can familiarise
themselves with innovative approaches to teaching English
and developing students’ analytical abilities. They learn to
use interactive tools such as videos, podcasts, and online
games that help students critically evaluate information
while enhancing their argumentation skills and expressive
writing. Moreover, an important aspect of teachers’ profes-
sional growth is engagement with online platforms such as
Coursera or edX, where they can enrol in courses special-
ising in foreign language learning as well as critical think-
ing development. These resources provide access to cours-
es from leading universities worldwide, such as Harvard
University (n.d.) and Stanford University (n.d.), allowing
teachers to acquire new knowledge and improve their qual-
ifications in a format convenient for them. Participation in
such courses enables teachers not only to become acquaint-
ed with best practices in foreign language teaching but also
to develop new approaches to organisation.

Kyiv National Linguistic University should update
its curricula to prioritise the integration of contemporary
teaching methods that promote the development of critical
thinking. It is essential to implement project-based learn-
ing, where students work on real-world tasks that require
analytical approaches. Tasks such as creating advertising
campaigns in English for hypothetical brands, developing
educational materials for secondary school pupils, or pro-
ducing grammar video lessons combine linguistic, analyti-
cal, and presentation skills. These tasks can be realised using
tools like Canva for visual materials, PowerPoint or Goog-
le Slides for presentations, which not only foster critical
thinking but also enable students to master necessary mod-
ern technologies. Furthermore, it is important to actively
utilise online platforms for interactive student engagement.
For example, Quizlet can be used to create flashcards and
tests that assist students in improving their language skills
while also developing critical thinking through active rep-
etition and self-assessment. The Padlet platform can serve
as an effective tool for collaborative work and discussion of
linguistic issues, allowing students to cultivate an analytical
approach to the material.

Regularly organising debates, particularly in the
Oxford format, will help students enhance their logical

thinking, argumentation, and public speaking skills. De-
bate topics such as “Social media does more harm than
good” or “Artificial intelligence will replace teachers” en-
courage students to develop skills in information gather-
ing and analysis, as well as in formulating arguments and
counterarguments — key components of critical thinking.
Additionally, the university should develop a strategy for
utilising digital technologies to support the learning pro-
cess. This includes creating and upgrading infrastructure
for distance learning, access to online courses, electronic
libraries, and webinars. The use of the latest digital tools
will enable students to acquire knowledge and skills in a
more interactive and accessible format.

DISCUSSION

The findings of this study demonstrated that the develop-
ment of critical thinking significantly impacts the effective-
ness of English language learning, particularly in terms of
material retention, students’ ability to analyse information,
and apply knowledge in practical situations. This aligns
with the conclusions of J. Liu & A.]. bin Sihes (2025), who
identified critical thinking as a key 21%-century skill in Eng-
lish language learning. They emphasised that critical think-
ing, English language learning in secondary and senior
schools, and English reading instruction were among the
most frequently used keywords in research. Various tools
and methods are applied to foster critical thinking and
improve the English learning process. Notably, platforms
such as Canva serve as effective tools for creating interac-
tive materials that support learning. This study notes that
Canva can be used to create infographics, flashcards, and
presentations, enhancing visual perception and analysis of
information. This, in turn, assists students in developing
critical thinking, as they engage with texts and visual ma-
terials to formulate conclusions and evaluate the present-
ed information. This is also consistent with the findings of
M.-P. Rodriguez-Rojas et al. (2024), who developed and
validated a critical thinking scale for academic reading
among students learning English. They reported that using
tools like Padlet to create virtual boards for group discus-
sions and collecting students’ ideas facilitates more effective
integration of critical thinking in the learning process. Pad-
let allows students to express their thoughts in real time,
conduct discussions, and gather comments on texts, thus
fostering analytical and communicative skills.

Z. Umarova & N. Zubaydova (2024) also investigated
the role of critical thinking in English language develop-
ment and concluded that integrating critical thinking into
English teaching stimulates learning and promotes an an-
alytical approach to language study. They utilised Google
Classroom as a tool for creating online assignments where
students could work with various materials, comment on
texts, ask questions, and respond to prompts, thereby en-
couraging reflective thinking. The study by M.P. Arthi &
S.N.S. Gandhimathi (2025) also highlighted the impor-
tance of structured assessment methods, such as SWOT
analysis, which help evaluate the strengths and weaknesses
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of the learning process. They note that this tool allows for
identifying effective teaching strategies and opportunities
to improve learning processes, including the use of Kahoot
for assessing material retention. Kahoot enables interactive
quizzes that motivate students to actively participate and
instantly analyse information during lessons.

The results of this study confirmed that integrating
digital learning platforms supports the development of stu-
dents’ critical thinking skills. Completing practical tasks,
such as literary analysis or creating educational materials,
helped students apply theoretical knowledge in practice
and develop analytical abilities. This corresponds with
findings by D.Yu. Koposov et al. (2025), who demonstrat-
ed that a critically oriented approach to English language
learning improves the cognitive skills of secondary school
students. Similarly, V. Batdi et al. (2024) employed a mixed
meta-analysis to evaluate the impact of critical thinking in-
struction and confirmed its positive effect on students’ ac-
ademic achievements. Furthermore, this study found that
problem-based learning enhances argumentation skills
and independent decision-making. Students engaged in
solving practical problems employed analytical thinking
and showed a high level of understanding of the language
material. This aligns with the findings of M.E. Nejad et
al. (2022), who established that critical thinking plays a
mediating role in the relationship between students’ writ-
ing performance and their learning strategies. Research
by G. Tillayeva & D. Mavlonova (2022) and Z. Yan (2021)
also demonstrated that developing critical thinking among
secondary school students promotes not only improved
language skills but also the formation of general cognitive
competencies essential for further education.

The results of this study demonstrated that the use
of technologies to foster critical thinking in the process
of learning English contributes to the enhancement of
students’ cognitive skills, increases their active participa-
tion in the learning process, and promotes the develop-
ment of analytical abilities. This aligns with the findings
of A. Schenck (2024), who investigated the relationship
between technological tools and critical thinking among
South Korean students learning English as a foreign lan-
guage. His research confirmed that digital platforms and
interactive tasks support the development of critical anal-
ysis and argumentation skills during language acquisition.
The study also revealed that the use of digital technologies,
specifically Quizlet and Padlet, positively influences the de-
velopment of critical thinking. Students working with in-
teractive platforms more frequently analysed and critically
reflected on information by comparing different approach-
es to studying language material. This corresponds with the
conclusions of Q. Huang et al. (2023), who demonstrated
that critical thinking combined with learner engagement
enhances success in foreign language learning.

Similarly, L.W.S. Merta et al. (2023) found that tech-
nological tools can stimulate the development of crit-
ical thinking in English language learning. J. Wei &
H. Li (2024) also emphasised that ICT support in English

Critical thinking as a means...

language teaching can improve students’ critical thinking,
which in turn increases learning effectiveness. Compara-
ble conclusions were drawn by F. Tang (2024), and W. Liu
& Y. Wang (2024), who studied the role of digital immer-
sive technologies in English instruction. They discovered
that using virtual reality (VR) and augmented reality (AR)
tools fosters critical thinking, autonomous learning, and
teamwork skills, making the educational process more effi-
cient and sustainable. This is consistent with the findings of
A.E Shakil et al. (2021), who highlighted that applying crit-
ical thinking in university-level English teaching enhances
the structure of students’ written work and their ability to
present ideas logically. It has been shown that students who
actively apply critical thinking during learning demon-
strate adequate language competence and confidence in
expressing their own ideas.

The study’s results indicated that analysing personal
achievements and errors helped students better understand
the learning process and identify areas for improvement.
This is in line with Y. Jia’s (2021) conclusions emphasising
the importance of reflection in developing critical think-
ing during language learning. The research showed that
participation in discussions and debates promotes a crit-
ical approach to analysing information and arguing one’s
point of view. This aligns with the findings of W. Liang &
D. Fung (2021), who found that integrating critical think-
ing into teaching English as a second language signifi-
cantly improves students” language competence. Similarly,
S. Posti¢ et al. (2023) emphasised that connecting to global
educational platforms and implementing joint courses with
foreign universities would provide students with access to a
broader range of scientific materials and innovative teach-
ing approaches. The use of digital technologies and artificial
intelligence to analyse the learning process would allow for
more precise adaptation of teaching strategies to students’
needs. However, there are existing challenges that may af-
fect the effectiveness of implementing these changes. Sim-
ilar conclusions were drawn by H.A.E. Shamboul (2022),
who noted that developing critical thinking in students not
only enhances their cognitive skills but also increases their
autonomy and independence in learning. His study also
showed that the problem-based learning approach helps
students better understand the material and find creative
solutions to linguistic tasks. Moreover, the results indicated
that the implementation of the flipped classroom method
promotes a higher level of critical thinking among students,
as they have more opportunities for analytical reflection on
the material and active interaction during classes.

CONCLUSIONS

As aresult of this study, a number of conceptual approaches
and methodological foundations conducive to the effective
development of critical thinking in the process of learning
English were identified. In particular, it was established
that critical thinking development has become an essential
component of modern education, especially in the context
of foreign language acquisition, including English. It was
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determined that the educational-professional program
“English Philology” demonstrated strengths through com-
bining classical and innovative teaching methods, which
contributed to the development of students’ analytical
and critical skills. A high level of teachers’ methodological
preparation and the introduction of advanced technologies
enhanced the effectiveness of the learning process. How-
ever, certain weaknesses were identified, including insufhi-
cient integration of critical thinking development through-
out all stages of learning and a lack of regular assessment
of this aspect. It also emerged that students had unequal
access to international scientific resources, limiting their
opportunities for independent research of current issues.
The program has potential for expanding international co-
operation, which would provide students access to the lat-
est methodologies and materials.

Various strategies for developing critical thinking ap-
plied in English learning were evaluated. Project-based
learning demonstrated a high level of effectiveness, with
an average score of 4.2, confirming its success in forming
practical skills, teamwork abilities, and problem-solving
capacities. This points to the importance of integrating
project tasks oriented towards practical application of the-
oretical knowledge to foster critical thinking in students.
This strategy enabled students not only to acquire new
knowledge but also to successfully apply it in real-world
contexts, promoting active development of analytical skills.
Independent research and reflection also proved effective
strategies, receiving an evaluation of 4.1 points, indicating
a significant impact on the development of deep under-
standing and autonomous thinking. Through independ-
ent research, students gained skills in self-monitoring,

reflection, and analysis of their own learning process, which
are essential components of critical thinking. Discussions
and debates, although scored slightly lower at 4.0 points,
also became powerful tools for developing argumentative
skills and communication abilities. Students demonstrated
the capacity to defend their viewpoints, analyse counter-
arguments, and effectively present research findings. En-
gagement in such discussions fostered listening skills and
understanding of alternative perspectives, an important el-
ement of critical thinking. Project-Based Learning, despite
receiving the lowest average score (3.8), still proved useful
in developing analytical skills and problem-solving abilities.
However, some difficulties encountered by students during
work on problem tasks indicate the need for greater sup-
port in resolving complex situations and integrating prob-
lem-based learning within more structured approaches.

Future research prospects include expanding the sam-
ple by involving students from various educational insti-
tutions and studying the long-term effects of identified
strategies over the course of an academic year or several
semesters, which would allow evaluation of their influence
on the sustainable development of students’ analytical and
research skills.
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Oy1Iu BUKOPUCTaHI MeTORM IOpPiBHAHHSA, IparMaTMYHMII Ta METOJ y3arajJbHEHHdA, a TAaKOX CTpaTeril IPOeKTHO-
OpIEHTOBaHOrO HaBYaHH:A, NPOOIEMHO-OPiEHTOBAHOIO HAaBYaHHA, JVICKYCiil i me6aTiB, CaMOCTIIHOTO HOCTiIKeHHA
i pedrexcii, a TakoXX BUKOPMCTaHHA LM(PPOBUX TEXHOJOTIN JIA PO3BUTKY KPUTUYHOTO MMCIECHHA. Y NOCHIipKeHHi
OyI10 3’ACOBaHO, 1[0 PO3BUTOK KPUTUYHOTO MUCTEHHSA Cepell CTYHAEHTIB, AKi BUBYAIOTh aHIVIIICBKY MOBY, Ma€ BaX/I1Be
3HAYeHHA JyIA MifIBUIeHHA e(eKTUBHOCTI iXHboro HaByaHH:A. Cepep cTpaTeriii HaiiBuII 6amy OTpUMaIN IPOEKTHE
HaB4yaHHA (4,2 6amm) Ta caMocTiiiHe focmipkeHH: 3 pedekcieio (4,1 6amy), Mo CBiTYUTb NpO pisHY edeKTUBHICTD
LIMX TiXOJiB y PO3BUTKY KPUTUYHOTO MUCIEHHA. By/lo BM3Ha4eHO, IO 3aCTOCYBaHHA IPOEKTHO-OPIEHTOBAHOTO Ta
IIpOO/IeMHO-OPIEHTOBAHOrO HaBYaHHSA CIpPUAE PO3BUTKY HAaBUYOK aHAJIi3y, apryMeHTalii Ta BUpILIeHHS peaJbHMX
3aBaHb, 10 6e3[0CepeHbO IIOB’A3aHO 3 KPUTUYHUM MUCIeHHAM. CTyIeHTU aKTMBHO OpaM y4acTb y HMUCKYCifX,
IO JJOIIOMOIVIO IM yHOCKOHAJIIOBAaTV BMiHHA OOIPYHTOBYBAaTH BJIaCHi OYMKM Ta CHpUIIMaTH pisHi Toukm 30py. Takox,
BUKOPYCTaHHA LUPPOBUX IHCTPYMeHTiB, Takux AK Quizlet Ta Padlet, cripysnio po3BUTKy aHaiTHYHIX HaBUYOK 4Yepes3
iHTepaKTVBHI BIIpaBMU Ta IPYIOBY poboTy. B pesynbrari focmimkennsa 6y/Io HigTBepIKeHO, Lo iHTerpalis X cTparerii
Y HaBYa/IbHUII IIPOLIEC IIO3UTUBHO BIUIMBAE HA 3[aTHICTh CTYJEHTIB KPUTUYHO OCMUC/IIOBATH i 3aCTOCOBYBAT OTPUMAaHI
3HaHHA. JOC/TiKeHHS O3BO/IO BMK/IajadaM BIPOBaIDKyBaTM e(eKTUBHI cTparerii i1 pO3BUTKY KPUTUYHOIO
MUC/ICHHA Ccepell CTYHeHTIB, 30KpeMa 4epe3 IPOeKTHO- Ta IPOOIeMHO-OpieHTOBaHe HaByaHHA. OCBiTHI ycTaHOBU
MOXXYTh BUKOPUCTOBYBAaTM OTPMMAHI Pe3ynbTaTu [/if BJOCKOHAJIEHHs HaBYa/JbHUX IPOrpaM Ta IiIBUILIEHHS SIKOCTi
Ii;rOTOBKYM MaiOyTHIX daxiBiis

KnioyoBi cnoBa: 3m06yBadi OCBiTV; HaBYaJIbHUIT Ipollec; HigroroBka ¢axiBIiB; edekTuBHi crpareril; iHTerparis
TEXHOJIOTIN
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Abstract. The key mission of modernising the educational system is to
develop a mechanism for the stable improvement of the modern educational
system, ensuring its compliance with the norms of the 21* century, the
social and economic needs of the country’s development, the demands of
society and the individual. Information and communication technologies
are becoming the main tool to be used by people not only in professional
activities, but also in everyday life. The purpose of this study was to emphasise
the value of ICT competence in the activities of a school principal in the era of
informatisation of education. The study employed such theoretical methods
as analysis and generalisation. The advantages of having an ICT competence
for a school principal, as well as the ways and methods of achieving it, were
presented. Proficiency in information technology at the level of information
culture, including the ability to formulate information needs, search for it,
evaluate it, and use it effectively, is a necessary condition for the training of a
highly qualified specialist. ICT competence is one of the crucial components
of professional competence. The practical significance of this study lies in the
fact that school principals can acquire new competences and develop a more
comprehensive understanding of the effectiveness of their activities. The
study discussed ICT competence and the advantages of having it, as well as
issues related to its improvement. The findings of this study will contribute to
the development of educational policy and the design of targeted professional
training programmes for school leaders

Keywords: informatisation; modern school; management; quality of
education; skills

As the informatisation of education intensifies, the role of
the school principal is becoming increasingly more signifi-
cant, as they must not only have modern ICT tools for man-
agement, but also actively introduce technology into the
educational process to improve the efficiency and quality of
education. The ICT competence of a school leader is a vital
aspect that ensures the ability to effectively use information
technology to make informed management decisions, or-
ganise learning, and improve the internal processes of an
educational institution. Considering the high demands on
educational leaders in the digital era, the study of the level
and impact of school principals’ ICT competence is critical
for the development of strategies for professional growth
and training of modern educational leaders.

According to M.M. Bachalapur & S. Manjuna-
tha (2022), the use of information and communication
technology (ICT) in education plays an essential role. Inte-
gration of ICT into both teaching and learning processes is
one of the most practical solutions to educational reform.
ICT competence of a school leader refers to their ability to
effectively use information and communication technolo-
gies (ICT) in educational management, decision-making,
and instructional leadership. According to J.J. Reang &
R. Mohalik (2023), the relationship between transforma-
tional leadership styles and perceived levels of computer
literacy is not always consistent. This is caused by a discrep-
ancy in the perception of the competence of transforma-
tional leaders in relation to technology. Accordingly, based
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on the reported connection between the perceived level of
computer use and leadership style, the application of the
components of transformational leadership for the princi-
pals of educational institutions in the context of Iran was
proposed, for the purpose of transforming the educational
institutions with the application of ICT. It is argued that
principals who frequently utilise ICTs may lack the capacity
to transform educational practices.

The school leader should feel at ease in an information
environment and be able to effortlessly achieve the set spe-
cific pedagogical goals with the assistance of modern infor-
mation technologies. This adds a new element to their pro-
fessional training, their methodological skills - the element
of “information culture”. It should organise, coordinate, and
effectively manage practical work on the application of ICT
in critical areas of activity of the educational institution.
M.R. Gemma Rodriguez (2021) conducted a survey among
school principals to analyse the current situation. The first
part asked the demographic characteristics of the partic-
ipants, i.e., gender, age, and educational level. The second
part identified their ICT competences, which were divided
into cognitive ability, skills, and attitudes. For this study,
cognitive ability was defined by the participant’s knowledge
and understanding of general computer uses. The skills
being measured comprised Microsoft Office skills and in-
ternet and data management skills. Attitude was defined as
their interest in ICT development for their schools and cre-
ating an ICT learning environment. The ICT competence
of a school leader plays a crucial role in the effective man-
agement and modernisation of educational institutions.

Such decisions were made based on the results of
another study conducted on ICT literacy. J. Anyanwu et
al. (2021) noted that for an effective management of infor-
mation system in a school organisation, certain levels of
ICT competences are required of the principals. The com-
petence factor plays a vital role in the implementation of
management information systems, the competence of the
user is hypothesised to be commensurate with the man-
agement information system applied by the organisation.
Competence in this context is defined as a combination of
awareness, skills and attitudes that enables an individual to
perform a job to the standard required for successful per-
formance in information management systems. It is imper-
ative that all secondary school principals in the state acquire
and embrace the use of ICT for the purpose of achieving
efficient and effective administration in this digital age.

ICT competence is defined as a set of skills, knowledge,
and attitudes that enable individuals to comprehend, uti-
lise, and adapt to technological tools and digital resources.
The term “ICT competence” is a broad one, encompassing
a wide range of skills and abilities. These include word pro-
cessing, presentation software, spreadsheets, email, internet
usage, networking, communication, professional software
applications, and digital tools. All these skills are consid-
ered to be essential for success in the contemporary digi-
tal world (Abdullahi et al., 2020). V. Saienko et al. (2022)
found that digital competence is a dynamic structured

combination of skills, knowledge, and ways of thinking in
the field of information, communication, and digital tech-
nology. It affects the development of successful professional
work, socialisation.

Thus, the purpose of the present study was to investi-
gate the effects of ICT competence on school performance.

MATERIALS AND METHODS

This study was based on theoretical and empirical research.
Theoretical methods such as generalisation and analysis
were used. The study was based on a systematic and existing
literature review that included the collection, analysis, and
synthesis of existing academic works on ICT competence in
educational leadership to measure the level of ICT compe-
tence of schoolleaders. Theoretical sources were studied, an-
alysed, and conclusions were drawn. The findings obtained
by other researchers and the experiments they conducted
served as a basis for reflection on this topic. Specifically,
the basis was experiments conducted in different countries
over the past five years and their results. The studies cited
and the specific findings were obtained during experimen-
tal work conducted among school leaders by researchers
in countries such as New Zealand, Malaysia, and Nigeria.

The formulation of the problem and the recommen-
dations made by various researchers for its solution were
reviewed. To study this issue, the method of comparative
analysis was employed. To create a theoretical basis and
collect data, the study explored bibliographic databases
such as ScienceDirect, Google Scholar, and ResearchGate.
Studies that were relevant to the subject under study or
analogous were analysed and the results were cited. Based
on the searches, the keywords ICT in school management,
ICT competences, and ICT competences in the activities of
leaders were added. Thus, the method of analysing scientif-
ic literature was the preferred one. This approach allowed
for a comprehensive understanding of the digital compe-
tences required for effective educational management. Ad-
ditionally, the e-Leadership model was designed to investi-
gate how digital technologies affected decision-making and
school management. In this case, the data were analysed
through articles covering journal articles and conference
documents.

The analysis was conducted using a thematic approach,
categorised into key competence areas such as digital liter-
acy, ICT-based decision-making, cybersecurity awareness,
and professional development strategies. By synthesising
multiple theoretical perspectives, the study aimed to iden-
tify widespread challenges and best practices in ICT lead-
ership. This methodological approach provided a compre-
hensive understanding of ICT competence among school
leaders by combining theoretical models with empirical
evidence. The analysis aimed to synthesise theoretical per-
spectives and empirical findings to develop a structured
understanding of ICT competence in school leadership. To
ensure ICT competence and up-to-date understanding in
school management, published studies from no more than
the last decade were analysed.
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RESULTS AND DISCUSSION

The globalisation of education has already necessitated the
application of digital technologies. Online platforms were
available for conducting classes, sharing resources, doing
the assessment, and managing the day-to-day activities of
academic institutions (Haleem et al., 2022). Information
technologies are widely used in the modern education
system to transfer information and ensure mutual com-
munication between teachers and students. The main idea
of the development of the school’s information space is
to purposefully develop and apply the latest technologies,
change the educational process, making it more individual,
high-quality, and efficient.

Being at the beginning stage of the School Management
Information Systems, computerisation of the school man-
agement is the basic subject of modern school management
(Demir, 2006). School management information systems
have greatly improved over the last two decades and most
of them incorporate several crucial functions required by
school administration. However, every school has its spe-
cific needs (Shah, 2014; Alieksieieva, 2024). From a leader-
ship perspective, this is a school culture where the school
leader promotes ICT for planning, developing, and shar-
ing teaching practices, where student-centred pedagogy
prevails and leadership actions are taken systematically to
foster digital competence among the staff (Ottestad, 2013).
O.V. Ovcharuk & N.V. Soroko (2016) found that school
education should consider the necessity of utilising ICT
to surmount the challenges and obstacles that arise in the
teaching of various subjects. This should include the strat-
egies employed in developed countries regarding the role
of ICT in lifelong learning and in the context of compe-
tence-oriented education.

While professional development for teachers overall
seems to be an established functional system, the same can-
not yet be said for the professional development of school
leaders. Their possibilities of professional development are
not as systematically established as those of teachers (Tu-
lowitzki, 2015). Overall, the goal of developing the informa-
tion space is to ensure the availability of innovative teach-
ing materials, digital educational resources, educational
resources on the Internet for school students and teachers.
The use of these resources will enable students to master
new teaching methods and organisational forms of the ed-
ucational process, develop basic skills in schoolchildren,
actively use multimedia tools and Internet technologies in
lessons and extracurricular time, and direct the intellectual
potential of students to positive development. This will pave
the way for students to use computer technologies for edu-
cational purposes for comprehensive development, master
ways to obtain information, and acquire skills such as con-
tinuing education throughout life. On the other hand, in-
creasing teachers’ ICT skills will improve the quality of the
work of the school’s scientific and methodological council,
subject departments, and methodological associations, find
an effective solution to the problem of effective use in the
educational process, and individualise teachers’ activities.

Scientific Bulletin of Mukachevo State University
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There is an increasing trend of teachers and adminis-
trators utilising technology in various aspects of their dai-
ly professional activities. There is a tremendous need for
leadership in the use of technology to ensure that it makes
a valuable and lasting contribution to education (Leong et
al., 2015). Implementing ICT into schools is the responsi-
bility of the school principal, they must ensure that the best
interests of the students are served through effective ICT
infrastructure and professional development of the staff
(Gronow, 2007). The informatisation of education has its
specific goals. These include:

1. Creating favourable conditions for access to educa-
tional, scientific, and cultural information.

2. Intensifying interaction between participants in the
pedagogical process using information technologies.

3. Changing the model of education management.

4. Improving the quality of education using ICT.

The administration of any system can be considered as
a process of information processing, encompassing the in-
teraction of its constituent subsystems and the exchange of
information. A general education institution is an example
of an open system, where a constant exchange of informa-
tion occurs not only between the managing and managed
subsystems, but also with the surrounding social environ-
ment. Based on the reality of the modern information so-
ciety, it is evident that to achieve a certain level of infor-
mation competence, a specialist must: constantly acquire
new knowledge and skills in the field of information and
communication technologies; develop their communica-
tive and intellectual abilities; carry out interactive dialogue
in a single information space.

School administrators play a crucial role in medi-
ating the integration of technology into the educational
system. Thus, a school head in this situation can either
inhibit or facilitate the usage of computers in the class-
room. Their attitude will determine the school’s attitude
towards technology as well (Amador & Amador, 2022).
Methodological support and the use of information and
communication technologies play a massive role in edu-
cational activities, and therefore it is crucial to have the
opportunity to disseminate pedagogical experience in this
area, making the necessary knowledge available to every-
one. School administrators, particularly the school prin-
cipals, should encourage the use of ICT in teaching and
learning by giving teachers the freedom to design teach-
ing and learning activities with the help of technology
(Baharuldin et al., 2019). Preliminary research indicates
that ICT competence is a significant predictor of technol-
ogy leadership behaviours, such as an inclination to pro-
mote new ICT initiatives (Bassellier et al., 2003). A leader
who has the capacity to utilise ICT competently will be
able to introduce innovations in management, including
effective school management, increase the motivation of
the teaching staff, improve the school rating, and compe-
tently implement the IT policy. This is precisely why the
following approaches can be found in the studies of some
researchers.
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M. Afshari et al. (2008) noted that the improvement
of technology leadership is dependent on two key factors.
Firstly, the principal must develop proficiency in the uti-
lisation of technology. Secondly, they must provide lead-
ership in its application for administrative, instructional,
and learning functions. In fact, the principal must possess
up-to-date knowledge in the domain of education. The
effectiveness of the school principal’s work is determined
by professional competence in establishing the content of
education, in ensuring the connection between education
and the development of the individual, in the quality of
education and its practical focus. The orientation of the
school principal towards the personality-oriented goals of
education is also an indicator of the improvement of pro-
fessional competence. H.S. Lindsay et al. (2009) came to
the following conclusion in their research. For ICT com-
petence, both ICT knowledge and ICT experience (e.g.,
participation in ICT management and ICT projects) were
investigated. The findings showed that ICT knowledge was
linked to school leaders’ intention to champion ICT in their
schools. However, the findings did not provide support for
the link between ICT experience and intention to champi-
on. Thus, although school leaders appeared knowledgeable
in most of the domains assessed, the study found that they
were not as actively involved in ICT management and ICT
projects, hence were limited in their “hands-on” experience
with ICT management (Hassan et al., 2020).

Furthermore, teachers’ ICT competence is the qual-
ity of a specialist, formed throughout one’s professional
activities. It is also necessary to distinguish between ICT
literacy and ICT competence. ICT literacy is determined as
knowledge of what is a personal computer, software prod-
ucts, their functions, and capabilities, knowledge about the
existence of computer networks (including the Internet).
ICT competence is not only the use of various information
tools (ICT literacy), but also its effective using in teaching
activities. To form the basic ICT competence, one needs:

1. Development of positive motivation to use ICT.

2. Availability of ideas about PC operation and didactic
capabilities of ICT.

3. Mastering the methodological foundations for visual
and teaching materials using Microsoft Office (Dzhurylo &
Shparyk, 2019).

Considering the prevailing theories concerning com-
petences in this area, it is essential to pay particular at-
tention to the theories that address the acquisition of
such competences. In this case, it is necessary to turn to
cognitive theory. Many distinct styles of leadership are
suitable in attempting to integrate ICT in unique settings
(Zahrl, 2002). Teaching methods have didactic functions,
as they: familiarise learners with new material, enable them
to strengthen the acquired knowledge, enable the control
and assessment of the degree of knowledge mastery (Figur-
ska & Sokol, 2016). Learning the material, understanding
it, and applying the acquired knowledge is the process of
knowledge acquisition. Knowledge is acquired by repeat-
ing, analysing, and applying it in practice. Thus, the process

of knowledge acquisition is based on the cognitive path.
The acquisition process consists of four stages. Percep-
tion, understanding, consolidation, and application. The
application stage here is related to practice and is the cru-
cial stage. Only at this stage does the acquired knowledge
become conscious, and the necessary skills and habits are
formed (Huseynzade et al., 2021).

These criteria and levels of knowledge acquisition
found wide application in pedagogical practice and for sci-
entific purposes in assessing the quality of knowledge ac-
quisition. Information technology competence of manager
is a personal formation that includes a motivational and
value attitude towards the informatisation of management,
information management, and software and technical
knowledge and skills, professionally significant personal
qualities (independence, creativity, reflexivity, lack of fear
of using computer tools) and is manifested in the manager’s
ability to use a computer as a management resource (work-
ing definition). Despite the significance of ICT competence
in the management of a school principal, it is evident that
there is an absence of a systematic approach to this issue.
The authors of the present study contend that the develop-
ment of ICT competence in a manager is a process that ena-
bles not only the mastery of fundamental skills for working
with technology, but also their integration into manage-
ment practice. There are main stages of ICT competence:

1. The value of using ICT. Firstly, the manager under-
stands the significance of information technologies for
effective management. At this stage they analyse the ad-
vantages of using ICT in the educational or organisational
process.

2. Training and basic skills. This includes the following
daily tasks: mastery of the fundamentals of computer use,
Internet navigation, office programme proficiency, and ba-
sic communication tools (e.g., email, messaging platforms,
video conferencing systems).

3. Special tools and their integration into the manage-
ment process. At this stage, the manager studies special
systems used for management: electronic document man-
agement, planning and reporting systems, analytical tools.
Having acquired the skills necessary, ICT is actively applied
to daily management: automation of administrative pro-
cesses, organisation of distance learning

4. Assessment of the effectiveness and optimisation of
the use of technology. The manager analyses how success-
tully digital tools are used. At this stage, the outcomes are
monitored and evaluated, the ICT implementation strate-
gies are adjusted, experience is exchanged with colleagues,
and adaptation to new requirements is carried out.

5. Leadership and digital culture. At the final stage, the
manager, apart from using ICT to increase management ef-
ficiency, becomes an initiator of the development of digital
skills among teachers. The creation of a digital culture in
the enterprise promotes the continuous updating of knowl-
edge and the implementation of innovative solutions.

These stages are interconnected, and the transition
from one to another can be accompanied by continuous
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self-education and adaptation to changes in the technologi-
cal environment. This approach facilitates the establishment
of a strategic foundation for sustainable development. This
approach is analogous to the process of acquiring knowl-
edge, and each stage corresponds to a cognitive process.
The competence in the field of information technology and
computing offers the possibility of creating new products
and services which can markedly improve the quality of life
and better living conditions (Atesh, 2013).

Thus, the ICT competence of a manager depends on the
informatisation of society and education. If these processes
are not adequately developed, the manager will be unable
to demonstrate their expertise in this domain. The criterion
of school prestige includes the social status of the school:
participation of students and teachers of the school in com-
petitions, olympiads, conferences, competitions; outflow
of students to other educational institutions; admission of
graduates to higher educational institutions. Satisfaction
of students and their parents with the quality of education
provided by the school: comfort, security of the student’s
personality, their attitude towards the main aspects of life
at school; satisfaction of teachers with the content, organi-
sation, and conditions of work; satisfaction of parents with
the results and conditions of education and upbringing of
their child, their place in the school community.

By analysing existing frameworks and best practices,
the study identified the key digital skills needed by school
leaders to foster innovation, support teachers, and improve
student learning outcomes. It was proved that the modern
school leader needs to have strong ICT skills to address the
challenges of digital education, and that through effective
use of technology, they can optimise school management,
improve teaching and learning, and create a future-ready
learning environment.

CONCLUSIONS

The study found that to become information competent,
a person must be an active subject of communication

Navazi

processes. The purpose of mastering information compe-
tence lies in the development of an active, independent,
creative personality capable of self-fulfilment and self-ac-
tualisation. The information competence of the individual
and the information competence of society are mutually
developing objects that enrich each other. Thus, the per-
sonal level of information competence depends on the level
of information competence of society, which is determined
by the information competence of its members.

The study found that the ICT competence of a school
leader is a set of knowledge, skills, and abilities necessary for
the effective use of information and communication tech-
nologies (ICT) in management and educational activities.
ICT competence is acquired through the search, analysis,
systematisation, and use of information. Furthermore, this
concept can also include information flow management,
document management, digital security skills, data and
personal data protection, and interaction with colleagues,
parents, and students. The level of use of the latest informa-
tion technologies in management falls behind the overall
pace of informatisation of education. Specific opportunities
and options for using the latest information technologies
in the management of a mass general education institu-
tion require research, updating, and experimental testing.
Prospects for further research include the development of
in-service training programmes for school leaders in ICT
competence, as well as the analysis of cybersecurity in
schools and the development of tools for self-assessment of
ICT competence of school leaders.
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IKT-KOMNeTeHTHICTb LWKINIbHOFO KepiBHUKA

AnoTauis. KmouoBow Miciero MopepHisanii cucremMu ocBiTM € po3pobOka MexaHi3My CTaOiIbHOTO BJJOCKOHA/ICHHA
CY4YacHOI OCBITHBOI cucTeMI, 3abe3NedeH A 11 BifIoBigHOCTI HOpMaM 21 CTOMITTS, coljia/IbHO-eKOHOMIYHUM HOTpebam
PO3BUTKY KpaiHu, 3aIlMTaM CYCIiIbCTBa Ta ocobucTocTi. [HpopMaLiliHO-KOMYHiKaLiiiHi TeXHOMOTi cTal0Th OCHOBHUM
iHCTPyMeHTOM, AKMM KOPUCTYIOTbCA JIIOAYM He jyile y IpodeciliHiil Ais/IbHOCTI, a i1 Y HOBCAKZEHHOMY >KMTTi.
Meroto maHOro mociimkeHHA Oyno migkpecmuTy 3HadeHHA IKT-KoMIeTeHTHOCTI B [iANBbHOCTI AUpeKTOpa IIKOIM B
eroxy iHgopmaTtusauii ocBiT. Y HOCTIIKeHHI BUKOPUCTAHO TaKi TeOPeTUYHi METORM, AK aHaJli3 Ta y3araJbHEHH:.
[TpencraBreno nepesarn BonmomiHHA IKT-KoMIeTeHTHICTIO [/iA AMpeKTOpa IIKOMM, a TaKOX IUIAXM Ta MeToam ii
mocarHeHHs. Bonopinua iHopManiiiHuMm TexHoOriAMM Ha piBHI iHpoOpManiiiHOI KyIbTYpH, [0 BKIIOYA€ BMiHHA
¢dopmymoBaT norpebu B iHdopmanii, spificHIoBaTM ii IOWIYK, OLiHIOBATM Ta e(pEeKTUBHO BUKOPUCTOBYBATH, €
HeoOXi/JHOI0 YMOBOIO IiATOTOBKM BUCOKOKBasIi(pikoBaHoro ¢axisid. IKT-koMIeTeHTHICTD € OHi€I0 3 HallBa>K/IMBIlINX
CKJIaJioBUX IIpodeciliHol KoMIleTeHTHOCTI. IIpakTiyHe 3HaYeHHA IIbOTO JOCIIKEHHA IIOJIATAE B TOMY, L0 AUPEKTOpU
IIKIT MOXYTb HaOyTM HOBUX KOMIIETEHIilI Ta PO3BMHYTU OiIbII KOMIUIEKCHE PO3YMiHHA epeKTUBHOCTI CBO€i
TisTbHOCTI. Y mOCTimKeHHi 6yn0 POSILAHYTO IKT-KOMITeTeHTHICTh Ta TepeBary ii BONMOAiHHA, a TAKOXK IMUTAHHS,
IIOB'A3aHi 3 il BIOCKOHATIeHHAM. Pe3ypraTi JOCTIPKeHHA CIIPUATUMYTh PO3BUTKY OCBiTHBOI MOMITUKYM Ta po3pooIi
LIiIbOBMX IIporpaM IpodeciliHoI MiAroTOBKM KepiBHMUKIB MK
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artificial intelligence (AI) into higher military education is
of particular importance as a tool for modernising the edu-
cational process, enhancing the analytical and operational
capabilities of future officers, and adapting the educational
environment to the needs of modern combat. The coun-
tries of the North Atlantic Treaty Organisation (NATO),
including the United States and European countries, have
already developed practical models for implementing Al
in military education. The need to ensure high-quality and
technologically advanced training of officers in the face
of hybrid and high-tech threats necessitates the introduc-
tion of the latest solutions, including Al, into the system
of higher military education. Despite the active introduc-
tion of digital technologies into the military education sys-
tems of NATO countries, the level of integration of artifi-
cial intelligence into higher military education institutions
(HMEIs) in Ukraine remains fragmented and insufficiently
researched. There is a need to identify optimal models of
AT application to improve the effectiveness of professional
training of future officers, incorporating both national ex-
perience and practices of partner countries.

Much of the research focuses on analysing the poten-
tial of AI to optimise the learning process, automate as-
sessment, and develop adaptive learning environments,
including A.M.A. Alnagbi & A.M. Yassin (2021), who
examined the state of artificial intelligence and e-learn-
ing in the military education system of the United Arab
Emirates, analysing existing practices, technological solu-
tions, and organisational approaches in the context of
educational challenges. The study identified several barri-
ers, including a lack of technical infrastructure, poor staff
training, and limited strategic vision. The study proposed
multi-level strategies for modernisation, including updat-
ing policies, developing human capital, and introducing
adaptive learning platforms. K. Bekpulatov (2024) ana-
lysed the experience of developed countries in the use of
Al in military training. The study demonstrated the active
use of simulation systems, decision support systems, and
virtual training in the United States, the United Kingdom,
and Israel. The study emphasised that Al in these coun-
tries has already become an element of strategic defence
training and professional development of military person-
nel. C.A. Pfaff et al. (2023) analysed the issue of trust in
Al among military experts in the US Armed Forces. The
study determined that the effective integration of AI de-
pends not only on the technological level but also on cul-
tural and ethical aspects of perception. The study proposed
amodel for combining human expertise and Al in military
decision-making.

The impact of Al on the management of pedagog-
ical processes in military academies was studied by
O. Zughoul et al. (2025). The study concluded that the in-
tegration of intelligent systems into pedagogy contributed
to the personalisation of learning, improved monitoring of
results and optimisation of schedules. The study empha-
sised that successful Al implementation requires changes
in the management structure of institutions and training
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of teaching staff to use digital technologies. V. Chmyr &
N. Bhinder (2023) determined that most military higher
education institutions demonstrate an insufficient level of
digital transformation and have limited experience in using
Al The study proposed the concept of integrated learning
using adaptive platforms and simulators that can model
technical tasks in combat. J.G. Peacock et al. (2025) studied
the integration of Al into military medical education and
training. The study determined that the use of intelligent
systems significantly improved medical training through
emergency simulations and personalised learning paths.
The researchers emphasised the importance of an interdis-
ciplinary approach to the implementation of Al in med-
ical training in combat situations. J.R. Spirnak & S. An-
tani (2024) emphasised the need to introduce Al training
content into military medical education. The study deter-
mined that most medical curricula of the Armed Forces
do not cover key aspects of Al, which creates a gap in the
training of future military doctors. The study proposed an
Al integration framework that would include the basics of
machine learning, medical image analysis, and ethical as-
pects of using intelligent systems.

K. Bondar (2024) studied the military artificial intel-
ligence system in Ukraine. The study identified key actors,
from government agencies to private companies, and ana-
lysed challenges, including insufficient funding and a lack
of agreed standards. The study demonstrated Ukraine’s
potential to create a hybrid model of AI implementation
in the military sphere. M. Onderco (2025) analysed the im-
pact of the conflict in Ukraine on the formation of NATO’s
military Al strategies. The study stressed that real-life com-
bat conditions have accelerated the need for standardisa-
tion and international regulation of autonomous systems.
The study also noted that NATO should strengthen its role
in ensuring the ethical and safe use of Al in the armed forc-
es. O. Trofymenko et al. (2024) analysed the role of artificial
intelligence in modern military strategies and technologi-
cal systems. The study determined that Al is increasingly
being used in battle management systems, cybersecurity,
and autonomous platforms. They also highlighted regula-
tory issues and emphasised the need to develop a unified
ethical policy on the use of Al in the military. The studies
mainly emphasise the potential of AI and general strate-
gies for its integration but did not sufficiently reveal the
practical results of implementing Al in the daily education-
al process of military academies. There was also a lack of
empirical data on the impact of Al on the development of
professional competencies.

The study aimed to identify effective approaches and
models for integrating artificial intelligence into the sys-
tem of higher military education, based on a comparative
analysis of the experience of Ukraine, the USA, the UK and
Germany. The objectives of the study were to analyse the
theoretical foundations and conceptual approaches to the
introduction of artificial intelligence into higher military
education in the context of the current security situation
and technological development; to conduct a comparative
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analysis of the level and forms of Al use in the professional
training of military personnel in higher military education
institutions of Ukraine, the USA, the UK and Germany; to
process and summarise statistical data on the dynamics and
effectiveness of Al implementation in military education.

MATERIALS AND METHODS

The study was theoretical in nature and aimed at identify-
ing current trends, opportunities and effectiveness of intro-
ducing artificial intelligence technologies into the system of
higher military education, as well as analysing the experi-
ence of different countries in using intelligent technologies
for training military personnel, in the context of Ukraine,
the USA, the UK and Germany. The choice of these coun-
tries is due to both the relevance of the topic for Ukraine
in the context of war and the availability of best practices
in the implementation of Al in defence education in the
United States, the United Kingdom and Germany, which
are technologically advanced countries and NATO mem-
bers. The timeframe covered the period from 2020 to 2024,
which traced the dynamics of the digital transformation of
the educational process in military institutions and identi-
fied key stages of digital infrastructure development.

The study collected secondary data from official sourc-
es, including reports: International Committee of the Red
Cross (2024), “Artificial Intelligence in Military Statistics
and Facts” (Pangarkar, 2025), as well as analysis of doc-
uments, in particular JSP 936: Dependable artificial in-
telligence (AI) in defence (part 1: Directive) (Ministry of
Defence, 2024). Additionally, academic publications were
analysed (Borchert et al., 2024), as well as selected materi-
als from expert interviews and industry reports, including
Defence Advanced Research Projects Agency (n.d.; 2025)
and HGXR (2024). Statistical indicators on the introduc-
tion of Al in the educational process of military academies,
in the areas of combat simulation, cybersecurity, intelli-
gence processing and automated assessment, were empha-
sised (Pangarkar, 2025).

Three key research methods were used. Theoretical
analysis (in particular, content analysis of scientific liter-
ature) was used to systematise the main conceptual ap-
proaches to the integration of Al into military education. It
identified priority areas of digitalisation, to identify leading
models of innovative technologies implementation and to
assess the degree of their impact on teaching methods and
the organisation of the educational process in military uni-
versities. Next, a comparative analysis was used to compare
the level and forms of Al integration in military education
in Ukraine, the USA, the UK and Germany. The analysis
covered such aspects as the extent of the introduction of
training simulators, the functioning of adaptive learning
platforms, the use of automated assessment systems, and
the level of funding for innovative educational initiatives
in the military sphere. The analysis of statistical data was
conducted using Microsoft Excel (version 2021), using de-
scriptive statistics, which summarised the quantitative in-
dicators of Al implementation in military education and

identified statistically significant relationships between key
parameters. The Wald criterion was used to assess the sta-
tistical significance of the impact of funding on the level
of innovation. This criterion was used to test the hypoth-
esis: does the amount of funding affect the scale of AI ap-
plications in these countries? The article summarised the
indicators of coverage of higher military educational in-
stitutions by digital technologies, traces the change in the
intensity of Al use in education, and establishes the corre-
lation between the level of innovation integration and the
effectiveness of military training.

RESULTS AND DISCUSSION

Theoretical and methodological foundations of artificial
intelligence integration into higher military education
The integration of Al into military education is becoming
an important component of the digital transformation of
the educational environment, which aims to increase the
effectiveness of training military specialists in the context
of growing demands for technical literacy, adaptability and
the ability to act in conditions of information and cognitive
complexity. Priority areas of digitalisation of military edu-
cation have been identified. These include:

e use of intelligent simulators and virtual trainers to
model combat situations in augmented and virtual reality
environments;

e implementation of adaptive learning systems that in-
corporate the individual pace and style of learning;

e creating digital platforms for developing teamwork
and management skills;

@ application of technologies for analysing the behav-
iour and cognitive state of cadets to detect stress, fatigue and
a decrease in the level of engagement in training promptly.

All the areas aim to improve the efficiency of the ed-
ucational process, optimising the workload and increas-
ing the level of psychological resilience of future military
professionals. The integration of artificial intelligence into
the military education system demonstrates a strategic
multi-vector focus not only on combat training but also
on the protection of information space, operational intel-
ligence analysis, individualisation of training and support
of logistics processes. These tools are being continuously
introduced into various aspects of military training. Fig-
ure 1 shows the general trend in the distribution of AI ap-
plications in this area.

10%
15%

B Combat simulations
B Cybersecurity

Processing of intelligence information
20% Automated knowledge assessment

Other (logistics, medical training)

Figure 1. Areas of Al application in military education
Source: compiled by the authors based on the International
Committee of the Red Cross (2024)
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The structure of the use of artificial intelligence in mili-
tary education indicates a reorientation of educational pro-
grammes towards technologically advanced and adaptive
solutions that can prepare personnel for the challenges of
modern warfare. Simulation technologies receive the most
attention, covering 30% of all applications. They provide
simulations of complex combat situations in a secure en-
vironment and can be used for tactical thinking and op-
erational response without the need to physically deploy
resources. This dominance of simulations is explained not
only by their effectiveness but also by the growing need for
adaptive training in the face of dynamic threats. Cyberse-
curity accounts for a significant share of 25%, which logi-
cally follows from the relevance of information and hybrid
threats. The introduction of augmented reality to protect
the digital infrastructures of military educational institu-
tions not only improves efficiency of response to attacks
but also ensures proactive identification of system vulner-
abilities. At the same time, intelligence processing, which
accounts for 20%, is becoming a critical analytical tool to
support strategic planning and operational decision-mak-
ing, especially in multi-domain operations and the need to
quickly process large amounts of data. Automated knowl-
edge assessment accounts for 15% of the market and is
gradually gaining traction as a means of individualising the
educational process. Such systems can be used to accurate-
ly track cadets” progress, quickly identify educational gaps
and automatically adapt training goals, which increases the
efficiency of training without additional burden on teach-
ers. Lastly, the residual segment of 10% covers ancillary
services, including logistics and medical training. This in-
dicates the gradual integration of Al into related functions
that support the combat readiness and resilience of military
structures in general.

The analysis of conceptual approaches identified four
key paradigms. The first is the technology-oriented ap-
proach, which involves using AI as a tool to automate rou-
tine educational processes, including testing, simulations,
processing educational data, and providing feedback to ca-
dets. The second is the pedagogical and adaptive approach,
according to which artificial intelligence is seen as a tool
for personalising learning, creating individual trajectories
and predicting educational outcomes. The third is a strate-
gic and innovative approach focused on transforming the
educational paradigm in general, through the creation of
collective decision-making systems, simulation of combat
scenarios, and training in teamwork using intelligent tech-
nologies. The fourth is the security and ethical and legal ap-
proach, which focuses on cybersecurity, decision-making
autonomy, legal responsibility in the use of Al and ethical as-
pects of human-machine interaction in military education.

In the context of the introduction of innovative tech-
nologies, several models for integrating Al into military ed-
ucation were identified. The first is the human + Al model,
in which teachers work in tandem with digital assistants
that automate assessments, provide individual recommen-
dations and provide real-time feedback. The second is the
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Al-enhanced blended learning model, which combines tra-
ditional forms of education with adaptive digital platforms.
The third model is the full digitalisation of the learning
process, which is typical for specialised programmes, such
as cybersecurity, where learning takes place in virtual envi-
ronments with oftline monitoring of learning progress. The
fourth model is institutionalised implementation, which
involves the creation of specialised centres for the develop-
ment and implementation of Al technologies for the educa-
tional and research process within military universities. An
assessment of the impact of Al on teaching methods and
the organisation of the educational process shows signifi-
cant transformations in three key areas. First, the teaching
methodology is changing due to the introduction of adap-
tive platforms, interactive visualisation of complex mate-
rial, and individualised approaches to knowledge acquisi-
tion. Secondly, the organisation of the educational process
is optimised by automating the timetable, monitoring edu-
cational outcomes, and integrating online courses and dig-
ital classrooms. Thirdly, the use of cognitive interfaces and
emotional monitoring systems enables better psychological
and pedagogical support for cadets, which increases moral
and psychological stability and reduces the risk of profes-
sional burnout.

The results of the study demonstrated that the inte-
gration of artificial intelligence into higher military educa-
tion significantly increases the effectiveness of profession-
al training of future military specialists, through adaptive
learning, virtual modelling of combat situations and im-
provement of cadets’ analytical skills. This is consistent
with the findings of H. Putra & B.E. Mulyono (2024), not-
ing that the use of Al in military education contributes to
the formation of operational thinking and risk reduction
in real-world conditions, although also highlighting the
need for ethical control over the implementation of such
technologies. The use of Al systems in military training
contributes to the creation of adaptive learning environ-
ments in which complex tactical situations can be mod-
elled with a high level of realism (Hagos & Rawat, 2024).
Importantly, by combining neural processing with logical
rules, such models can embed the ethical and legal con-
straints necessary to train military professionals in a mod-
ern environment that requires not only technical literacy
but also a deep understanding of the humanitarian aspects
of warfare. In addition, D.H. Hagos & D.B. Rawat (2024)
determined that neuro-symbolic AI can be central in im-
proving military education courses aimed at developing
critical thinking, situation analysis, risk management, and
real-time decision-making. This opens new prospects for
training commanders who can effectively interact with au-
tonomous systems, control combat management processes,
and adapt to the complex and changing conditions of the
modern battlefield.

The introduction of virtual simulation systems based
on artificial intelligence algorithms can be used by cadets
to develop strategic planning skills more effectively. This
correlates with the study by Y. Kim (2021), who proved
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the effectiveness of Al simulations for modelling combat
scenarios in military academies in the Republic of Ko-
rea, which accelerated the adaptation of future officers to
non-standard situations. Moreover, it is possible to increase
the motivation of cadets to study due to the interactivity
and personalisation of the learning process provided by
AT This was confirmed by A.T. Biggs (2025), stressing that
adaptive learning systems based on Al cane be used to ac-
count for the individual learning style of each cadet, which,
in turn, improves training results and the level of materi-
al assimilation. This information is complemented by the
work of J.E.M. Diaz (2024), which recorded an improve-
ment in the critical thinking skills of cadets trained using
AT tools, especially through decision analysis and machine
learning systems. Therefore, the use of Al in military edu-
cation contributes to the development of the ability to make
decisions based on many variables in a short time, which is
especially important in combat situations. It is also possible
to reduce the workload of teaching staff by automating part
of the learning process, including assessment and feed-
back. This is supported by the findings of A.B. Rashid &
M.A K. Kausik (2024), who highlighted the potential of AI
in automating routine educational tasks in various fields,
including the military.

Notably, there are also challenges associated with the
introduction of Al in military education, including tech-
nical limitations, risks of confidential data leakage and
dependence on digital systems. Similar warnings are pres-
ent in the study by J. Black et al. (2024), which states that
the strategic use of Al in the military should be accompa-
nied by the development of security protocols and backup
procedures in case of cyberattacks. Excessive automation
of training can lead to a decrease in interpersonal inter-
action. This result correlates with the study by P. Kelly &
H. Smith (2024), noting that the integration of generative
AT should be accompanied by a lively dialogue between
participants in the educational process to preserve the val-
ues of teamwork. Furthermore, the use of Al can contribute
to the development of new professional competencies in
the military, in the areas of big data analysis, cybersecurity,
and information systems management. This correlates with
the findings of J. Savelka et al. (2025), proving that the de-
velopment of rapid training methods using Al can be used
to form a competitive workforce capable of responding dy-
namically to technological challenges.

Thus, the unique experience of introducing artificial
intelligence into higher military education is that this pro-
cess not only transforms traditional approaches to military
training, but also creates a fundamentally new educational
ecosystem where knowledge, adaptability and digital com-
petence are formed simultaneously. Thanks to simulation
platforms, cognitive monitoring and big data analysis, fu-
ture officers acquire skills in reflective thinking, strategic
planning and rapid response to multidimensional threats.
This contributes to the emergence of a new type of military
specialist — not only technically armed, but also ethically
conscious, resistant to information attacks and capable of

rapid adaptation in a changing combat environment. Thus,
the integration of Al into military education is not just a
modernisation of the educational process, but a step to-
wards the formation of an intelligent army of the future,
where the main value will remain human.

Assessment of the use of Al in military education and
comparative analysis of the experience of its integration
in Ukraine, Germany, the USA and the UK

According to the analytical report by T. Pangarkar (2025),
the introduction of artificial intelligence in the military
sphere is one of the key trends in modern technological
development, which demonstrates steady growth and sig-
nificant impact on various aspects of defence activities.
The use of intelligent technologies is increasingly being
integrated into military strategies, tactical operations, and
logistics management, as well as into education and com-
bat training systems.

Statistics show that the global AI market in the mili-
tary sector is growing dynamically: from 7.9 billion USD
in 2022, it increased to 8.9 billion USD in 2023. According
to forecasts, by 2032, this market could reach 24.7 billion
USD, corresponding to a compound annual growth rate
(CAGR) of 12.4% between 2023 and 2032. This growth is
driven by both increased investment from public and pri-
vate defence entities and growing global demand for au-
tomated and intelligent military solutions. Structurally,
the AI market in the military sector is divided into several
main components. Software accounts for the largest share,
playing a leading role in the implementation of algorith-
mic systems based on machine learning, neural networks
and forecasting. Revenue in this segment is projected to
reach 10.52 billion USD by 2032. At the same time, hard-
ware and related services are also showing steady growth.
By 2032, these segments could generate 8.00 billion USD
and 6.18 billion USD, respectively. This trend indicates a
growing need for technical resources to support Al sys-
tems, as well as accompanying services, including technical
support, consulting, and cybersecurity. An analysis of the
market by type of military platform shows that space plat-
forms account for the largest share (33%). This highlights
the growing role of satellite technologies, which are criti-
cal for global surveillance, reconnaissance, navigation and
communications. Ground platforms account for 29% of the
market, air platforms for 21%, and maritime platforms for
17%. This distribution indicates that artificial intelligence
is being implemented in virtually all domains of modern
warfare, ensuring adaptation to a variety of combat scenar-
ios (Pangarkar, 2025).

The integration of Al into military education and
training deserves special attention. In this context, the lat-
est technologies, including virtual and augmented reality
systems powered by artificial intelligence, are actively used
to create adaptive, realistic and safe learning environments.
This makes it possible to simulate combat situations, opti-
mise decision-making and develop critical thinking in mil-
itary personnel without risking their lives. The use of such
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tools significantly increases the effectiveness of training,
reduces training costs and promotes an innovation-orient-
ed approach to the professional development of the mil-
itary. At the same time, despite the positive dynamics of
development, the introduction of Al technologies in the
military sphere is accompanied by several challenges. Ac-
cording to the report by T. Pangarkar (2025), 59% of re-
spondents point to the shortage of qualified data analysts as
a key obstacle to the introduction of relevant technologies.
An even more substantial challenge is the issue of transpar-
ency and ethics: 76% of executives express concern about
potential data bias and the lack of transparent algorithms
in AT systems. This requires the development of clear reg-
ulations, professional training, and ongoing monitoring of
implemented solutions.

In the context of the transformation of military edu-
cation, the introduction of artificial intelligence tools that
change both the forms of training and the content of the
educational process is becoming increasingly impor-
tant. The integration of Al can enhance individualisation
of learning, provide flexible management of educational
trajectories and improve the assessment process. In the
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period from 2020 to 2024, the digital transformation of the
educational process in military institutions gained rapid
momentum in several countries. International experience
demonstrates a variety of approaches to the introduction
of digital technologies in the military sphere, which is driv-
en by both technical capabilities and political priorities.
A comparison of the practices of four countries, namely
Ukraine, the United States, the United Kingdom, and Ger-
many, identified the strengths, challenges, and trends in the
development of digital education in the military context.
The analysis addressed four key aspects: the extent of use of
augmented reality-based training simulators, the function-
ing of adaptive learning platforms, the use of automated
assessment systems, and the level of funding for innovative
initiatives. The assessment of these components helps to
identify the degree of technological maturity of each coun-
try in the field of digital transformation of military educa-
tion. Comparison of these parameters not only identified
best practices but also assessed the possibility of adaptation
to Ukrainian realities. Table 1 presents comparative charac-
teristics of the introduction of Al in military education in
the context of these countries.

Table 1. Comparative analysis of Al integration in military education

Training simulators

Country

with AI platforms

Adaptive learning

Automated knowledge
assessment

Financing innovation
in defence education

Limited use; used mainly

Partial testing of adaptive
platforms, including in

Use at entry level; depends Low level of public funding;

Ukraine  in pilot projects .at military cooperation with private IT on human factors dependence on international
academies . assistance
companies
High level of funding
Parge—scale implementation Developed a network of Widespread use in testing, (billions of dollars in
in all branches of the armed h . budgets through the
USA . adaptive systems (e.g. skills assessment, progress
forces; active use of VR/AR DARPA) forecastin Defence Advanced
with Al J Research Projects Agency
(n.d.; 2025), etc.)
Adaptive learning
. . . environments are in place Automated systems are Stable funding through
High level of integration, . . ..
Great . . . (e.g., as part of the Defence partially implemented, the Ministry of Defence;
s including multi-agent X . o . . .
Britain . . Learning Environment considering ethical cooperation with
simulations . N
programme (Ministry of standards universities
Defence, 2024))
Medium level of application;  Tested in selected military . . Moderate funding; emphasis
. Pilot systems in place; focus . . oy ot
Germany focuses on command-and-  schools; emphasis on data on integration with civilian

control training security

on accuracy and reliabilit o
Y Y research institutions

Source: compiled by the authors based on J. Freeman & W. Zachary (2018), E.H. Christie (2022), H. Putra &

B.E. Mulyono (2024), S. Ding et al. (2025)

A comparative analysis of the integration of artificial
intelligence into military education demonstrated signif-
icant differences between countries both in terms of the
scale of implementation of relevant technologies and the
depth of their adaptation to national educational and de-
fence contexts. In the United States of America, Al is be-
ing introduced into the educational processes of military
academies and training institutes as part of systemic gov-
ernment programs and targeted initiatives funded and
coordinated by the Defense Advanced Research Projects

Agency and the US Department of Defense. In particular,
the Defence Advanced Research Projects Agency (2025)
competition titled AI Tools for Adult Learning involves
a multi-phase competitive selection system and provides
funding of up to 750,000 USD. These funds aimed to sup-
port the development of innovative adaptive learning
tools for defence professionals. Participants in the com-
petition will receive funding to create prototypes of intel-
ligent learning platforms that can analyse the individu-
al educational needs of cadets in real time and adapt the
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content of training modules accordingly. In parallel, the
ENGAGE programme (Defence Advanced Research Pro-
jects Agency, n.d.) addressed the development of new
methods for mass evaluation of the effectiveness of blend-
ed learning formats, including offline models, virtual
classrooms and simulations. The use of large amounts of
data within this programme objectively tracked learning
progress for thousands of cadets simultaneously, as well
as automated generation of individual learning trajecto-
ries to train highly qualified officers capable of operating
in a rapidly changing digital battlefield. The United States
demonstrates strategic consistency in the process of digi-
talising military education. An example is the activities of
the US Military Academy at West Point, which is actively
implementing new curricula focused on developing officer
competencies necessary for effective performance of tasks
in the digital environment. The main emphasis in the ed-
ucational process is on the study of autonomous systems,
artificial intelligence, and big data analysis, as well as the
basics of cybersecurity and artificial intelligence model-
ling (Gilland & Reeves, 2024). Such an interdisciplinary
approach ensures the training of personnel capable of op-
erating in the context of hybrid warfare, cyber threats and
information confrontation. In addition, the US Depart-
ment of Defence at the state level supports the develop-
ment of the concept of adaptive learning, which includes
the introduction of intelligent decision support systems
based on artificial intelligence. These systems are used
both in classroom training and in the field, forming a new
standard of combat training focused on individual charac-
teristics and real-time knowledge updating.

The British approach to the integration of artificial
intelligence into military education is characterised by
a combination of a developed regulatory framework and
innovative technological solutions implemented within
the defence learning environment (DLE). The key regu-
latory document in this area is JSP 936 (Ministry of De-
fence, 2024), which sets out the minimum requirements
for personnel training to ensure the safe, ethical and effec-
tive use of artificial intelligence technologies. According to
this document, all specialists involved in military activities
must undergo mandatory training through the DLE, which
provides access to modular online courses, interactive sim-
ulations, videos, and testing with automated assessment of
the level of skills mastery. It is also worth noting the ac-
tive cooperation of the UK Ministry of Defence with the
private sector. In particular, the startup Hadean has devel-
oped a generative language model that is integrated into
the British army’s virtual simulators to create an adaptive
“human environment”. This technology enables simulators
to dynamically respond to the actions of cadets, bringing
training situations closer to the realities of the modern bat-
tlefield and at the same time increasing the cognitive com-
plexity of training. The UK’s military education policy is
being transformed in response to the strategic challenges of
modern defence doctrine, which emphasises the need for
technological dominance in future conflicts. The All-Party

Parliamentary Groups report (2023) emphasises that future
commanders must have basic competencies in artificial in-
telligence, algorithmic thinking and digital operations man-
agement. On such basis, it is recommended to include rel-
evant training modules in officer programmes, as well as to
create interdisciplinary training centres at the intersection
of defence and IT with the involvement of relevant experts.

In the Federal Republic of Germany, the integration
of artificial intelligence into military education is based
on a science-based approach and a moderate incremen-
tal strategy. The concept of Master and Servant, which has
become widespread among German defence researchers,
emphasises that Al should remain a “servant’, i.e. a tool
fully controlled by humans. The focus is on the applica-
tion of Al in C4ISR (command, control, communications,
computers, intelligence, surveillance and reconnaissance)
systems and open-source analytics (Borchert et al., 2024).
A significant portion of defence innovation funding, ap-
proximately 50 million EUR annually, is directed to the
development of Al-enhanced early warning systems and
the application of intelligent visual data processing in the
field of missile technology. At the same time, the content
of military education is being adapted: The Bundeswehr
Command and Staff College and the Bundeswehr Univer-
sity Hamburg are revising their curricula to include spe-
cialised courses in artificial intelligence and launching new
bachelor’s and master’s degree programmes with relevant
profile (HGXR, 2024). In the context of the digitalisation
of military training, Germany demonstrates the effective
implementation of VR/AR technologies. Virtual parachute
jump simulators are used in the training of airborne units,
which can significantly reduce training costs and mini-
mise the risk of injury. Such solutions provide a high level
of realism in combat scenarios, contributing to the de-
velopment of operational decision-making skills in a dy-
namic environment (CPM Defence Network, 2024). Ger-
many’s digital infrastructure for military education is also
gradually integrating AI technologies into the processes of
feedback and assessment of learning outcomes, providing
more accurate and adaptive monitoring of cadets’ and of-
ficers’ progress at all stages of their training.

In Ukraine, the digitalisation of military education be-
gan to develop rapidly in the context of a full-scale invasion
(since 2022), which created an urgent need to introduce
the latest approaches to personnel training. Even though
Ukrainian military academies do not yet have full-fledged
Al courses, in 2024 the Ministry of Defence of Ukraine in-
itiated a competition for the development of VR/AR sim-
ulators using Al for comprehensive training of military
personnel, including in urban combat, casualty evacua-
tion, and reconnaissance scenarios (Ministry of Defence of
Ukraine, 2024). Ukraine’s participation in the North Atlan-
tic Treaty Organisations Defence Education Enhancement
Programme (DEEP) (2025), which aims to modernise cur-
ricula, develop distance learning courses and implement
NATO standards in the military training system, remains
an important component of digital transformation. The
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concept of digital transformation of military education in
Ukraine is currently in its infancy. Al-driven simulations
are used mainly in pilot projects involving international
partners and leading IT companies, mainly to practice tac-
tics in simulated combat conditions (Bondar, 2024). These
simulators can adjust scenarios according to individual
user performance, as well as generate recommendations
for further optimisation of training. At the same time, PSS
by Logics7 VR simulators is operating in Kyiv, simulating
small arms and air defence, enabling cadets to practice
tactical techniques in variable weather and tactical scenar-
ios without risking their lives (Epstein, 2025). At the same
time, the lack of stable state funding and the absence of a
unified strategic roadmap leads to the sporadic implemen-
tation of adaptive digital platforms and fragmented use of
automated assessment systems, which significantly limits
the scaling of innovations and the unification of the educa-
tional process in general.

The results of the study demonstrated a correlation be-
tween the level of funding for innovations in the field of
military education and the extent of integration of artifi-
cial intelligence technologies into educational processes. To
confirm this dependence, the Wald criterion was used to
identify statistically significant relationships between key
quantitative parameters, between the amount of state and
external funding, on the one hand, and the level of imple-
mentation of innovations such as simulation environments,
adaptive platforms and automated assessment systems, on
the other. The calculations showed that the value of the
Wald statistic for the relevant parameter exceeds the critical
threshold at the significance level of 0.05, which confirms
the existence of a stable positive relationship between fi-
nancial support and the scale of Al integration. Countries
with a higher level of stable funding (e.g., the United States
and the United Kingdom) demonstrate significantly higher
rates of implementation of Al tools in the training of mil-
itary specialists. The application of the Wald criterion has
shown that these differences are not random but statisti-
cally justified: the coefficients of the relationship between
funding and the level of digitalisation in the educational
sector exceed the critical values at the accepted level of
significance, indicating a direct relationship. These results
have important practical implications: they confirm that
financial support is a determining factor in the successful
integration of artificial intelligence into the educational en-
vironment of military academies. In countries with lower
levels of funding, such as Ukraine, the pace of digitalisa-
tion is much slower, and the introduction of innovations is
mostly fragmented and depends on international technical
assistance or pilot projects.

The results of this study demonstrate that the integra-
tion of Al into higher military education has become a pow-
erful factor in improving the effectiveness of profession-
al training, which is consistent with several studies. At the
same time, similarly to other researchers, the need to com-
bine innovation with control, ethical standards, and ensur-
ing a balance between automation and the human factor was
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emphasised. The study also determined a positive trend
in the level of teamwork among cadets who underwent Al
training, particularly in a virtual collaborative decision-mak-
ing environment. This result is in line with the findings of
the U.S. Department of the Treasury’s Office of Foreign As-
sets Control (2023), which showed that AI platforms can
serve as a tool to enhance multilateral military cooperation,
including within NATO training programmes. In addition,
the study results confirm that Al significantly reduces the
time required to achieve professional competence through
intensive analysis of learning progress and prompt adjust-
ment of the educational trajectory. Similar conclusions were
presented by A.B. Rashid et al. (2023), emphasised that AI
systems in the army can accelerate the process of acquir-
ing combat and analytical skills. This partially correlates
with the study by N.K. Shruthi & A K.S. Yadav (2025), de-
scribed the effectiveness of Al-based geo-intelligent sys-
tems in predicting attacks and creating simulations for
training commanders. This study confirms the importance
of combining technological innovations with tradition-
al values of military education such as discipline, mor-
al responsibility, and physical fitness. This correlates with
the findings of L.V. Scipanov et al. (2023), emphasised the
need for a harmonious combination of digital learning
tools with classical teaching methods in military science.

The results of the study demonstrated that the intro-
duction of artificial intelligence technologies can increase
the efficiency of educational processes in higher military
educational institutions, contributing to the adaptability of
learning and improving the quality of training of military
specialists. This correlates with the findings of O. Bazyl et
al. (2025), who also noted the positive impact of Al inte-
gration on the educational systems of higher education
institutions in Ukraine and Kazakhstan, especially in the
context of digital transformation and innovation. At the
same time, the study correlates with the article by L. Berg-
er et al. (2025), emphasised the role of European countries
in shaping advanced approaches to education using intelli-
gent technologies, emphasising the importance of compre-
hensive education that considers the specifics of military
training. Furthermore, the results coincide with the warn-
ings of H. Oguz (2025), emphasised the potential risks of
authoritarian control using Al in educational and military
contexts. This emphasises the need for a balanced approach
to the introduction of technologies, incorporating ethical
and socio-political aspects.

Summarising the above, it is possible to conclude that
the introduction of Al in military education is not only a
technological innovation but also a factor of profound ped-
agogical transformation. In this context, the priority task is
to create balanced integration models that combine peda-
gogical appropriateness, technological efficiency and ethi-
cal responsibility. Successful digitalisation is only possible
if there is a strategic vision, regulatory support, adequate
training of teaching staff and an institutional infrastructure
capable of adapting innovations to the specifics of the mili-
tary education system.
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Recommendations for improving the process

of introducing artificial intelligence into higher military
education in Ukraine based on international experience
In the context of integrating artificial intelligence into higher
military education in Ukraine, it is advisable to incorporate
the best practices of leading NATO countries, particularly
the United States, the United Kingdom and Germany, adapt-
ing their successful practices to national realities. First, it is
advisable to develop a national strategy for the digital trans-
formation of military education, which should include clear
priorities, stages of implementation, funding mechanisms,
and regulatory support for the process. A similar strategic
approach was demonstrated by the United States, where
digitalisation and the introduction of intelligent technolo-
gies in the military are supported by federal programmes.

An important step should be the creation of interdisci-
plinary centres for the training of military specialists in the
field of AI based on leading national academies and insti-
tutes. These centres should unite experts in the fields of in-
formation technology, defence, education, and law, which
will enable holistic training of officers following modern
challenges. A similar experience is being implemented
in the UK, where Al is integrated into curricula through
the defence learning environment, and interdisciplinarity
is recognised as a key condition for effective educational
change. Ukrainian military educational institutions need to
update the content of educational programmes by integrat-
ing adaptive learning based on the principles of personal-
ised educational trajectories that incorporate the individu-
al needs of cadets. In this context, it is worth focusing on
American programmes that actively implement Al tools to
adapt learning in real-time. In addition, an effective step
would be to expand the use of digital simulations and vir-
tual reality in military training. An example is Germany,
where VR/AR technologies can simulate complex combat
scenarios with high fidelity and reduce risks during train-
ing. At the same time, it is necessary to create regulatory
mechanisms that govern the ethical, safe and lawful use of
Al in military education. In this context, the British docu-
ment JSP 936 (Ministry of Defence, 2024), which sets mini-
mum requirements for personnel training in the ethical use
of Al is notable.

To ensure the sustainability of digital transformations,
it is necessary to implement systematic programmes for the
professional development of teaching staff, through the in-
troduction of certified courses in algorithmic thinking, data
analysis, digital pedagogy and the basics of Al ethics. In
addition, a system for monitoring and evaluating the effec-
tiveness of digital innovations should be created, which will
enable timely adjustments to educational approaches and
identify weaknesses in training. Lastly, active internation-
al cooperation, participation in joint research, exchange of
experience with NATO and EU partners, as well as the in-
clusion of Ukrainian specialists in international initiatives
in the field of military education and AI are key factors for
development. Therefore, the strategic introduction of Al
in higher military education in Ukraine should combine

a systematic, interdisciplinary and value-based approach
that will ensure that the educational system meets the cur-
rent challenges of security and technological development.

CONCLUSIONS

The results of the study confirm the relevance of integrat-
ing Al into the system of higher military education as a
strategic direction for modernising military training in the
context of global digital transformation. A comparative
analysis of the experience of Ukraine, the United States, the
United Kingdom, and Germany has shown the existence
of common trends, as well as distinct national approaches
to the introduction of intelligent technologies in military
education. Firstly, all the countries studied recognise the
critical role of digital and AI solutions in the formation of
anew generation of military professionals capable of acting
effectively in hybrid warfare, information influence, cyber
threats and high-tech confrontation. At the same time,
the level and forms of Al integration vary significantly de-
pending on the national context, financial resources, edu-
cational policy, and strategic priorities of the defence sec-
tor. The United States has demonstrated the highest degree
of technological maturity in the implementation of Al in
higher military education. Emphasis is placed on the intel-
lectualisation of educational processes through the use of
adaptive learning systems, cognitive modelling, automated
assessment and cloud analytics. Significant investments in
research and development, as well as strong institutional
support from the Defence Advanced Research Projects
Agency and other agencies, ensure the leadership in inno-
vation of the United States.

The UK relies on the development of strategic think-
ing of military personnel and the formation of digital lit-
eracy of future commanders. The integration of Al into the
educational process is aimed at improving decision-mak-
ing under uncertainty, increasing interoperability within
NATO, and modelling modern combat scenarios. Germa-
ny is committed to science-based, institutionally balanced
integration of Al. Visualisation platforms, training simu-
lators, and real-world combat simulation systems play an
important role. The focus is on increasing the interdiscipli-
nary nature of training and ethical support for the use of
Al in the military. Despite the existing barriers (resource
constraints, incomplete legal framework, digital infrastruc-
ture problems), Ukraine demonstrates a high level of mo-
tivation to implement Al In the context of war, the Armed
Forces and educational institutions are adapting to new
challenges through accelerated digitalisation, including the
use of combat simulations, automated information process-
ing systems, cyber defence elements, and distance learning.

The analysis confirmed the asymmetry of approach-
es to the digitalisation of military education. The United
States and the United Kingdom demonstrate advanced Al
integration through high levels of funding and strategic
planning, while Germany is focused on slow but high-qual-
ity technology adaptation. Ukraine is in the process of
active development in this area, and its further progress
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depends on the implementation of a systemic state policy,
deepening international cooperation, and investment in
digital infrastructure. The study’s findings provided sever-
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research, expand the number of countries for comparison,
and analyse the effectiveness of Al solutions in the training
of military specialists.

al practical recommendations for Ukraine: creating a na-
tional strategy for the digitalisation of military education
using AI; forming partnerships with leading NATO coun-
tries to share experience and technologies; investing in in-
stitutional modernisation, training simulators, and faculty
training. Only a holistic and adaptive approach will ensure
a qualitative transformation of the national military edu-
cation system following the challenges of the modern se-
curity environment. The prospects are to deepen empirical
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IHTerpauisi LUTYYHOrO IHTENEKTY y BULLY BINCbKOBY OCBITY
AK ¢hakTop niaBuLLeHHA echeKTMBHOCTI NpochecitHOT NiArOTOBKM

AHoTauis. MeTolo gocimkeHHs 0yno BUABUTU eeKTUBHI MOJeNi Ta IiAXOmu [0 iHTerpauii TeXHOIOri WTYYHOro
iHTEeNIeKTy y CMCTeMY BMUINOI BilicbKOBOI OCBiTH. MeTOmOMOTiA HOCTiIP)KeHHA I'PYHTyBaNacsA Ha TEOPeTUIHOMY aHasli3i
HayKOBUX JpKepes, KOHTeHT-aHali3i o(ilifiHNX TOKYMeHTiB, CTaTUCTUYHMX 3BiTiB i BUKOpUCTaHHI IOPiBHAIBHOIO
aHaJIi3y HalliOHaJIbHVX OCBITHIX cucTeM y cepinigroroku BificbkoBux daxisuis. Byno BcTaHOBIEHO, 1[0 BUKOPUCTAHHA
CHCTEM IITYYHOTO iHTe/IeKTY, 30KpeMa aJallTUBHOTO HaBYa/IbHOTO IIPOIPaMHOT0 3a6e3Ied4eHH A, INIaTGOPM 3 e/leMeHTaMI
BipTya/bHOI Ta JJOIIOBHEHOI PealbHOCTI, a TAKOX HEMPO-CUMBOJIIYHMX MOJE/EN ITYIHOrO iHTEEKTY, MOXe JaBaTu
3MOTY IMiABUIMATY PEATICTUYHICTh HABYa/IbHUX CUMY/IALLII, IIOCUINTY aHAIITUYHY IIATOTOBKY C/IyXa4iB Ta IOKPALUTIA
IuMHaMIKy 3acBOeHHA MaTtepiamy. Oco6myBy yBary 6ymno IpumineHo aHaIi3y Cy4acCHUX TeXHOMOTiYHNX TPeH[iB, 3TiffHO
3 SKMMM PUHOK BilfICbKOBOTO IITYYHMII iIHT€IEKT IEMOHCTPYBAB CTA/INAI IPUPICT, 110 CYIIPOBOKYBABCA 3POCTAHHAM
norpeby y ¢axiBiiax, 3faTHUX edeKTMBHO B3a€EMOJIATH 3 IHTENTeKTyaJIbHVMM CUCTeMaMM B ONEpaTUBHUX YMOBaX.
Bussneno, mo CIIIA Ta BenmnkoOpuraHisa neMOHCTpyBaIy HallBUIIMIL piBeHb TeXHOIOIIYHOI 3piocTi Ta MacmITabHOrO
BIIPOBA/PKEHHA MITYYHOTO iHTE/IEKTY B OCBIiTHil mpouec, Tofi AK Himeudmna pgoTpmmyBanaca IOMipKOBaHOTO,
MpoTe CTPYKTYPOBAHOTO MifiXOAly. YKpaiHa, IONPM HaABHI BMK/IMKM, BUAB/ANAA NParHeHH:A [0 iHHOBaIill 4depes
BIIPOBA/PKEHHA CUMYIALIHUX pillleHb Ta aJalTMBHMX TE€XHOJIOTii, 3a YMOBM) IIO[AJIbINOI IEPXKABHOI IMiZTPUMKM Ta
MDKHapOJHOTO IIapTHepCTBa. Y BUCHOBKAX 0YIIO HifKpec/eHo, 0 iHTerpallis IITYYHOTO {HTeJIeKTy Y BUINY BilICbKOBY
OCBITY € CTPaTEeTiYHO BAXK/IMBOIO /I BCIiX YOTUPHOX KPaiH, X04a PealisyeTbCs Yepes pisHi MpiopuTeTy Ta iIHCTPYMEHTM.
[TpakTuyHe 3HaYeHHS HOCIIPKEHHA HONATA€ y po3poblLi peKoMeHAanil mofo Lu¢ppoBOro OHOBIEHHS BifiChKOBOI
OCBiTM B YKpaiHi 3 ypaXyBaHHAM YCIIIIHOTO Mi>KHapOJHOTO JOCBiy
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© Abstract. The relevance of the subject under study was conditioned by
© current trends in society, where active discussion on gender equality
¢ continues. Modern trends contribute to women’s self-fulfilment and the
. disclosure of their personal potential. The purpose of the present study was
: to analyse the specific features of the influence of achievement motivation
. in women on their satisfaction with professional activity and personal
¢ life. For this, the following methods were employed: T. Ehlers’ method of
. diagnosing motivation for success, K. Riff’s psychological well-being scales,
¢ and E. Diener’s life satisfaction scale. A comparative analysis was performed
¢ among the data obtained from working and unemployed women; married
¢ or in relationships, and women without relationships; women with children,
: and those without. An interpretation of the results obtained was proposed.
i The study showed that employed women, as well as women with children
: and those in relationships or married, are more likely to have high levels
© of psychological well-being and life satisfaction. Greater levels of life
© satisfaction were observed among married women and those with children.
© The study found that the level of motivation and satisfaction was to some
: extent interrelated: the greater the motivation, the better the indicators of
. psychological well-being and life satisfaction. Women with strong levels
¢ of motivation tend to achieve more success in various areas of life: in their
. professional careers, in building relationships, in starting a family, and
¢ having children. The practical value of the present study lies in the creation
¢ of methodological recommendations aimed at developing achievement
¢ motivation in women. They will help promote self-fulfilment in various areas
: of activity and achieve harmony between professional and personal life

Keywords: family life; career; self-fulfilment; professional development;
i psychological well-being

The relevance of the study was determined by modern
changes in various spheres of life and society’s striving for
gender equality, which contributes to the active involve-
ment of women in social processes. Such trends open new
opportunities for self-fulfilment and the development of
personal potential. Modern women increasingly often pur-
sue career paths and self-expression, while combining this
with family life, as fulfilment in various spheres contributes
to overall well-being. Their desire to achieve success, devel-
op professional skills, build relationships, and start a family

are crucial factors in personal growth. The level of motiva-
tion plays a key role in achieving life and professional goals,
influencing their self-fulfilment in their career, society, and
family. Successful self-fulfilment in various spheres of life
can contribute to a greater level of psychological well-being
and life satisfaction.

In the study by Yu.V. Lukasheva & Yu.M. Chemoduro-
va (2024), the factors that influence life satisfaction in early
adulthood women were examined. Among the key factors
that determine the level of satisfaction or dissatisfaction,

Copyright © The Author(s). This is an open access article distributed under the terms of the
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the researchers highlighted internalised gender norms and
gender role socialisation, which shape traditional behaviour
patterns and feminist values in women. Coping strategies
for overcoming stress are vital, serving as a mechanism of
compensation and contributing to overall life satisfaction.
Social and professional activity plays a major role, influenc-
ing psychological comfort and the risk of role conflicts. The
study revealed that women who recognise the significance
of their activities and have developed communication skills
are generally more satisfied with their lives. In contrast,
those with lower levels of satisfaction tend to focus more on
social approval and experience challenges in relationships.

I. Zhilkina & S.M. Kondratyuk (2020) showed that
among young adult women, all of whom are married and
employed, the key components of psychological well-being
include “personal growth”, “positive relationships with oth-
ers, and Self-Acceptance. Less pronounced were aspects
such as “life goals”, “autonomy”, and “environmental con-
trol”. Overall, this group was characterised by a moderate
level of psychological well-being, formed through the pur-
suit of self-development, the maintenance of social ties, and
the presence of life goals that meet their needs.

An empirical study by J. Melashchenko & L. Hryd-
kovets (2021) on the psychological well-being of modern
women who chose between family and career revealed that
they faced an internal conflict regarding this choice or its
combination. The greatest level of psychological well-being
was demonstrated by women who successfully combine
career and family, while the lowest levels were observed
among those who were forced to give up career advance-
ment due to external pressure. At the same time, imposing
career development can also have negative consequences,
including lower self-esteem and feelings of guilt for “giving
up motherhood”, which makes it harder to manage one’s
personal life. The findings revealed that a woman’s level of
life satisfaction and psychological well-being depended on
her ability to fulfil herself both professionally and in her
family life. Combining these two aspects gives life deeper
meaning, making it more fulfilling and harmonious.

Marriage and family relationships can substantial-
ly influence a woman’s professional development (Zhi-
vak, 2023). Support and understanding from a partner
and family create a favourable environment for career
growth, motivating women to reach new heights. Equal
distribution of responsibilities in the family allows wom-
en to focus on their professional goals, while a well-or-
ganised balance between work and personal life con-
tributes to efficiency and career satisfaction. At the same
time, conflicts, stress, and misunderstandings in relation-
ships can negatively affect psychological well-being and
concentration, hindering professional fulfilment. Social
and cultural expectations regarding women’s roles in the
family can also limit career development opportunities.
The impact of family relationships on professional growth
is individual and depends on unique circumstances, the
level of support from the environment, motivation, and
personal goals of women. M. Zhivak (2023) confirmed a

Bordiakova

correlation between family relationships and professional
self-fulfilment: a supportive family environment can be
an essential factor in career development.

According to the findings of I. Ustymenko & A. Harch-
enko (2022), unemployed and employed women have dis-
tinct indicators of psychological well-being. Unemployed
women are characterised by lower levels of psychological
well-being, autonomy, Environmental Mastery, personal
growth, self-perception, and purpose in life. Lack of ful-
filment in the professional sphere leads to feelings of psy-
chological distress and difficulties in self-perception, which
contradicts current trends, where women strive for self-ful-
filment, financial independence, and self-sufficiency. Ac-
cording to existing social trends and gender stereotypes,
women who lost their jobs and income experience lower
levels of well-being. In contrast, employed women demon-
strate greater levels of well-being, which is expressed in
their ability to actively interact in society, their positive
self-perception, and the fulfilment of their potential. It was
found that employed women have greater levels of psycho-
logical well-being and quality of life, and they are also more
motivated to achieve success.

In the paper by L.P. Mishykha & V.Yu. Kravchen-
ko (2022), the factors influencing the psychological well-be-
ing of middle-aged women were identified. These included
physical and mental health, family well-being, feelings of
attractiveness and youthfulness, financial stability, and
confidence in the future. Barriers to psychological well-be-
ing for women of this age include poor health, loneliness,
disharmonious family relationships, unemployment, lack
of children, lack of prospects for the future, inability to ful-
fil their personal needs, as well as lack of hobbies, interests,
friends, and productive leisure activities.

Research conducted by VI. Afanasenko &
T.V. Komar (2021) showed that the marital status of women
of different ages is related to their psychological well-being.
Married women demonstrated greater levels of psychologi-
cal well-being compared to those who were never married.
Divorced women occupied an intermediate position in
terms of psychological well-being between married wom-
en and those who were never married. K.P. Havrylovska &
I.M. Pavliuk (2021) found that the greatest level of psycho-
logical well-being was observed in older women who raised
children and were either married or in a relationship. The
lowest level of psychological well-being was found among
single women who did not have children. Single women
who were raising children without a partner had greater
levels of psychological well-being than single women or
married women without children.

The purpose of this study was to investigate empirically
the influence of the level of motivation in women of differ-
ent marital and professional status on the level of psycho-
logical well-being and satisfaction in various areas of life.
The scientific originality of the study lies in supplementing
theoretical knowledge about the influence of achievement
motivation on psychological well-being and satisfaction
with professional and personal life in women.
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MATERIALS AND METHODS

The research base included an online survey of Ukrainian
women of different social, professional, and family status.
The number of respondents was 52, with the age range of
the sample being 18-65 years. The study was conducted in
November 2024. An anonymous questionnaire was devel-
oped using Google Forms. Respondents answered at a con-
venient time, and responses were received electronically.

The largest category of women in the sample was in
the 26-45 age group (48 respondents, 92.3%), followed by
the 18-25 age group with 1 respondent (1.9%), and the 46-
65 age group with 3 respondents (5.8%). Among the re-
spondents, 29 (55.8%) were married, 10 (19.2%) were in a
relationship, and 13 (25%) were not in a relationship. Ac-
cording to the survey results, 42 (80.8%) respondents were
employed, 10 (19.2%) were unemployed. Among the wom-
en surveyed, 64.7% did not have children (33 respondents),
35.3% (18 respondents) had children. To achieve the em-
pirical goals of the study, the following psychodiagnostic
methods were employed:

T. Ehlers’ method for diagnosing personal motivation
for success, adapted in Ukrainian (Kokun et al., 2012). This
questionnaire with 41 questions (answers in “yes” or “no”
format) allows assessing the level of motivation for success,
classifyingitaslow, medium, high, orveryhigh. Accordingto
the interpretation of the data obtained using the method for
assessing personal motivation for success, the level of moti-
vation for success is assessed using the following indicators:

® 1-10 points — low level of motivation;

® 11-16 points — average level;

® 17-20 points — moderately high level of motivation;

@ over 21 points — very high level of motivation to
achieve success.

Psychological Well-Being Scales by K. Riff, adapted by
S.V. Karskanova (2011). The methodology measures the se-
verity of key aspects of psychological well-being based on
an eudaemonistic approach. It is based on six key compo-
nents: purpose in life, positive relations with others, per-
sonal growth, Environmental Mastery, Self-Acceptance,
and autonomy. The components are scored to determine
the overall level of psychological well-being: low (<315
points), medium (315-413 points), high (414-504).

The “Positive relations with others” scale assesses the
ability to form trusting and warm relationships. The criteria
examined include the level of social support, openness in
communication, tendency to empathise and compromise.
Respondents with high scores have harmonious relation-
ships, care about others, and are willing to compromise,
while those with low scores feel isolated, find it challenging
to open up, and often avoid meaningful relationships. The
“Autonomy” scale measures independence. Criteria studied
include the level of independence in decision-making, con-
fidence in one’s beliefs, and ability to resist social pressure.
A high score indicates independence and the ability to act
according to personal beliefs, while a low score indicates
dependence on the opinions of others and a tendency to
succumb to external pressure.

The Environmental Mastery scale determines the
ability to control the environment. The criteria studied in-
clude effectiveness in achieving set goals, ability to adapt
to change, and organisational skills. A high score indicates
competence in managing situations and achieving goals,
while a low score indicates difficulties in organising activ-
ities and a feeling of lack of control. The Personal Growth
scale assesses the ability to develop. The criteria examined
include desire for self-improvement, willingness to learn
and master new things, and openness to change. Respond-
ents with high scores feel a constant need for improvement
and fulfilment of their potential, while those with low
scores have no interest in change and development.

The Purpose in life scale determines the presence of
a life direction. The criteria studied include clarity and
awareness of life goals, level of motivation, and sense of
meaning in life. A high score indicates the presence of clear
goals and beliefs that give meaning to life, while a low score
indicates a lack of purpose and direction. The Self-Accept-
ance scale measures attitudes towards oneself. The criteria
examined include the level of self-esteem, satisfaction with
oneself, attitude towards one’s personal achievements, and
shortcomings. A high score indicates Self-Acceptance, in-
cluding one’s shortcomings, while a low score indicates dis-
satisfaction with oneself and a desire to be different.

E. Diener’s “Life Satisfaction Scale” in the Ukrainian
adaptation by V. Olefir & V. Bosnyuk (2024) is one of the
most widely used tools for assessing overall life satisfaction.
The Life Satisfaction Scale (SWLS) is used to assess a per-
sons overall cognitive perception of their life. Subjective
well-being includes two key aspects: emotional (affective)
and cognitive (related to evaluation and judgement). The
SWLS was developed specifically to measure the cognitive
component. The results are assessed by a total score, which
can range from 5 to 35. The higher the total score, the great-
er the level of life satisfaction. Interpretation of results on
the life satisfaction scale (range: 5-35 points):

® 31-35 points: extremely satisfied;

® 26-30 points: satisfied;

® 21-25 points: slightly satisfied;

® 20 points: neutral;

® 15-19 points: slightly dissatisfied;

® 10-14 points: dissatisfied;

® 5-9 points: extremely dissatisfied.

The following ethical standards were observed in the
study. Respondents made a voluntary decision to take part
in the survey. They had the opportunity to familiarise them-
selves with the purpose of the study before providing their
answers. The use of Google Forms without requiring an
email address prevented the collection of personal data. The
collected data was processed and stored in a way that made
the identification of participants impossible. Respondents
could answer at a time convenient for them, which shows
that their comfort was factored in. The study was conduct-
ed using approved and tested methods and did not con-
tain questions that could cause psychological or emotion-
al harm to participants (Declaration of Helsinki, 2013).
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RESULTS

The findings of the study, using all methods, were consid-
ered separately according to marital status, professional
status, and the presence of children. According to the
data obtained using the method of assessing personal
motivation to achieve success, the following results were
found: in the group of women who were in a relationship
or married, regardless of whether they had a professional
activity and children, the average (41%) and moderate-
ly high levels of motivation (28.2%) prevailed, with the
same percentage of low (15.4%) and very high levels of
motivation (15.4%). Among women without relation-
ships, the average (46.2%) and moderately high levels
of motivation (30.8%) prevailed, with a very high level
found in 15.4%. A low level of motivation (7.7%) was less
frequent than among women in relationships and mar-
ried women (Fig. 1).

MOTIVATION FOR SUCCESS
Marital status
50.0
. Married, in a relationship
40.0 | single
30.0
20.0
15.4
10.0
1-10 11-16 17-20

Figure 1. Motivation for success — marital status
Source: developed by the author of this study based on
personal findings

The general trend showed that regardless of marital
status, professional status, and the presence of children, the
most widespread levels of motivation among women were
moderate and moderately high. This may suggest a fairly
high level of internal motivation among modern women
who strive to achieve success regardless of external factors.
Notably, women who were in a relationship or married
demonstrated slightly lower levels of motivation to succeed
compared to those who were not in a relationship, and they
also more often had low levels of motivation, which can be
explained by a greater level of stability and a lower need
for additional self-fulfilment, or by external factors such as
gender stereotypes. Women who were not in relationships
were less likely to have low levels of motivation, which may
be conditioned by greater freedom for self-fulfilment, free
time, and financial needs. Interestingly, very high levels of
motivation were observed equally among women in rela-
tionships and women without a partner (15.4%). This may
suggest that the desire to achieve remarkable results is an
individual personality trait that does not necessarily de-
pend on marital status.

The results for employed and unemployed women, re-
gardless of marital status, relationship status, or presence
of children, were as follows: unemployed women were
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slightly more likely to have low motivation for success
(20%) than employed women (11.9%). Employed women
were more likely to have a very high level of motivation to
succeed (16.7%), while unemployed women had a slightly
lower level (10%) (Fig. 2).

MOTIVATION FOR SUCCESS
Employment status
500 Il Employed
200 I Unemployed
30.0
- I I I

1-16 17-20 >21

Figure 2. Motivation for success - employment status
Source: developed by the author of this study based on
personal findings

An analysis of motivation levels among unemployed
and employed women showed that the latter were slightly
less likely to have low motivation levels, with high levels
prevailing, which may suggest that professional activity
was an additional factor stimulating achievement and
personal development. The working environment can
create more opportunities for the fulfilment of ambitions,
self-improvement, and success.

The results for working and unemployed women
presented in the study by I. Ustymenko & A. Harch-
enko (2022) were interesting to compare. It was found
that employed women were characterised by a pre-
dominance of motivation to achieve success (x*=12.72,
p<0.01), which manifested itself in their focus on results
and efficiency in their work. At the same time, unem-
ployed women were more likely to be motivated to avoid
failure, which was expressed in their desire to avoid pro-
ductive activity.

Comparing the level of motivation in women with
children and those without, it was found that women
with children had a predominantly average level of mo-
tivation (44.4%) and a moderately high level (27.8%).
Women without children had a predominantly average
(41.2%) and moderately high level of motivation (29.4%).
Women with children were less likely to have low moti-
vation (5.6%) than women without children (17.6%) and
more likely to have very high motivation (22.2%) than
women without children (11.8%). This is illustrated in
Figure 3. The analysis of the data revealed that women
with children more often had average and high levels of
motivation and less often had low levels of motivation
compared to women without children. This may sug-
gest that motherhood can be one of the components of
achievement motivation, stimulating women to succeed
in family and marital relationships.
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Figure 3. Motivation for success — parental status
Source: developed by the author of this study based on
personal findings

According to the results of the Psychological Well-Be-
ing scale, women who were not in a relationship did not
score high on the Positive Relations, Environmental Mas-
tery, and Purpose in Life Scales, but the average score
prevailed: Positive relations - 61.5%, Environmental
Mastery - 69.2%, Purpose in Life - 92.3%. They also did
not have low scores on the Autonomy scale, with average

(76.9%) and high (23.1%) scores prevailing (Table 1). Low
scores on the Positive Relations, Environmental Mastery,
and Purpose in Life Scales may suggest that women who
were not in a relationship had some challenge establishing
and maintaining close social ties. They may pay less atten-
tion to social integration or perceive their environment as
less controllable. Low scores on the Purpose in Life scale
may suggest that their life aspirations were not always
clearly defined or that they felt less motivated to achieve
them. Medium and high levels of Autonomy mean that
these women were more focused on independence in
decision-making, internal self-sufficiency, and lesser de-
pendence on external factors. They may show greater lev-
els of self-control and independence in their lives. Wom-
en who were in relationships or married were more likely
to score low on the Autonomy (10.3%), Purpose in Life
(20.5%), and Personal Growth (23.1%) scales than women
who were not in relationships. However, they scored high
on the Positive Relations (10.3%), Environmental Mastery
(10.3%), and Purpose in Life (12.8%) scales, unlike wom-
en without relationships, who did not score high on these
scales (Table 2).

Table 1. Psychological well-being scales — results in women who were not in a relationship

Posit'ive ety Environment Personal Purp.ose in Self- Psycholo;.;ical
Relations Mastery Growth Life Acceptance Well-Being
low 38.5% - 30.8% 7.7% 7.7% 23.1% 30.8%
average 61.5% 76.9% 69.2% 84.6% 92.3% 69.2% 61.5%
high - 23.1% - 7.7% - 7.7% 7.7%

Source: developed by the author of this study based on personal findings

Table 2. Psychological well-being scales — results for women who were married or in a relationship

Positive o Environment Personal Purpose in Self- Psychological
Relations Y Mastery Growth Life Acceptance Well-Being
low 28.2% 10.3% 23.1% 23.1% 20.5% 28.2% 25.6%
average 61.5% 69.2% 66.7% 61.5% 66.7% 56.4% 61.5%
high 10.3% 20.5% 10.3% 15.4% 12.8% 15.4% 12.8%

Source: developed by the author of this study based on personal findings

Women who were in relationships or married tended
to score lower on the Autonomy, Purpose in Life, and Per-
sonal Growth scales than women who were not in relation-
ships. This may suggest that their life priorities were more
focused on partnership and family roles than on their in-
dependence and self-fulfilment. Social norms and expecta-
tions regarding female roles in the family, which influence
feelings of autonomy and the desire for personal develop-
ment, may play a significant part in this. At the same time,
women in relationships were more likely to have positive
and trusting relationships with those around them and to
have better control over external circumstances. This can
be explained by emotional support from a partner, which
promotes stability, as well as the ability to share responsibil-
ity in decision-making and solving life situations. A sense
of social approval and security can boost self-confidence.

In terms of the overall result for psychological well-be-
ing, low levels were slightly more frequent among women
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who were not in a relationship; high levels of psychological
well-being were more frequent among women who were in
a relationship or married. The average level was the same
for both groups. V.I. Afanasenko & T.V. Komar (2021) re-
ported analogous findings. The researchers concluded that
among women who were never married, the highest per-
centage had low psychological well-being, and the lowest
percentage had high psychological well-being. The psycho-
logical well-being of women who were never married was
slightly lower than that of those who were married or had
been married and were divorced. Thus, the psychological
well-being of women who were never married was general-
ly lower than that of those who were married. The absence
of marriage negatively influenced psychological well-being.

In terms of the results of the level of psychologi-
cal well-being among women with children and women
without children, a high level of psychological well-be-
ing was found in 5.9% of respondents who did not have
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children, while among women who had children, it was
found in 22.2%. In addition, women without children
slightly predominated in terms of low psychological
well-being, accounting for 29.4%, while among women
with children, low psychological well-being was found in
22.2%. K.P. Havrylovska & I.M. Pavliuk (2021) reported
comparable findings. It was noted that 79% of women with
high psychological well-being were women with adult chil-
dren who lived separately. The highest percentage (42%) of
women with low well-being were those who did not have
children. The highest level of psychological well-being was
observed among older women who had already raised their
children and were married or in a relationship. The lowest
psychological well-being was found among single women
without children. At the same time, single mothers demon-
strated a greater level of psychological well-being than sin-
gle or married women without children.

When comparing employed and unemployed wom-
en, the study found that the low well-being indicator was
slightly higher among unemployed women, at 30%, while
among working women it was 26.2%. The average and high
levels of well-being were almost the same in both groups,
but slightly higher among the employed women. I. Usty-
menko & A. Harchenko (2022) reported analogous find-
ings. According to their study results, unemployed wom-
en had lower levels of psychological well-being (x* = 7.41,
p < 0.05), autonomy (x* = 10.95, p < 0.01), Environmental

Bordiakova

Mastery (x> = 10.48, p < 0.01), personal growth (x* = 13.24,
p < 0.01), self-perception (x* = 12.47, p < 0.01), and pur-
pose in life (x> = 10.67, p < 0.01). On the other hand, work-
ing women demonstrated a higher level of psychological
well-being, which was reflected in their active social inter-
action, positive self-perception, and successful fulfilment
of their potential.

Thus, a high level of psychological well-being was
slightly more prevalent among employed women than
among unemployed women and was also more frequent
among women who had children than among those who
did not. A high level of psychological well-being was also
more prevalent among women in relationships or mar-
ried women than among women without relationships.
Comparing the level of life satisfaction among women
in relationships or married women and women without
relationships, certain patterns could be observed. Wom-
en who were in relationships demonstrated greater levels
of life satisfaction. Specifically, 10.3% of them had a very
high level of satisfaction (31-35 points), and 25.6% were
satisfied (26-30 points). For comparison, among women
without relationships, these indicators were lower: only
7.7% were extremely satisfied, and 15.4% were satisfied.
Furthermore, women in relationships were more likely
to have an average level of satisfaction (21-25 points) -
28.2%, while among women without relationships, this
indicator was 23.1% (Fig. 4).

Satisfaction with Life Scale
marital status
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Figure 4. Satisfaction with life scale — marital status
Source: developed by the author of this study based on personal findings

In terms of dissatisfaction with life, this level was
greater among women without relationships. For exam-
ple, 23.1% of them felt slightly dissatisfied (15-19 points)
compared to 12.8% among women in relationships. Low
satisfaction levels were also more prevalent among women
without relationships: 7.7% were extremely dissatisfied (5-9
points) compared to 5.1% among married women or those
in relationships.

These results may suggest that being in a relation-
ship or marriage was often associated with greater life
satisfaction, possibly due to support, stability, and a sense
of emotional security. At the same time, women without
relationships tended to have lower levels of satisfaction,
which may be related to a lack of emotional support or

other factors that affected their overall well-being. When
comparing life satisfaction among employed and unem-
ployed women, both comparable and distinct trends could
be observed. High levels of life satisfaction were more fre-
quent among employed women. Specifically, 9.5% of them
fell into the “extremely satisfied” category (31-35 points),
and 23.8% into the ‘satisfied’” category (26-30 points). For
unemployed women, these figures were slightly lower: 10%
were extremely satisfied and 20% were satisfied. Among
unemployed women, there were significantly more of those
with the slightly satisfied level (21-25 points) — 40%, which
markedly exceeded the same indicator among employed
women (23.8%). As for low levels of satisfaction, working
women were more likely to be “slightly dissatisfied” (15-19
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points — 14.3%) and “dissatisfied” (10-14 points - 14.3%).
Additionally, in this group, 7.1% of respondents had the

lowest level of satisfaction (5-9 points), while among un-
employed women, there were none (Fig. 5).

Satisfaction with Life Scale
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Figure 5. Satisfaction with life scale - employment status
Source: developed by the author of this study based on personal findings

Another difference was that among working wom-
en, there was a neutral level of satisfaction (7.1%), while
among unemployed women, this indicator was absent. This
may suggest that unemployed women tended to have ei-
ther more positive assessments of life or more pronounced
dissatisfaction, without an intermediate neutral state. Thus,
employed women generally demonstrated a slightly great-
er level of life satisfaction in the ‘satisfied’ category, but
the lowest levels of satisfaction were also more prevalent
among them. In contrast, unemployed women had a pre-
dominantly average level of satisfaction, with no critically
low ratings. This may suggest greater stability in their emo-
tional state, while working women had a more differenti-
ated level of life satisfaction. When comparing the level of
life satisfaction between women with children and those
without, considerable differences could be observed.

Women with children were more likely to have the
greatest level of life satisfaction: 22.2% of them fell into
the “extremely satisfied” category (31-35 points), while
among women without children, this figure was only
2.9%. At the same time, in the “satisfied” category (26-
30 points), the trend was the opposite — there were more
women without children (29.4%) than mothers (11.1%).
This may suggest that motherhood gives a stronger sense
of happiness to some women, while childless women tend
to have a stable but less pronounced level of life satisfac-
tion. In the middle levels of satisfaction (21-25 points),
the differences between the groups were minimal: 27.8%
among mothers and 26.5% among women without chil-
dren, suggesting that regardless of whether they had chil-
dren, a certain proportion of women rated their lives as
slightly satisfactory (Fig. 6).

Satisfaction with Life Scale
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Figure 6. Satisfaction with life scale - parental status
Source: developed by the author of this study based on personal findings

Upon considering lower levels of satisfaction, women
without children were more likely to give negative ratings.
Specifically, 17.6% of childless women fell into the “dissat-
isfied” category (10-14 points), while among mothers this
figure was only 5.6%. Additionally, in the group of women
without children, 8.8% were “extremely dissatisfied” (5-9
points), while among mothers, this indicator was absent.

Thus, women with children demonstrated a more pro-
nounced polarisation: among them, there were both more
“extremely satisfled” and slightly dissatisfied. In contrast,
women without children were more likely to report moder-
ate life satisfaction, but at the same time, they also had the
lowest levels of satisfaction. This may suggest that moth-
erhood was a prominent factor influencing the feeling of
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happiness, reducing the probability of the lowest levels of
life satisfaction.

Comparing the results of testing the level of motivation
for success and the overall indicator on the psychological
well-being scales, the following results were established:
among respondents who received the greatest psycholog-
ical well-being scores (414-504), there was no low level of

Influence of achievement motivation in women...

motivation for success (1-10), with average (11-16) and
moderately high levels of motivation (17-20) prevailing. As
for respondents with the lowest psychological well-being
scores (<315), average (11-16) and moderately high (17-20)
levels of motivation for success also prevailed, but both low
(1-10) and the highest levels of motivation (>21) could be
found (Fig. 7).

Psychological Well-Being Scales
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Figure 7. Psychological well-being scales vs Motivation for success
Source: developed by the author of this study based on personal findings

Among respondents with the greatest psychological
well-being scores, there was no low level of motivation to
succeed. This may suggest that moderate to high levels of
motivation contributed to goal achievement and high psy-
chological well-being. Such levels of motivation provided
a balance between ambition and psychological comfort.
The situation with respondents who had the lowest psycho-
logical well-being scores was more ambiguous. Although
medium and moderately high levels of motivation to suc-
ceed also prevailed among them, both low and high levels
were found. This may suggest two opposing trends: on the
one hand, low motivation may be the result of emotion-
al exhaustion, lack of self-confidence, or life difficulties
that reduced psychological well-being. On the other hand,
overly high motivation to succeed could be accompanied

by perfectionism, stress, and constant dissatisfaction with
personal achievements, which negatively affected overall
well-being.

Comparing the highest psychological well-being
scores with the life satisfaction scale, it was found that high
psychological well-being (414-504) was also associated
with high life satisfaction scores: extremely satisfied (31-35
points) and satisfied (26-30 points), with no lower levels
observed. As for the results of respondents with the low-
est psychological well-being scores (<315), low levels of life
satisfaction were found among them: extremely dissatisfied
(5-9), dissatisfied (10-14), slightly dissatisfied (15-19), and
slightly satisfied (21-25); no levels of life satisfaction were
found: extremely satisfied (31-35 points) and satisfied (26-
30 points) (Fig. 8).
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Figure 8. Psychological well-being scales vs Satisfaction with life scale
Source: developed by the author of this study based on personal findings
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Analysing the relationship between psychological
well-being and life satisfaction, a clear positive correla-
tion can be observed between these indicators. Respond-
ents with high psychological well-being scores reported
correspondingly high levels of life satisfaction. They were
predominantly either satisfied or extremely satisfied, with
no lower levels of satisfaction observed. This suggests that
psychological well-being is associated with life satisfaction.
On the other hand, low levels of life satisfaction prevailed
among respondents with the lowest levels of psycholog-
ical well-being. They were more likely to feel dissatisfied,
disappointed, or even strongly dissatisfied with their lives,
ranging from “slightly satisfied” to “extremely satisfied”
Therewith, none of the respondents in this group had high
levels of satisfaction. This may suggest that psychological
well-being is an essential factor in the subjective perception
of happiness and quality of life.

Thus, the results confirmed that psychological well-be-
ing and life satisfaction are closely interrelated. A high level
of well-being contributes to a sense of satisfaction, while its
decline may be accompanied by a negative perception of
personal life and general emotional discomfort. According
to the findings of ]. Melashchenko & L. Hrydkovets (2021),
the level of life satisfaction and psychological well-being of
modern women depends on their ability to combine key
areas of self-fulfilment, such as family and professional life.
In cases where women managed to harmoniously com-
bine these areas, their level of psychological well-being ap-
proached a high level. Achievement motivation in women
contributed to the successful realisation in various spheres
of life. The greater the level of motivation for success, the
more self-fulfilled a woman is in her professional and per-
sonal life, and the greater her psychological well-being and
level of life satisfaction.

DISCUSSION

Analogous studies, including a study of psychological
well-being in future psychologists with different types of
motivation (Thumnova et al., 2020), found that the greatest
level of development of the key components of psycholog-
ical well-being was observed in students with the second
type of achievement motivation, characterised by high or
extremely high motivation to succeed and low or average
motivation to avoid failure. These students demonstrated
high scores on almost all components of psychological
well-being. A slightly lower level of subjective well-being
was found among students belonging to the first (with high
or very high motivation for both success and avoidance of
failure) and fourth types of achievement motivation (with
low or average levels of both motivation for success and
motivation for avoidance of failure). However, among stu-
dents with the fourth type, most indicators were at the low-
er end of the average level of development. The lowest level
of psychological well-being was observed among students
who had high or extremely high motivation to avoid failure
and low or average motivation to succeed. They showed low
scoresonalmostall components of psychological well-being.

According to L. Zagrai & S. Symovonik (2022), IT
workers with high, moderate, and average levels of motiva-
tion to achieve success mostly had high levels of job satis-
faction, particularly regarding its hygienic and motivation-
al factors. This suggested that job satisfaction could serve
as a predictor of motivation to achieve success in this field.
The findings of this study on the impact of achievement
motivation on satisfaction with professional and personal
life confirmed the general trends established in the studies
of well-known scientists regarding the effects of employ-
ment, family status, the presence of children, and the level
of motivation on the psychological well-being of women.
Specifically, it was found that employed women had greater
levels of motivation and psychological well-being than un-
employed women. E. Diener (2009) noted that professional
activity correlated positively with overall life satisfaction,
as it contributed to a sense of personal development and
social significance.

Interms of the influence of family status, the study found
that women who were married or in a relationship demon-
strated greater levels of psychological well-being compared
to women who were not in a relationship. M. Argyle (2001)
showed that people who had a family, especially those who
were in harmonious marital relationships, were more likely
to feel satisfaction with life. Close relationships with fami-
ly and friendly communication made it easier to overcome
challenges, provide emotional support in difficult mo-
ments, and help strengthen self-esteem. Work can also be a
source of life satisfaction, especially if it is enjoyable, allows
for development, and the fulfilment of personal potential.

Furthermore, it was found that the level of motivation
to succeed affects psychological well-being. This trend was
consistent with D.C. McClelland’s (2009) theory of achieve-
ment motivation, which proved that the desire for success
was a key factor in personal growth and psychological com-
fort. The results of many studies on the effects of psycho-
logical well-being on physical health, cited in an article by
R. Hernandez & S.M. Bassett (2018), are interesting. The re-
searchers summarised existing evidence of the connection
between psychological well-being and physical health, par-
ticularly in relation to mortality and chronic diseases. They
provided evidence that factors such as optimism, positive
affect, and a sense of meaning and purpose in life can reduce
the risk of chronic diseases and increase life expectancy.

0.0. Kryvoshey & T.V. Selyukova (2020) highlighted
the concept and influence of achievement motivation on
professional growth. The researchers concluded that the
level of achievement motivation plays a key role in the fu-
ture, since success in any field depends not only on knowl-
edge and abilities, but also on internal motivation. It can
be defined as a person’s desire to increase or maintain the
highest possible level of their abilities in activities where
performance can be evaluated and where the completion
of a task can lead to success or failure. Achievement moti-
vation is focused on a concrete end result that a person ob-
tains through their personal qualities, striving for success,
or trying to avoid failure. It is characterised by the ability to
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constantly review and adjust goals. Achievement motiva-
tion distinguishes people by their desire for success. Indi-
viduals with a high level of this motivation strive to achieve
remarkable results in their activities, while people with a
low level of motivation are indifferent to success, are not
interested in achieving prominent results, and do not make
efforts to achieve them. Achievement motivation mark-
edly influences a person’s activity in a particular situation
or field of activity. However, it is not the only factor; other
factors (the complexity of the task, the value of success, the
probability of success) also influence the desire to achieve
success at a particular moment in time.

In her study on the characteristics of motivation in stu-
dent groups, L.M. Mukhina (2024) noted that motivation
to achieve success is a positive motivation: when a person
undertakes a task, they try to achieve their goal, create
something new, and hope for a positive result. The basis of
their activity is the need to achieve high results and, accord-
ingly, high self-esteem. Such people are usually confident in
themselves and their abilities, responsible, proactive, and
active. They are determined and persistent in achieving
their goals. Motivation to avoid failure belongs to nega-
tive motivation: the activities of such people are driven by
the desire to avoid failure, punishment, condemnation, or
breakdown. Their activity is determined by negative expec-
tations. When undertaking a task, they are mostly afraid of
fajlure and focus more on how to avoid it than on achieving
success. Such people are often unsure of their abilities and
prone to anxiety, although this may be combined with a re-
sponsible attitude towards work.

In a series of Ukrainian studies, the term “personal
success” is viewed as a process of personal development,
self-determination, and adaptation to external conditions
(Pasechnikova, 2008). This is not a random phenomenon,
but the result of accumulated life experience based on pos-
itive thinking and lifestyle. It is based on motivation to
achieve set goals through purposeful activity and the desire
for continuous self-improvement. L.P. Pasechnikova (2008)
emphasised that the development of an orientation towards
life success in senior school students depends on several
factors: their awareness of the significance of success as a
personal value, the focus of teachers and parents on per-
sonal achievement and support for students in this area, as
well as the creation of an environment in the educational
institution that stimulates self-development. L.P. Pasech-
nikova emphasised that “orientation towards achieving
success in life” is a motivated desire of an individual to
achieve remarkable results that have both social recogni-
tion and personal significance.

As shown by the findings of N.I. Poviakel (1999), who
studied the psychological prerequisites for the develop-
ment of a psychologist’s self-concept, the effectiveness of a
practical psychologist’s work is largely determined by the
presence and level of development of professionally signif-
icant personal qualities. These include adequate and stable
self-esteem, sensitivity to the emotions of others, the abil-
ity to empathise, resistance to frustration, and the absence
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of chronic internal conflicts that can lead to inadequate
psychological defences or projections. The development
of these qualities allows the specialist to focus fully on the
needs and condition of the client, not to use interaction for
self-affirmation, and not to be distracted by their personal
emotional experiences during counselling work.

In his study on achievement motivation as a determi-
nant of success in professional careers, N.O. Pryadko (2015)
emphasised that the subjective value and attractiveness of
success in activity is an essential factor influencing the
development of achievement motivation. For its develop-
ment, it is necessary to teach a person certain patterns of
behaviour characteristic of individuals with a high level
of this motivation. Specifically, they should be taught to
choose goals of medium difficulty, avoiding both too easy
and too difficult tasks, to give preference to situations where
success depends on personal responsibility, and to analyse
real examples from their own lives and the experience of
people who have strong achievement motivation. Thus,
high achievement motivation is formed thanks to such
personal characteristics as the level of aspirations, type of
locus of control, sense of personal responsibility, as well as
the dominance of the desire for success or fear of failure.
Analysis of these characteristics allows assessing the level
of development of achievement motivation and, according-
ly, predict a person’s success in various areas of their life.

A study of the psychological characteristics of self-de-
termination in women oriented towards management ac-
tivities by B.A. Shcherbatyuk (2006) showed that women
oriented towards management activities often have an un-
structured idea of their desires (“I want”) and capabilities
(“I can”). This applies to both their aspirations and goals, as
well as their awareness of existing and potential resources
for self-fulfilment. Low statistical indicators using the man-
agement orientation assessment method confirm this fact.
This conclusion suggests that the “glass ceiling” on the path
towards leadership positions is a socio-psychological phe-
nomenon. Itsimpact can be reduced by working purposeful-
ly to help women who aspire to a management career to set
goals. It was found that self-determination in these women
initially occurs through self-awareness as individuals in in-
teraction with others, accompanied by the development of
social and communication skills. Only then is a profession-
al identity formed, in which responsibility and the ability
to innovate play a key role. In terms of social expectations,
women who choose the management field report that they
are required above all to be strong-willed and independent.

The results of a study of motivation among medical
students (Venger et al., 2018) showed that students’ moti-
vation to achieve success changed over time. Specifically, in
the 4" year, there were more students with high and very
high levels of this motivation compared to the 2" year. This
indicated that their academic activity was largely deter-
mined by internal motives that contributed to the effective
mastery of their future profession.

Motivation to work is a strong desire of a person to per-
form tasks related to their goals and needs (Werdhiastutie et
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al., 2020). This study found that people were motivated to
achieve according to their personal needs. Achievement mo-
tivation is aimed at stimulating changes and improvements
that will be implemented and evaluated when improving
the quality of an organisation’s human resources. Satisty-
ing individual needs can improve productivity. Introducing
achievement motivation into the work system, accommo-
dating the needs and desires of employees, contributes to
a marked increase in their individual productivity. Thus,
the findings of the study confirmed the data of Ukrainian
authors of scientific studies and global scientific approach-
es to investigating the relationship between motivation,
self-fulfilment, employment, family status, and the level of
psychological well-being and life satisfaction in women.

CONCLUSIONS

Motivation research showed that unemployed women are
more likely to have low motivation, while employed wom-
en, on the contrary, are more likely to demonstrate very
high motivation. Among women who were married or in
a relationship, low motivation was more prevalent than
among single women. At the same time, women with chil-
dren were less likely to have low motivation, while very high
motivation was more prevalent than among those without
children. The study also found that high levels of psycho-
logical well-being were more widespread among employed
women than among those unemployed, as well as among
women who had children compared to those who did not.
Furthermore, high levels were more common among wom-
en who were in a relationship or married compared to wom-
en without a relationship. When comparing employed and

unemployed women, low levels of well-being were slightly
more prevalent among unemployed women. In terms of life
satisfaction, high life satisfaction scores were more prev-
alent among married women or women in relationships
than among women without relationships. The greatest
level of life satisfaction was more prevalent among women
with children. No significant differences in results or the
effects of professional activity on satisfaction were found.

The study found that the greater the level of motivation
for success, the greater the level of psychological well-being
and life satisfaction. Since achievement motivation is the
desire to achieve remarkable results in any activity, it can be
assumed that women with prominent levels of motivation
are more likely to achieve success in their professional lives,
in building relationships and families, and in having chil-
dren. Further research could consider how motivation to
avoid failure affects women self-fulfilment in different ar-
eas of life and their psychological well-being and life satis-
faction. It could also be interesting to explore and compare
the levels of motivation to succeed and motivation to avoid
failure in married and single women, and in employed and
unemployed women.
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INTRODUCTION

Abstract. The relevance of this study stems from the increasing manifestations
of aggressive behaviour among adults in response to rising levels of
frustration amid contemporary social instability. The aim of the research was
to establish the relationship between the degree of frustration and expressions
of aggression in adult residents of Ukraine. The methodological framework
comprised quantitative psychodiagnostic tools, including questionnaires,
standardised tests, and statistical methods of data analysis. The study was
conducted from April to June 2024 and involved 158 participants aged 34-
53 from various regions of Ukraine. The findings revealed that 63.3% of
respondents exhibited moderate to high levels of frustration, accompanied
by pronounced aggressive tendencies. A statistically significant positive
correlation was found between the “obstacle-dominance” type of frustration
response and levels of verbal and indirect aggression. The highest levels
of aggression were observed in individuals with elevated anxiety and
rigidity, indicating a link between emotional tension and a propensity for
aggression. Scores on the guilt scale demonstrated an inverse relationship
with the intensity of aggressive behaviour, suggesting a moderating effect.
In a separate subsample of 30 individuals, a strong positive correlation (r =
0.68) was observed between frustration indicators and indirect aggression.
Among those with heightened irritability, high levels of negativism were
recorded, coupled with low guilt scores. These results point to the existence of
a complex psycho-emotional profile in which frustration acts as a trigger for
aggressive responses. The conclusions affirm that frustration is a key factor
influencing both the form and intensity of aggressive behaviour. Moreover,
the type of response to frustration determines the specific manifestation of
aggression. The practical significance of this study lies in the potential to
develop psychological intervention programmes for aggression prevention,
tailored to individual frustration levels and dominant response types

Keywords: negativism; hostility; irritability; emotional tension; dominant
type of response

Over the past decades, the problem of aggression in so-
ciety has remained one of the most pressing issues con-
cerning individual psychological well-being. The rise in
conflict across social, professional, educational, and do-
mestic environments has been accompanied by an esca-
lation in aggressive behaviour, manifested in both verbal
and physical forms. This phenomenon has become particu-
larly pronounced during periods of instability — economic
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downturns, political uncertainty, and social transforma-
tions - often coinciding with personal life crises. In such
circumstances, the level of frustration among a significant
portion of the population has increased, triggering both
internal psychological conflicts and external manifesta-
tions of destructive behaviour. These contexts have high-
lighted the need for a deeper scientific understanding of
the relationship between frustration and manifestations of
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aggression in adult populations. Frustration, as a psycho-
logical state resulting from the inability to attain a goal or
satisfy a need, has become increasingly common among
adults, particularly in relation to perceived loss of control
over life events. Simultaneously, aggression - as a response
to internal tension and disappointment - has evolved into
new forms and acquired broader meanings, ranging from
passive aggression to overt violence. In psychological re-
search, growing attention has been directed towards frus-
tration as a trigger for aggression, necessitating interdis-
ciplinary analysis that encompasses socio-psychological,
cognitive, biological, and cultural dimensions.

Recent scientific studies have expanded understanding
of various facets of this issue. For instance, N. Chitrakar &
P. Nisanth (2023) explored the impact of frustration on stu-
dents’ motivation and academic performance. They found
that high levels of frustration in academic settings adverse-
ly affected learning outcomes, leading to feelings of hope-
lessness and diminished self-esteem. Although their work
did not directly address aggression, it indirectly highlight-
ed its psychological precursors.

S. Arif & S. Al Hassan (2022) examined organisational
frustration among employees in Pakistan’s telecommunica-
tions sector, discovering that breaches of the psychological
contract significantly increased destructive workplace be-
haviours. Their survey statistically demonstrated that feel-
ings of betrayal by employers provoked aggressive responses,
thereby exacerbating conflict and employee turnover. A dif-
ferent approach was taken by D. Scheinost et al. (2021), who
investigated the neurobiological basis of irritability in chil-
dren in response to frustration. Using functional magnetic
resonance imaging during a challenging task, they found
that individual differences in the functioning of motor-sen-
sory brain networks correlated with frustration responses.
These findings opened avenues for identifying biological
markers of irritability as potential predictors of aggression.

Working within a cultural-psychological framework,
E. Maalouf et al. (2022) studied the relationship between
attachment styles and aggression among Lebanese ado-
lescents. Their findings showed that insecure attachment
styles heightened anger and predisposed individuals to
aggression, while secure attachment reduced this risk.
The study underscored the importance of interperson-
al dynamics in shaping emotional responses. The study
by C. Khadka (2024), grounded in social learning theory,
offered valuable insights into the mechanisms underlying
the formation of aggression. Referencing Bandura’s Bobo
doll experiment, the author demonstrated how exposure
to aggressive behaviour in adults led children to replicate
similar behaviours. This supported the conclusion that the
social environment — particularly the media - plays a crit-
ical role in fostering aggressive tendencies. Finally, P. Stur-
mey (2022) conducted a retrospective review of aggression
theories, tracing developments from Freudian constructs
to modern integrative models. He illustrated the evolution
of psychological thought from reductionist explanations,
such as the hydraulic model of aggression, towards more

complex frameworks that incorporate biological, psycho-
logical, and social factors.

W. Ozuem et al. (2024) identified an unexpected con-
text for frustration - the domain of digital services. Their
study explored customer reactions to chatbot failures,
which elicited frustration that subsequently triggered ag-
gressive responses such as complaints, negative reviews, or
service boycotts. Four distinct types of customer reactions
were identified, enabling the formulation of strategies to
improve user interaction. S. Tordjman (2022) proposed
an interpretation of aggression as a communicative act,
wherein the interaction between aggressor and victim cre-
ated a vicious cycle of violence. This model underscored the
significance of social context and proposed three levels of
intervention: individual, interpersonal, and systemic. De-
spite the diversity of existing approaches, the problem of
clearly differentiating between frustration and aggression
remains insufficiently addressed in contemporary scientific
discourse. A particular complication arises in interpreting
situations where frustration serves merely as a background
condition rather than a direct source of aggression. The
ambiguity of definitions, overlapping terminology, and the
absence of unified diagnostic criteria hinder the accurate
analysis of the relationship between these phenomena.

A persistent theoretical issue concerns the challenge
of delineating the boundary between frustration as an
emotional response to an obstacle, and aggression as a
behavioural reaction aimed at alleviating that tension. In
practical psychology, these concepts are often used inter-
changeably, which contributes to methodological incon-
sistency and complicates empirical measurement. The pur-
pose of the present study was to undertake a psychological
analysis of the relationship between frustration-induced
tension and aggressive behaviour among the adult popu-
lation of Ukraine within the context of the modern social
environment. In pursuit of this aim, the following objec-
tives were formulated: to analyse scientific approaches to
understanding the nature of frustration and aggression in
the psychological literature; to conduct an empirical inves-
tigation into the levels of frustration and aggression among
adult respondents; and to identify statistically significant
relationships between individual indicators of frustration
and types of aggressive behaviour.

MATERIALS AND METHODS

Within the framework of the study aimed at identifying the
relationships between the level of frustration and manifes-
tations of aggressive behaviour in adults, a comprehensive
methodological approach was applied, combining quan-
titative psychodiagnostic methods and analytical proce-
dures for statistical data processing. The choice of methods
was due to the need for a deep and multifaceted study of
both the subjective assessments of respondents regarding
their own emotional state and objective manifestations of
aggressive tendencies in behaviour, given their potential
causality with frustration factors. To identify sociocultural
factors that influence frustration and aggression in adults,
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content analysis of scientific sources (psychological, so-
ciological and cultural studies) and comparative cultural
analysis of empirical studies covering different types of so-
cial contexts (individualistic and collectivist cultures) were
used. The study included 158 adult respondents aged 34 to
53 years living in different regions of Ukraine during the
period April-June 2024. The sample was uneven in terms
of gender, with a predominance of women (140 people,
or 88.6%) over men (18 people, or 11.4%). This sample
structure reflects both the characteristics of the availabil-
ity of respondents and the empirical focus on identifying
the characteristics of aggressive behaviour in the socially
active part of the population, in particular among people
who regularly face psycho-emotional stress. The main cri-
teria for inclusion in the sample were working age (16-59
years for men and 16-54 years for women), the absence of
a history of serious mental illnesses, and voluntary consent
to participate in the study.

In order to ensure the relevance and accuracy of the
data obtained, four complementary methods were used.
The first of them is the author’s questionnaire, specially de-
signed to assess the level of frustration. The questionnaire
consisted of 15 statements concerning the frequency of feel-
ings of hopelessness, irritation, emotional exhaustion and
despair. Each statement was assessed on a 5-point Likert
scale, where 1 meant complete disagreement and 5 meant
complete agreement. The sum of the points allowed classi-
fication of the level of frustration as low (15-30 points), me-
dium (31-60 points) or high (61-75 points). This tool pro-
vided the initial stratification of respondents by the degree
of emotional tension, which allowed further comparison
of these levels with manifestations of aggressive behaviour.
The second key tool was the frustration reaction technique
of S. Rosenzweig (1976), adapted for the Ukrainian sample.
This technique is based on the interpretation of pictorial
situations that provoke a frustrating experience, with sub-
sequent analysis of the nature of the respondent’s response.
Particular attention was paid to the type of objective-intro-
punitive reaction (OD), which involves blaming external
factors or circumstances for the emergence of a problem-
atic situation. The collected responses made it possible to
establish not only the dominant type of frustration reaction
in each participant, but also to quantitatively assess its in-
tensity, which became the basis for further statistical com-
parisons. The third stage of the study was the diagnosis of
aggressiveness levels using the Bass-Darka method adapted
by A.K. Osnytsky (Stepaniuk & Melnychenko, 2020). This
standardised questionnaire allows measurement of the in-
tensity of eight parameters of aggressive behaviour: physi-
cal, verbal and indirect aggression, negativism, irritability,
suspicion, hurtfulness and guilt. Each of the parameters
was evaluated in points, which allowed not only the iden-
tification of the general level of aggressiveness, but also the
determination of its dominant forms in each respondent.
Special attention was paid to the guilt scale as a potential
internal regulator of aggressive behaviour. The Self-Es-
teem of Mental States (Eysenck) (n.d.) method was used to
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diagnose four key psychological states: anxiety, frustration,
aggressiveness and rigidity. This test allowed identification
of the level of severity of these states in each respondent,
as well as an understanding of the general emotional back-
ground and the degree of psycho-emotional tension.

For an in-depth analysis of the relationship between
the OD type of frustration reactions (predominance of
reactions to an obstacle) and forms of aggression, 30 re-
spondents were selected from the total sample (N =158).
The selection criterion was a high level of the OD type (=6
points according to the S. Rosenzweig method). Within
this group, a correlation analysis was conducted, which
involved comparing the quantitative value of OD with the
levels of verbal and indirect aggression according to the
Bass-Darky scales (Stepaniuk & Melnychenko, 2020). The
analysis was carried out using the Pearson correlation co-
efficient, which allowed the identification of a linear rela-
tionship between the variables. The role of guilt as a factor
that potentially moderates or inhibits aggressive behaviour
was also analysed. For this purpose, a separate subsample
of 40 adult respondents aged 21 to 45 years was formed. In
this sample, the values of the irritability, hostility and guilt
scales were assessed, allowing the relationships between
these indicators to be traced. The use of the Pearson for-
mula ensured the reliability of the statistical results and en-
abled a deeper interpretation of the mechanisms of internal
regulation of aggression under conditions of frustration.

In view of compliance with the ethical norms of the
study, all participants were familiarised with the purpose,
objectives and conditions of participation in the research
procedure. The voluntary participation of respondents was
ensured by obtaining written informed consent, and the
anonymity of the results was guaranteed. Personal informa-
tion was not collected or stored in order to maintain confi-
dentiality. All research procedures complied with the basic
principles of psychological ethics set out in the Code of Eth-
ics for Psychologists (2015), in particular the principles of
respect for the individual, non-maleficence, ensuring vol-
untary participation, confidentiality, and informed consent.

RESULTS

Theoretical basis for studying frustration

and aggressive behaviour

Frustration is one of the fundamental topics in psychology,
addressing the relationship between human needs, goals,
and the obstacles to their realisation. In psychological liter-
ature, frustration is understood as a specific emotional state
that arises when an individual encounters an insurmount-
able or unexpected obstacle in the pursuit of a vital need or
the attainment of a significant goal (Park & Ramirez, 2022).
From the standpoint of general psychology, frustration is
not synonymous with a narrowly defined emotional re-
action (such as anger or fear), but encompasses a broader
spectrum of manifestations — ranging from anxiety to be-
havioural disorganisation. It is this state that frequently acts
as a trigger for the development of aggression, activation of
psychological defence mechanisms, formation of neurotic
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traits, or conversely, mobilisation of efforts to overcome the
obstacle. Psychologists classify frustration not only by its
source (physical barriers, social constraints, internal con-
flicts), but also by the types of frustration reactions formed
in response to a frustrating situation (Toxanbayeva et
al., 2024). These reactions vary significantly depending on
individual personality traits, previous experiences, cogni-
tive assessment of the situation, and the surrounding social
context. A critical factor is the direction in which the indi-
vidual’s frustrated response is channelled.

In contemporary psychology, the following principal
types of frustration reactions are distinguished: A reaction
directed towards an external source, where the individu-
al attributes responsibility for the frustrating situation to
an external object (another person, a social group, or cir-
cumstances), which they perceive as having deliberately or
inadvertently blocked the achievement of their goal. This
often manifests in aggression, blame, or conflictual behav-
iour and is the most prevalent reaction type in interperson-
al contexts. A reaction directed at the obstacle itself, where-
in the individual attempts to overcome the difficulty, solve
the problem, or change the situation. This can involve both
constructive efforts (seeking alternatives, increasing exer-
tion) and destructive behaviours (irritation, unproductive
persistence). It is a potentially mobilising response, typical-
ly linked with heightened internal tension and motivation-
al drive. A reaction directed inward, characterised by the
internalisation of responsibility for the frustrating event -
where the individual believes they failed due to a lack of
ability or insufficient effort. This is accompanied by feelings
of guilt, reduced self-esteem, self-blame, heightened anxie-
ty, and in some cases, depressive tendencies or the develop-
ment of learned helplessness. These three types of reactions
may coexist or shift depending on the situational context,
but each reflects a distinct individual style of coping with
adversity. It is essential to emphasise that frustration, in it-
self, is not a pathological condition: it serves a vital adaptive
function by prompting individuals to reassess their situa-
tion, modify their behavioural strategies, or mobilise inter-
nal resources. However, when frustration is intense, chron-
ic, or combined with insufficient psychological resilience,
it can lead to destructive outcomes for the individual’s
psycho-emotional well-being. Aggression in psychology is
regarded as a complex and multifaceted phenomenon that
may manifest as an adaptive response to frustration or as a
maladaptive behavioural strategy in response to prolonged
psycho-emotional stress (Mostova, 2023). Aggression,
when functioning as a form of adaptation to frustration,
can serve protective or compensatory purposes (Devilly et
al., 2023). In such cases, aggressive behaviour is a reaction
to a threat or obstacle, enabling the individual to temporar-
ily preserve the integrity of the self, increase control over
the situation, or influence external circumstances. In cer-
tain contexts, this type of aggression is even considered so-
cially acceptable - for instance, assertiveness, which allows
individuals to defend their rights without causing harm to
others. However, aggression may also represent a form of

maladaptation when it becomes a persistent behavioural
pattern that damages social relationships, provokes con-
flict, or disrupts the individual’s psycho-emotional equilib-
rium (Navas-Casado et al., 2023). It is this latter form of
aggression that is most commonly associated with chronic
frustration, social isolation, or personal vulnerability.
There are several principal approaches to explaining the
nature of aggression within the context of frustrating situ-
ations: psychoanalytic, cognitive, and socio-psychological
theories. Each of these perspectives highlights distinct as-
pects of the interplay between aggression, personality, and
environment. According to the psychoanalytic approach,
aggression is an innate instinct that emerges as a component
of the unconscious psyche (Perkel, 2023). S. Freud concep-
tualised aggression as a consequence of internal conflict be-
tween the life instinct - Eros — and the death instinct — Than-
atos (Ullah et al., 2021). Within this framework, frustration
activates destructive impulses, which may be expressed
through aggression or self-destructive behaviour. Later psy-
choanalysts, particularly A. Freud & H. Sullivan, empha-
sised the significance of psychological defence mechanisms
(such as projection and rationalisation) that help individu-
als manage aggressive impulses (Saleh, 2022). When these
mechanisms are ineffective, aggression may become overt
or manifest in behaviour that contravenes social norms.
Cognitive concepts of aggression view it as the result
of specific patterns of information processing and event in-
terpretation. According to A. Bandura’s (2024) social learn-
ing model, aggressive behaviour is not innate but formed
through imitation, learning via reinforcement, and obser-
vation. In this context, aggression in response to frustra-
tion arises when an individual has learned to react in such
a manner under stressful conditions. A critical factor is the
presence of cognitive schemas that determine how the in-
dividual perceives obstacles — whether as a threat, an in-
justice, or a personal insult. For example, if a person holds
beliefs about the world’s hostility or exhibits low frustration
tolerance, the likelihood of an aggressive reaction increas-
es. Such cognitive distortions may reinforce aggressive be-
haviour patterns, which over time become automatised.
Social-psychological theories emphasise the influence
of the social environment, interpersonal relationships, and
cultural norms on the development and expression of ag-
gression. The frustration-aggression hypothesis, formu-
lated by J. Dollard et al. (2013) posited that all frustration
leads to aggression, and all aggression stems from frus-
tration (Etim & Ukpere, 2023). However, the theory has
since been revised, acknowledging an intermediate stage
of cognitive appraisal between frustration and aggression.
Aggressive behaviour is more likely when the obstacle is
perceived as unfair, deliberate, or humiliating. Concurrent-
ly, the social context - norms of behaviour, support sys-
tems, and conflict resolution culture — can either amplify or
suppress aggressive responses. Notably, collectivist cultures
tend to suppress direct aggression, whereas individualistic
cultures permit more open expression. The universality of
this mechanism lies in its reflection of both the internal
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emotional state of the individual and their adaptive capac-
ity in the face of environmental changes. Adaptive aggres-
sion may help overcome obstacles, provide self-defence, or
enable environmental change. Conversely, maladaptive ag-
gression is indicative of psycho-emotional disorganisation
and may necessitate corrective intervention or psychother-
apeutic support (Drndarevi¢, 2021).

One of the most influential frameworks for categoris-
ing aggression is the typology proposed by Arnold Bass
and Albert Darkie (Yuldasheva & Ergashova, 2021). This
typology enables differentiation of aggressive behaviour
by its manifestations and direction, which is essential for
understanding the deeper mechanisms of frustration and
maladaptation. Physical aggression is a direct form of de-
structive behaviour involving physical harm to another in-
dividual or object. It includes acts such as hitting, pushing,
object destruction, and in extreme cases, violent conduct.
In the context of frustration, physical aggression is typically
an impulsive response to an obstacle that provokes intense
emotional tension. This form of aggression is closely associ-
ated with biological factors, particularly in cases involving
low stress tolerance, impaired self-control, or neurologi-
cal dysfunctions. Verbal aggression entails the use of lan-
guage as a means of attack. It may manifest through insults,
threats, shouting, sarcasm, or derogatory remarks. As a so-
cially mediated form of expressing negative emotion, ver-
bal aggression enables individuals to release tension with-
out resorting to physical violence. However, in some cases,
it is equally destructive - especially when targeting the vul-
nerable aspects of the interlocutor’s identity. Under frustra-
tion, verbal aggression often becomes the most common
reaction, especially in situations where physical confron-
tation is socially unacceptable or impracticable. Indirect
aggression refers to forms of aggression that are not overt-
ly directed at the source of frustration or lack an explicit
target. It may include gossip, passive-aggressive behaviour,
backbiting, social exclusion, or sabotage. Indirect aggres-
sion frequently results from internal conflict or external so-
cial constraints, wherein the individual is unable to express
irritation openly. This form of behaviour is often observed
in individuals with low self-esteem or within authoritarian
environments where overt dissent may lead to punishment.

Hostility in the Bass-Darki structure is regarded as a
stable personality trait that reflects a general mistrust of
others, a tendency to attribute malevolent intentions to
them, and an expectation of negative attitudes from them
(Savca, 2018). Unlike situational aggression, hostility is rel-
atively enduring and develops on the basis of negative life
experiences or cognitive distortions. An individual with a
high level of hostility is prone to hypersensitivity to social
stimuli and tends to interpret neutral situations as threat-
ening, thereby increasing the likelihood of conflictual
behaviour. Hostility serves as a background upon which
other forms of aggressive responses are built, particularly
in situations marked by frustration or interpersonal ten-
sion. Irritability represents the emotional component of
aggressive behaviour, characterised by a low threshold for
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the emergence of negative emotions in response to minor
stimuli. Irritable individuals tend to lose self-control easily
and often exhibit anger, discontent, and intolerance. With-
in the Bass-Darki typology, irritability is considered one
of the key indicators of emotional regulation instability.
It may be symptomatic of temporary overexertion or in-
dicative of deeper psycho-emotional disturbances. Under
conditions of frustration, irritability functions as a kind of
“trigger” for the emergence of other forms of aggression -
both verbal and physical.

Suspicion is another critical component of aggressive
behaviour, manifesting in a tendency to interpret others’
actions as hostile or personally directed. It is frequently ac-
companied by fears of being deceived, manipulated, or be-
trayed. For such individuals, frustration elicits not only ag-
gression but also defensive mechanisms aimed at avoiding
perceived threats, even when such threats are illusory. Sus-
picion is closely associated with hostility, though it involves
a more pronounced emotional component — namely anxi-
ety, distrust, and hypervigilance. Offensiveness refers to a
propensity to overreact to remarks, criticism, or even neu-
tral statements perceived as personal attacks. This form of
aggression is typically not expressed outwardly but results
in the internal accumulation of tension, which may eventu-
ally manifest as indirect or passive aggression. Individuals
with high levels of offensiveness often become particularly
vulnerable to frustration, lacking effective mechanisms for
emotional release. The final component in the Bass-Darki
model is negativism - the tendency to resist external influ-
ence and to reject demands or expectations, even in neutral
situations. This may present as stubbornness, opposition-
al behaviour, or passive resistance. In conditions of frus-
tration, negativism can serve as a strategy for preserving
autonomy or compensating for a perceived loss of control.

Aggression and frustration, as psycho-emotional states,
do not emerge in a social vacuum; rather, they are shaped
by the ongoing interaction between the individual and the
socio-cultural environment (Slipetska et al., 2023). Among
the key sociocultural determinants influencing aggressive
behaviour and frustration responses are social norms, eco-
nomic conditions, cultural values, media discourse, gender
stereotypes, and parenting styles. Social norms define the
boundaries of acceptable conduct, either sanctioning or in-
hibiting expressions of aggression. In cultures characterised
by high levels of collectivism (e.g., East Asian countries),
aggression tends to be socially condemned, whereas in in-
dividualistic cultures (e.g., the United States), direct emo-
tional expression - including aggressive forms — is more
often tolerated (Salin, 2021). Thus, the social context estab-
lishes the framework within which individuals respond to
frustration. Economic inequality and social instability are
significant contributors to chronic frustration. In environ-
ments marked by constant stress, limited access to resourc-
es, and constrained opportunities for personal fulfilment,
individuals are more likely to develop a hostile outlook to-
wards the external world. Frustration arising from systemic
injustice often evolves into verbal or physical aggression.

. Series “Pedagogy and Psychology”, Vol. 11, No. 2



Psychology

Cultural values, such as the cult of power, competitive-
ness, or dominance, may legitimise aggressive behaviour.
For instance, in societies that uphold authoritarian models
of interaction or valorise aggressive masculinity, displays
of dominance are often regarded as indicators of compe-
tence or leadership (O’Dea et al., 2022). Such cultural con-
texts foster an internal readiness to respond aggressively
in situations of frustration. Media and digital culture have
become powerful forces in shaping tolerance towards ag-
gression. The portrayal of violence as normative in films,
social media, and video games contributes to the desensi-
tisation to aggressive acts and facilitates their internaliza-
tion - particularly under conditions of recurrent frustra-
tion. Equally significant is the influence of socialisation,
particularly parenting style, which lays the groundwork for
the development of emotional regulation mechanisms (Ra-
himov et al., 2024). Authoritarian, repressive, or inconsist-
ent upbringing diminishes a child’s ability to resolve con-
flicts constructively and heightens emotional instability,
making the individual more susceptible to frustration and
more prone to aggression in response to setbacks. Gender
stereotypes also play a crucial role by establishing social-
ly sanctioned behavioural models. For example, men are
more often encouraged to express strength and dominance
openly, whereas women are expected to exhibit passivi-
ty or emotional restraint. As a result, states of frustration
tend to manifest through different forms of aggression:
among men, more commonly as direct physical aggression;
among women, as verbal or passive-aggressive behaviour
(Mahmood et al., 2024).

In psychological science, the relationship between
frustration and aggression is central to understanding the
mechanisms of destructive behaviour. The theoretical ex-
ploration of this relationship dates back to the first half
of the 20™ century and has undergone numerous refine-
ments, elaborations, and critiques from various academic
perspectives (Alam, 2023). The most prominent and foun-
dational framework is the frustration-aggression hypoth-
esis, originally formulated by J. Dollard and colleagues in
1939 and later expanded upon by L. Berkowitz during the
1960s-1980s (Asangausung ef al., 2025). These models pro-
vided the groundwork for subsequent research in aggressive
behaviour, emotional regulation, and social interaction.

The frustration-aggression hypothesis, as proposed by
J. Dollard et al. (2013) posited that frustration — defined
as the blocking or thwarting of goal-directed behaviour -
invariably leads to aggression. According to this theory,
aggression is viewed as an automatic, almost reflexive
response to a frustrating stimulus. The classical formula-
tion holds that every act of aggression stems from prior
frustration and that all instances of frustration inevitably
give rise to aggression. This model offers several analytical
strengths. Firstly, it highlights a clear causal link between
the emotional state of frustration and the behavioural ex-
pression of aggression. Secondly, it provides a generalised
framework for predicting the emergence of aggressive
behaviour under conditions of psycho-emotional strain.

However, the model’s deterministic linearity has also at-
tracted criticism. Researchers have pointed out that not all
frustration results in aggression, nor is all aggression nec-
essarily triggered by frustration. For example, individuals
may respond to frustrating circumstances with anxiety,
avoidance, withdrawal, or efforts to compromise, rather
than through overtly aggressive acts.

In response to these observations, L. Berkowitz in
the 1960s proposed a revised model of the relationship
between frustration and aggression, retaining the central
premise but introducing important refinements. In his in-
terpretation, frustration is not a direct cause of aggression
but rather a factor that increases the likelihood of its occur-
rence under certain conditions. L. Berkowitz emphasised
that frustration induces a negative emotional state, which
in turn may lead to aggression — but only when aggressive
cues or signals are present in the environment. Such cues
might include weapons, hostile gestures, aggressive lan-
guage, and similar stimuli. This approach is referred to as
the cognitive activation model of aggression. The core of
L. Berkowitz’s argument is that aggression is not an inevita-
ble response to frustration; instead, it depends on how the
individual interprets the situation, their previous experi-
ences, internalised behavioural scripts, and external stimu-
li. If the frustrated individual activates aggressive thoughts
or behavioural patterns, aggression becomes more proba-
ble. Conversely, if other emotional or cognitive constructs —
such as guilt, fear, shame, or internalised social norms of
restraint — predominate, aggression may not occur at all.
L. Berkowitz also underlined the emotional determinants
of aggression, particularly the role of anger. According to
his theory, anger functions as a mediator between frustra-
tion and aggression: frustration provokes anger, and anger
in turn activates aggressive tendencies. Nonetheless, even
intense frustration does not necessarily lead to aggression
if the individual does not experience anger or is capable of
regulating it constructively. L. Berkowitz’s model has sig-
nificant practical implications. It provides a theoretical ba-
sis for the development of aggression prevention strategies
through the reduction or elimination of aggressive cues,
the enhancement of emotional regulation skills, and the
cognitive reappraisal of frustrating events. This approach
is especially pertinent in psychological work with children
and adolescents, as well as in therapeutic interventions for
aggression in situations of stress or interpersonal conflict
(Salman & Aleem, 2024).

In addition to L. Berkowitz’s contributions, more com-
plex integrative models have emerged in recent decades,
incorporating concepts of frustration within biopsychoso-
cial, neuropsychological, and socio-cognitive frameworks.
For instance, the general affective aggression model ex-
amines how various individual and situational variables
interact with frustrating stimuli to shape aggressive re-
sponses (Gomez-Leal et al., 2022). Within this framework,
personality traits such as impulsivity or hostility, previous
life experiences, motivational orientations, and cognitive
appraisal of the context all play crucial roles. Thus, the
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development of theoretical models on the frustration-ag-
gression relationship illustrates a clear shift from linear,
single-cause explanations towards multidimensional and
interactive systems. In these systems, aggression is concep-
tualised as a complex, contextually conditioned response.
Understanding such models is essential for the effective
diagnosis, prevention, and correction of aggressive behav-
iours, as well as for the formulation of adaptive strategies
for coping with frustration in contemporary society.

Empirical study of frustration and aggressive behaviour
The results of the author’s questionnaire revealed that
17.7% of respondents (28 individuals) exhibited a low level
of frustration, while 53.2% (84 individuals) demonstrated
a moderate level, and 29.1% (46 individuals) reported a
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high level of frustration. This distribution indicates a sub-
stantial prevalence of frustrated emotional states among
the adult population, potentially influencing both behav-
ioural patterns and psycho-emotional well-being. The
significant proportion of individuals with a high level of
frustration reflects the chronic experience of psychological
discomfort, which may escalate into destructive behaviour-
al forms - particularly aggression. To explore the mecha-
nisms of response in frustrating situations in greater detail,
the Frustration Reaction Test by S. Rosenzweig (1976) was
employed. This method allows for the identification not
only of the type of reactions but also their directional fo-
cus, which is essential for interpreting an individual’s psy-
chological profile. The results of the method for a selected
subgroup of respondents are presented in Table 1.

Table 1. Distribution of frustration reaction types according to the S. Rosenzweig method (in %)

Types of reactions

Direction of reaction OD “with fixation ED “with a fixation =~ NP “necessarily n::)r:la;ler Norm
on the obstacle” on self-defence” unstable”
ED - external circumstances accusation 214 12.2 4.8 38.4 40
ID - self-blame 15.3 14.5 9.1 38.9 30
M - conflict minimisation 3.2 6.1 12.7 22 30
Total number 39.9 32.8 27.3 100

Note: ED - extrapunitive type; ID — intropunitive type; M — impunitive type
Source: compiled by the author based on answers to the frustration reaction test by S. Rosenzweig (1976)

According to the data obtained, the highest proportion
among the types of reactions was OD-reactions (“fixed on
the obstacle”) — 39.9%. This indicates a predominance of
external focus in the experience of frustration: respond-
ents tend to concentrate on the obstacle itself rather than
on strategies for overcoming it. Such a focus may manifest
as excessive rumination on difficulties and fixation on ad-
verse external conditions, which, over time, can lead to a
decline in personal efficacy. The second most common type
of reaction was ED (“fixed on self-defence”) - 32.8%, sug-
gesting a tendency among respondents towards defensive
behaviours, particularly in the form of justifying their own
actions, shifting responsibility, and avoiding feelings of
guilt. The lowest proportion was observed for NP-reactions
(27.3%) - behaviours indicative of instability in needs and
a lack of goal orientation when faced with frustration. The

analysis of the direction of frustration reactions revealed
that 38.4% of respondents demonstrated reactions with an
external orientation, i.e., their frustration was projected
onto external factors. An almost equal proportion (38.9%)
exhibited an internal orientation (I), indicating the pres-
ence of introspection, self-reflection, and self-criticism.
Meanwhile, 22% of reactions were classified as neutral (M)
or unique, suggesting a tendency to avoid direct confronta-
tion with the frustration-inducing factor. This distribution
of reaction directions suggests that the studied group pos-
sesses a certain degree of internal self-regulatory capacity.
However, the notable proportion of externally oriented re-
actions highlights a prevalent inclination to attribute dif-
ficulties to external causes. The results of the Bass-Darky
technique conducted on a subgroup of respondents are
presented in Table 2.

Table 2. Method for assessing an individual’s tendency towards aggressive behaviour
by A. Bass and A. Darki (adapted by A.K. Osnytsky)

Form of aggression Low level Intermediate level High level
Physical aggression 67.1 21.5 11.4
Verbal aggression 19.6 53.8 26.6
Indirect aggression 22.2 50.6 27.2
Negativism 16.5 43.7 39.8
Irritability 234 43.1 33.5
Tendency to be suspicious 35.4 43.1 21.5
Hurt 29.1 36.7 34.2
Feelings of guilt 27.2 37.3 35.5

Source: compiled by the author based on responses to the methodology by A. Bass and A. Darki (Stepaniuk &

Melnychenko, 2020)
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The results of the methodology revealed that the larg-
est proportion of respondents exhibited a low level of phys-
ical aggression (67.1%). This may be attributed to both the
demographic characteristics of the sample (a significant
proportion being middle-aged women) and socio-cultural
factors that discourage the physical expression of aggres-
sion. However, the levels of verbal (26.6%) and indirect
aggression (27.2%) were relatively high, which suggests
a transformation of aggressive impulses into indirect or
socially acceptable forms. This is further supported by el-
evated indicators of negative emotional states: high levels
of negativism (39.8%), irritability (33.5%), and resent-
ment (34.2%) reflect emotional instability, increased sen-
sitivity to external stimuli, and a propensity for conflictual

behaviour. The high level of guilt observed in some respond-
ents (35.5%) merits particular attention, as it indicates the
presence of an internal conflict between the inhibition of
aggressive expression and the existence of aggressive im-
pulses. Such contradictions may result in chronic psycho-
logical stress, contribute to somatisation, and reduce over-
all psycho-emotional well-being. Furthermore, the elevated
level of offensiveness (34.2%) may be attributed not only
to subjective sensitivity, but also to frustration arising from
unmet needs and social constraints. Analysis of the results
of the Self-Esteem of Mental States test indicated that the
majority of study participants demonstrated an average lev-
el of psycho-emotional states — namely anxiety, frustration,
aggressiveness, and rigidity — as presented in Table 3.

Table 3. Results of testing subgroups using the self-esteem of mental states method (Eysenck)

Mental state Low level Intermediate level High level
Anxiety 19.9 45.7 354
Frustration 18.3 54.4 27.2
Aggressiveness 22.2 54.4 23.4
Rigidity 27.4 56.3 19

Source: compiled by the author based on responses to the Self-Esteem of Mental States (Eysenck) technique (n.d.)

The results of testing using the Self-Esteem of Mental
States method indicate that a significant proportion of re-
spondents exhibit elevated indicators, which may suggest
heightened emotional tension. Specifically, 35.4% of partic-
ipants demonstrate a high level of anxiety, often associated
with stressful conditions, while 27.2% show increased frus-
tration, potentially reflecting difficulties in overcoming life
obstacles. Additionally, 23.4% of respondents are prone to
aggressive reactions, and 19% display rigidity, which may
hinder adaptability to change. Although the majority of re-
spondents fall within the average range (45.7% for anxiety;
54.4% for frustration and aggressiveness; 56.3% for rigidity),
the presence of a considerable proportion with high levels
of these states indicates potential risks to psycho-emotional
well-being. This underscores the need for further diagnos-
tic assessment and the development of psychological sup-
port measures aimed at reducing tension within the group.

Analysis of the relationship between frustration
indicators and forms of aggression in adults

The behavioural characteristics of aggressiveness in the ex-
amined sample reveal a complex and contradictory picture
of the dynamics of aggressive behaviour, which is mediated
and shaped by social, psychological, and personal factors.
Firstly, the results obtained using the A. Bass — A. Darki
method (Stepaniuk & Melnychenko, 2020) indicated a
predominance of low levels of physical aggression (67.1%)
within the group. This suggests the existence of a signifi-
cant social or internal prohibition on the direct, physical
expression of aggressive impulses. In the context of the
socio-demographic composition of the sample - namely,
the predominance of female respondents — such a trend is
expected, as traditional cultural models often instil a pro-
hibition against overt aggression in women, viewing it as

socially inappropriate behaviour. Nonetheless, the role of
individual psychological factors should not be overlooked,
including well-developed mechanisms of self-control, a
high degree of introversion (manifested by inward-direct-
ed aggression), and the presence of social restrictions that
discourage direct aggressive responses. However, a low
level of physical aggression does not imply the absence of
aggressive tendencies per se. On the contrary, the findings
demonstrate relatively high levels of verbal (26.6%) and in-
direct aggression (27.2%), which reflect the predominance
of mediated or masked forms of hostility. Verbal aggression
typically manifests through increased criticism, sarcasm,
and accusations, while indirect aggression takes the form
of covert harm - for example, passive resistance, gossip, or
demonstrative ignoring. These forms can be regarded as
compensatory mechanisms that allow the individual to reg-
ulate internal emotional tension by expressing aggressive
impulses in socially acceptable ways.

This behavioural pattern aligns with the findings from
the S. Rosenzweig test (1976), where 39.9% of respons-
es were classified as OD-type (“fixation on the obstacle”),
indicating a tendency to focus on frustrating factors in
the external environment perceived as sources of aggres-
sive tension. Furthermore, notable levels of irritability
(33.5%), offensiveness (34.2%), negativism (39.8%), and
guilt (35.5%) in the sample reflect a heightened emotion-
al background of aggressive states, which may not always
be overtly expressed in behaviour. These internalised
emotional states can signal psychological discomfort and
psycho-emotional overload, increasing the likelihood of
emotional breakdowns or conflictual interpersonal inter-
actions. In this context, the emotional sphere is saturated
with aggression-coloured reactions that necessitate cogni-
tive and behavioural regulation. A key factor underpinning
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this behavioural configuration is the high level of frustra-
tion identified both by the author’s questionnaire (53.2%
moderate; 29.1% high) and the Eysenck method (frustra-
tion: 54.4% moderate; 27.2% high). The psycho-emotional
state of frustration is known to be a potent trigger for ag-
gressive reactions, particularly when needs remain unmet
or goals are obstructed. This state is also associated with
cognitive rigidity (19% with high rigidity according to Ey-
senck), which limits cognitive flexibility and promotes fixa-
tion on conflict-provoking stimuli.

Thus, the behavioural manifestations of aggression
in this sample are characterised by a low frequency of
overt physical aggression and a high prevalence of latent,
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mediated forms. This pattern supports the conclusion that
internally regulated forms of aggression predominate —
where direct expression of negative emotions is inhibited
but emerges through less conspicuous behaviours. Simul-
taneously, the presence of substantial frustration, rigidity,
and emotional tension underscores the need for targeted
psycho-correctional interventions aimed at developing
emotional regulation, reducing destructive behavioural
patterns, and enhancing adaptive capacities. Correlation
analysis revealed a statistically significant positive rela-
tionship between fixation on the obstacle and the level of
verbal aggression. The correlation analysis data are pre-
sented in Table 4.

Table 4. Correlation analysis of the relationship between frustration and levels of verbal and indirect aggression

Form of aggression

Physical aggression

Verbal aggression

Indirect aggression

Irritation

Hostility

ED

Rating scale

0.18

ID Fixation on an obstacle

Source: compiled by the author

The most pronounced positive correlation was ob-
served between OD-type (obstacle fixation) reactions
and verbal aggression (r = 0.68), as well as physical ag-
gression (r =0.55). This finding suggests that individuals
who concentrate on the obstacle itself, without displac-
ing responsibility either externally or internally, are more
likely to exhibit direct and often impulsive aggressive be-
haviour - particularly in the form of verbal or physical
attacks towards the perceived source of frustration. ID-
type responses (self-blame) showed a moderate positive
correlation with hostility (r = 0.59), irritability (r=0.53),
and indirect aggression (r =0.49). These data support the
hypothesis that individuals who internalise responsibility
in frustrating situations are more prone to passive-aggres-
sive behaviour, lowered mood, increased internal tension,
and latent hostility - either towards themselves or others.
ED-type responses, characterised by shifting blame to ex-
ternal factors, were most strongly associated with irrita-
bility (r=0.56) and verbal aggression (r =0.47), consistent
with an externally directed reaction pattern. Respondents
exhibiting this reaction style tend to express frustration
through overt emotional outbursts, particularly in the

form of verbal aggression, as they attribute the source of
the obstacle to external forces.

It is noteworthy that no strong or statistically signifi-
cant correlations were found between any frustration types
and physical aggression, aside from the moderate relation-
ship observed with OD-type responses. This may reflect
sociocultural constraints on the expression of physical ag-
gression within the adult population, shaped by legal, mor-
al, and ethical norms. Overall, the findings reveal a struc-
tured relationship between cognitive-emotional appraisal
in frustrating situations and specific forms of aggressive
behaviour. The type of response to frustration - shaped by
how the individual interprets the obstacle — substantially
influences behavioural outcomes, ranging from impulsive
(physical) to verbal or latent (indirect) forms of aggres-
sion. These results contribute to a deeper understanding
of emotional regulation mechanisms in interpersonal con-
texts and may inform psychological interventions aimed at
correcting destructive behavioural tendencies. The results
regarding the relationship between feelings of guilt and
specific forms of aggressive behaviour — namely irritability
and hostility — are presented in Table 5.

Table 5. Correlation analysis of the relationship between guilt and aggressive behaviour

Indicator Guilt < irritability Guilt < hostility
Correlation coeflicient rr -0.44 -0.51
Significance level (p-value) <0.01 <0.01

Interpretation

Moderate inverse correlation

Noticeable inverse correlation

Source: compiled by the author
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The results obtained indicate a statistically significant
inverse relationship between guilt and both analysed forms
of aggression. In particular, the correlation coefficient be-
tween guilt and irritability was -0.44, representing a mod-
erate negative correlation. This suggests that respondents
with higher levels of guilt are less prone to affective reac-
tions in the form of irritability. In other words, the inter-
nal experience of guilt functions as an emotional “brake’,
reducing the likelihood of uncontrolled affective outbursts.
An even stronger inverse relationship was observed be-
tween guilt and hostility, with a correlation coefficient of
r=-0.51. This indicates a consistent tendency for increased
internalised guilt to be associated with reduced levels of
hostile attitudes. It can be inferred that a predisposition
towards self-blame or remorse not only inhibits expressive
forms of aggression but also diminishes cognitive compo-
nents — particularly the inclination to interpret others’ ac-
tions as hostile, aggressive, or provocative.

Importantly, these correlations were statistically sig-
nificant (p <0.01), suggesting that the probability of these
results occurring by chance within the sample is exceeding-
ly low. Thus, the findings support the hypothesis that the
feeling of guilt serves as a restraining factor on both the
affective (irritability) and cognitive-motivational (hostili-
ty) dimensions of aggressive behaviour. From a theoretical
standpoint, this pattern aligns with classical psychoana-
Iytic theory, which posits guilt as a central mechanism in
the development of the superego and the inhibition of im-
pulsive actions. Within the cognitive-behavioural frame-
work, these results may also be interpreted as evidence that
self-reflection and emotional self-regulation mitigate ten-
dencies towards outwardly directed aggression.

Although statistically significant inverse correlations
were found between guilt and verbal or cognitive forms of
aggression, no comparable relationship was identified with
physical aggression. The correlation coeflicient between
guilt and physical aggression was low (r=-0.12) and statis-
tically non-significant (p > 0.05), indicating the absence of
a linear association between these variables in the present
sample. This outcome may be attributed to the sociocul-
tural constraints typical of the adult population in con-
temporary society. Unlike verbal or emotional responses,
which may be relatively tolerated in interpersonal contexts,
physical aggression is subject to strict regulation by social
norms, legal frameworks, and ethical standards. As such,
individuals with heightened aggressive tension may sup-
press physical responses regardless of their level of guilt.

In other words, the absence of physical aggression does
not necessarily indicate a low overall level of aggressive-
ness, but rather the effective suppression of its most socially
unacceptable form. That is, even an individual with a low
sense of guilt who internally justifies their own aggressive
impulses is unlikely to act upon them physically, owing to
social control and fear of consequences. This supports the
hypothesis of culturally determined selectivity in the ex-
pression of aggression, whereby latent, verbal, or symbolic
forms are more prevalent than physical manifestations in

socially developed environments. Consequently, the level
of guilt primarily regulates the emotional and cognitive as-
pects of behaviour, while direct physical actions are more
strongly influenced by external restraining mechanisms.

DISCUSSION

The results of the empirical study demonstrated the com-
plexity and multidimensionality of the relationship be-
tween frustration and aggression, which is fully consistent
with contemporary scientific approaches to this issue. The
main empirical trend was the predominance of indirect
forms of aggression (verbal, indirect, negativism, and irri-
tability) alongside a generally reduced level of physical ag-
gression, indicating the operation of social control mecha-
nisms and the internalisation of social norms. These results
align with the principles of the General Aggression Model,
which conceptualises aggression as the outcome of the in-
teraction between situational stimuli (notably frustration),
personal dispositions (such as anxiety, rigidity, and impul-
sivity), and cognitive-affective processing of the situation.
Comparison of the findings with contemporary scientific
literature further enhances understanding of the observed
trends. For instance, A. Kruglanski et al. (2023) proposed
a new integrative concept, framing aggression not only
as a reaction to frustration, but also as a means of restor-
ing a sense of personal significance. In this light, the ob-
served high level of fixation on obstacles (OD-type in the S.
Rosenzweig method) and increased verbal aggression can
be interpreted as compensatory responses by individuals
attempting to regain a sense of control and significance
in conditions of chronic stress and reduced influence over
their environment. Accordingly, aggressive reactions serve
a function of restoring psychological agency, in line with
A.W. Kruglanski’s model of aggression as a response to per-
ceived threats to significance.

The study by N. Din & M. Ahmad (2021), which high-
lighted the role of emotional regulation, offers a plausible
explanation for the observed low levels of direct aggression
in the sample. According to these authors, effective emo-
tional regulation mitigates the effects of frustration, redi-
recting its expression into socially permissible forms - par-
ticularly verbal and indirect aggression. In the context of
this study, the notable proportions of indirect aggression
(27.2%) and negativism (39.8%) suggest that the respond-
ents have partially developed mechanisms for regulating
negative affect. However, where resources for constructive
adaptation are lacking, these mechanisms tend to manifest
in avoidant or less destructive, albeit still aggressive, forms.
Q. Alam (2023) underscored the multifactorial basis of ag-
gressive behaviour, highlighting the interaction of social,
cognitive, instinctive, and educational components. This
perspective helps reinterpret the elevated levels of emo-
tional instability and anxiety identified using the Eysenck
method. When combined with rigidity and insufficient
social adaptation (35.1%), emotional instability may form
additional cognitive and behavioural barriers to effective
responses to frustration. In such contexts, individuals are
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less likely to adopt active coping strategies and instead be-
come fixated on the obstructing factors — a cognitive basis
for aggressive behaviour.

According to the study’s results, frustration emerges
not merely as an emotional reaction to obstacles, but as
a complex psychophysiological state shaped by person-
al, cognitive, and social factors. The finding that 29.1% of
respondents experience a high level of frustration points
to persistent psychological pressure, which, in the absence
of adequate adaptation mechanisms, may lead to various
forms of destructive behaviour. These data are consistent
with the classical frustration—aggression hypothesis formu-
lated by J. Dollard et al. (2013) which posited that blocking
goal attainment naturally elicits aggression (Van Der Den-
nen, 2005). Nonetheless, as noted by C. Nickerson (2023)
in his review, contemporary psychological science has
identified limitations in this theory - especially its neglect
of social context, learning processes, and regulatory mech-
anisms. In particular, the observed reduction in physical
aggression (with 67.1% of respondents showing low levels)
alongside elevated verbal (26.6%) and indirect aggression
(27.2%) highlights the role of self-control and social con-
formity in curbing impulsive aggression, redirecting it into
more acceptable expressions. This supports the view that
aggression is not an automatic consequence of frustration,
but a product of a complex interplay of emotional, cogni-
tive, and socio-normative influences, as proposed by the
General Aggression Model.

Particular attention should be paid to the results ob-
tained using S. Rosenzweig’s method (1976), which demon-
strated the predominance of externally focused OD-type
reactions (39.9%), indicating a cognitive fixation on ob-
stacles without a corresponding orientation towards over-
coming them. The observed strong correlation between
the OD-type and verbal aggression (r=0.68) supports the
assertion that the nature of the cognitive appraisal of a
frustrating situation is one of the key determinants of the
form aggression takes. This conclusion corresponds with
the findings of J. Dugré & S. Potvin (2023), who identified
that the transition from frustration to aggression is accom-
panied by specific patterns of neuronal activation, particu-
larly in the mid-cingulate-insular region. The activation of
this area — associated with the processing of negative af-
fect and the motivational salience of stimuli - highlights
its critical role in the emergence of impulsive aggressive
reactions. Furthermore, the present study also revealed el-
evated levels of negativism (39.8%) and irritability (33.5%),
which, as outlined by Q. Alam (2023), may serve as medi-
ating variables in the development of aggressive behaviour
in response to frustration.

In this context, the study confirms the presence of a
vicious cycle: frustration induces emotional destabilisation,
which in turn reduces levels of social adaptation (reported
in 35.1% of the sample), thereby increasing the likelihood
of aggression in indirect forms. This is particularly evident
in socially mediated behaviours, such as withholding in-
formation or exhibiting passive aggression, as discussed

Scientific Bulletin of Mukachevo State University

Empirical analysis of the correlation between levels...

in O.A. Alam’s (2023) research, which explored the dy-
namics of frustration in professional settings. The findings
obtained using Rosenzweig’s method thus underscore the
predominance of externally focused responses (OD-type),
reinforcing the tendency to attribute the source of frus-
tration to external circumstances. This observation aligns
with L. Berkowitz’s cognitive theory, which posits that the
interpretation of a frustrating situation plays a decisive role
in determining subsequent behavioural responses. The
strong correlation between the OD-type and verbal aggres-
sion (r=0.68) further reinforces the notion that cognitive
fixation on obstacles contributes to the emergence of indi-
rect aggressive forms. The reduction in physical aggression
(identified in 67.1% of respondents) alongside elevated
levels of verbal (26.6%) and indirect aggression (27.2%)
suggests the operation of social control mechanisms that
mitigate the likelihood of direct violent behaviour. This
transformation of aggressive impulses into more socially
acceptable behavioural forms aligns with the General Ag-
gression Model, which emphasises the moderating influ-
ence of social context on the frustration-aggression rela-
tionship. These findings are also consistent with the study
by K. Bertsch et al. (2021), which highlighted the role of
anger as a specific emotional mediator between frustration
and aggression. Their research demonstrated that, in wom-
en with borderline personality disorder, frustration elicited
anger — a key emotional trigger for aggressive behaviour.
Similarly, in the present study, aggression manifested in me-
diated forms as a response to frustration, underscoring the
central role of anger in regulating reactions. However, un-
like the clinical sample studied by K. Bertsch et al. (2021) the
current sample exhibited no evidence of direct aggressive
acts, pointing to the effectiveness of self-control and adap-
tive social strategies among the general adult population.

The study by I. Dewi & M. Kyranides (2022) demon-
strated that while anger correlates with all forms of ag-
gression, the expression of specific behavioural patterns
is largely determined by individual strategies for manag-
ing emotional responses. Notably, their findings indicate
that the influence of anger regulation is particularly pro-
nounced in the context of romantic relational aggression.
This partially aligns with the current study’s findings on in-
direct aggression, which similarly reflects a socially masked
expression of frustration. Consequently, it may be inferred
that emotional self-regulation functions as a key buffer be-
tween frustration and destructive behaviour, although its
effect may vary depending on the situational context. The
theoretical model proposed by A. Lankford (2021) extends
the conceptual understanding of frustration by incorporat-
ing sexual frustration as a distinct form of dissatisfaction
that may provoke aggressive behaviour through mecha-
nisms such as revenge, displacement, or assertions of dom-
inance. While the present study did not explore sexual di-
mensions of frustration, the broader principle — whereby
unmet needs are redirected into aggression - is congruent
with the observed manifestations of indirect aggression
and negativism. Accordingly, A. Lankford’s model may
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offer valuable directions for future investigations into the
specific sources and dynamics of frustration. Equally im-
portant are the findings obtained using Eysenck’s method,
which confirmed emotional instability in a subset of partic-
ipants, notably elevated levels of anxiety and rigidity. These
results correspond with existing literature, where emotion-
al lability is recognised as a factor that heightens vulnera-
bility to frustration and impairs adaptive coping strategies.
In such conditions, frustration - rather than serving as a
stimulus for constructive mobilisation — may instead man-
ifest through indirect or passive-aggressive behaviours, of-
ten complicated by internal conflicts.

The outcomes of this study are largely consistent with
the classical frustration-aggression hypothesis advanced
by J. Dollard et al. (2013), while also illustrating its lim-
itations. As posited in the original theory, goal-blocking
frustration evokes aggressive responses; however, empiri-
cal evidence shows that such responses are not automatic
but are mediated by personal and contextual variables. The
refinements introduced by L. Berkowitz, who underscored
the role of affective arousal - particularly anger - as a de-
terminant of aggression, are substantiated by the study’s
findings, especially the notable prevalence of irritabil-
ity (33.5%) as a common expression of frustration. This
suggests that it is not frustration per se, but its emotional
interpretation and the intensity of affective arousal, that
shapes the form of the aggressive reaction. In summary,
the findings of the present research support the integra-
tive nature of contemporary theoretical approaches to
the frustration-aggression link. Frustration emerges as a
critical, though not exclusive, factor in the genesis of ag-
gressive behaviour. Its influence is modulated by cognitive
interpretations, emotional regulation capacities, prevailing
social norms, and underlying psychological needs - par-
ticularly the need for personal significance. These insights
underscore the importance of accounting for multifacto-
rial determinants in psychological counselling, violence
prevention, and the design of socio-psychological support
programmes for the general population.

CONCLUSIONS

Frustration, as a key psychological state, arises when goal
attainment is obstructed and may elicit a spectrum of re-
sponses — from constructive mobilisation to destructive
aggression. Research findings emphasise that the nature of
the response (external aggression, self-blame, or focus on
the obstacle) is shaped by individual personality traits, cog-
nitive appraisal of the situation, and broader social context.
Classical theoretical frameworks, such as J. Dollard’s frus-
tration—aggression hypothesis and L. Berkowitz’s cognitive

model, alongside contemporary integrative approaches
(e.g., the General Aggression Model), suggest that aggres-
sion is not an inevitable outcome of frustration. Rather, it
is mediated by a combination of emotional (e.g., anger), bi-
ological (e.g., impulsivity), and sociocultural (e.g., norms,
values, upbringing) influences. Sociocultural factors - in-
cluding economic instability, media representations, pre-
vailing cultural values, and parenting styles — play a crucial
role in modulating both the intensity of frustration and the
form of aggressive responses.

The empirical data revealed a substantial level of frus-
tration among respondents, with 29.1% exhibiting a high
level - indicative of chronic psychological strain and a po-
tential risk of maladaptive or destructive behaviours. Anal-
ysis of frustration reactions using S. Rosenzweig’s method
showed a predominance of externally focused responses
(OD-type, 39.9%), reflecting a cognitive fixation on ob-
stacles rather than adaptive problem-solving. Results from
the Bass-Darki method highlighted the transformation of
aggressive impulses into more socially sanctioned expres-
sions: while physical aggression was generally low (67.1%),
there were notable levels of verbal aggression (26.6%), indi-
rect aggression (27.2%), negativism (39.8%), and irritabil-
ity (33.5%). The Eysenck test corroborated the presence of
emotional instability in a portion of the sample, particular-
ly through elevated levels of anxiety and rigidity.

The findings underscore the multifaceted nature of the
link between frustration and aggression. On the one hand,
the reduced prevalence of overt physical aggression sug-
gests the effectiveness of both social norms and internal
control mechanisms. On the other, the elevated incidence
of verbal and indirect aggression points to a redirection
of aggressive tendencies into less overt but still potential-
ly harmful behavioural forms. These results validated the
need to consider aggression as a socially shaped and in-
ternally moderated phenomenon rather than a reflexive
outcome of frustration. Future research should aim to ex-
pand the sample to include more diverse age, gender, and s
ocio-economic cohorts, and further explore cross-cultural
differences in the manifestation of frustration and aggres-
sive behaviour.
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Oxkcana I'epacumuyk

AcmipaHT

Ykpaincbkuii fep>KaBHMII yHiBepcuTeT iMeHi Muxaiina JlparoMmaHoBa
01601, Byn. IInuporosa, 9, M. Kuis, Ykpaina
https://orcid.org/0009-0006-5061-3675

EmnipnyHuin aHani3 kopensuii MiX piBHAMU cbpycTpadii
Ta chopMmamMu arpecMBHOI NOBEAIHKU Y AOPOCINX

AHoTauifl. AKTyaTbHICTD OCTIIPKEHHSA 3yMOB/IEHA 3POCTAHHAM IIPOSABIB arpecUBHOI ITOBEIIHKN Y ZOPOC/NX Y BiATIOBifb
Ha Ti#BMIIeHHA piBHA (pycTpalil B yMOBaX Cyd4acHOI colianbHOI HecTabimbHOCTi. MeTa JOCHPKeHHA HOJArana y
BCTAHOBJICHHI 3B’I3KiB MiX cTyIleHeM GpycTpalii Ta mposBamy arpecii y Jopocmnx MelIkaHuiB Ykpainnu. Meropgonoriyny
OCHOBY CKJIa/IM Ki/IbKiCHi IICMXO[iarHOCTUYHI METOAMKM, 30KpeMa ONUTYBA/IbHUKY, CTAHJAPTU30BAHI TECTI Ta METOM
CTATUCTUYHOI 00pOOKM TaHUX. Y HOCIiKeHH] B35 y4acThb 158 ocib (34-53 poku) 3 pisHUX perioHiB Ykpainu (kBiTeHb-
4yepBeHb 2024). Pesynpraru nmokasamu, mo 63,3 % peclOHAEHTIB IPOJAEeMOHCTPYBaIN CepefHill ab0 BUCOKMII piBeHb
¢dpycTpanii, 1[0 CyIpOBOIKYBaBCS BUPAXKEHVIMM arpeCUBHMMY TEHJCHIiAMM. BCTaHOBIEHO CTATUCTUYHO 3HAYYILY
IIO3UTUBHY KOpeJALio Mix «obstacle-dominance» oM ¢ppycTpaniiiHux peakiiii Ta piBHAMM BepOalIbHOI 1 HepAMOi
arpecii. HaiiBummii piBeHb arpecii 6y/10 BUABICHO cepell PECIIOHAEHTIB i3 BUCOKMMIU IIOKa3HMKaMM TPUBOXKHOCTI
Ta PUIiZHOCTI, IO CBIIYMTDH IIPO B3a€EMO3B’A30K MDK €MOILIJHOI0 HAIIPYrol Ta CXWIBHICTIO HO arpecil. 3HaueHHA
LIKa/IY [OYYTTsA IPOBMHM BUABU/IM 3BOPOTHY 3aJIEXKHICTh BiJi iHTEHCMBHOCTI arpeCUMBHOI IIOBEiHKM, 110 BKa3ye Ha
ii Mopepawiiiny ponb. B okpemilt mifgBubipni 3 30 oci6 crocrepiramacs cuibHa IO3UTHMBHA Koperanis (r = 0,68) Mix
nokasHuKamu ¢pycrpanii Ta HenpsMoi arpecii. Y rpymi 3 mijBUILeHUM piBHeM ApaTiBIMBOCTI CIIOCTepiraBcs BUCOKUIA
piBeHb HEraTMBi3My, WO CYIPOBOKYBaBCA HM3bKMMM IOKa3HMKAMM IOYYTTA NpOBMHU. PesynbraTu sacBijamum
HasgBHICTb KOMIUIEKCHOTO IICMXOeMOLITHOro Ipodimo, B AKOMy ¢pycTpalisd Bifirpae ponb Tpurepa arpecii. BucHoBku
HifTBepIII, O PPYCTpalis € BaXX/IMBUM YMHHMKOM, AKUIT iCTOTHO BIUIMBAa€ Ha GOpMY Ta iHTEHCHMBHICTD arpecUBHOI
noBeninku. Tun pearyBaHHA Ha ¢ppycTpaliio BusHadae crenngiky nposBy arpecii. [IpakTudHa 3HaUYIiCTD JOCIIPKeHHA
IIOJIATAE Y MOXIIMBOCTI PO3POOKI IICHXOJIOTiYHYX IporpaM IpodiMaKTUKY arpecii 3 ypaxyBaHHAM piBHA pycTpanii Ta
JOMIiHYIOYOIO TUITY pearyBaHHsA

KnioyoBi cnoea: HaBYaIbHMII ITpOIIeC; refiMidikalia; KpUTHUYHEe MUCTEHH; HOBITHI MeTOAW; iHMBifyaIbHi TOTpebu

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 11, No. 2


https://orcid.org/0009-0006-5061-3675

HAYKOBUI BICHUK
MYKAUYIBCBKOTI'O JEPYJKABHOI'O YHIBEPCUTETY
CEPIS «ITEJATOTIKA TA IICUXOJIOITSI»

Hayxosuti scypran

Tom 11, Ne 2, 2025

Opurinan-MakeT BU/JaHHA BUTOTOB/IEHO
Y PelaKLiliHO-BUJAaBHNYOMY Biffiini MyKadiBCbKOIO Iep>KaBHOTO YHiBEpCUTETY

BignoBimanbHmMi1 pegakTop:
K. MoBuan

[lignucano po gpyky 30.06.2025 p.
dopmar 60*84/8
YMOBH. npyK. apk. 11,8
Tupax: 300 mpum.

Anpeca BUaBHUITBA:
MyKauiBCbKUII Iep>KaBHUI YHIBEPCUTET
89600, By1. Y>kropopcbka, 26, M. MykaueBo, Ykpaina
E-mail: info@pp-msu.com.ua
https://pp-msu.com.ua


https://pp-msu.com.ua

SCIENTIFIC BULLETIN
OF MUKACHEVO STATE UNIVERSITY
SERIES “PEDAGOGY AND PSYCHOLOGY”

Scientific Journal

Vol. 11, No. 2, 2025

The original layout of the publication is made
in the publishing department of Mukachevo State University

Managing Editor:
K. Movchan

Signed for print 30.06.2025.
Format 60*84/8
Conventional printed pages 11.8
Circulation 300 copies

Publishing Address:
Mukachevo State University
89600, 26 Uzhhorodska Str., Mukachevo, Ukraine
E-mail: info@pp-msu.com.ua
https://pp-msu.com.ua/en


https://pp-msu.com.ua/en



