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© Abstract. In the modern information society, websites serve as a powerful
: tool for education, communication, and user interaction. The inclusion of
i web technologies in the school informatics curriculum is a relevant aspect
. of developing digital competence, as it prepares young people for life in a

. digital world and contributes to national economic growth. This study aimed

Suggested Citation:
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. to analyse informatics textbooks and identify key trends in the methodology
. of teaching web technologies to secondary school pupils. To achieve this
. objective, a set of theoretical methods was employed, including analysis,

systematisation, and synthesis of scientific, methodological, and educational

. literature, as well as the study of teaching methods and the application of
¢ modern digital tools in the process of learning web technologies. The analysis
¢ of educational materials on “Creating and Publishing Web Resources” in 8-

: grade computer science textbooks showed that the educational content is
. adequate and up-to-date for building foundational knowledge in this area.
© It was found that the competencies and practical skills acquired by pupils
: enable them to realise their potential in developing web pages and websites —
: ranging from basic projects created using the HTML markup language to
. complex websites with integrated elements, developed through automated
. website builders employing current technologies. Significant emphasis
. was placed on practical tasks, which reinforced theoretical knowledge and
. fostered essential digital skills in web page creation. The authors actively
¢ incorporated modern technologies such as QR codes, online services, and
. interactive resources, enhancing pupils’ motivation and interest in the
¢ subject. The findings of this study may be applied in the educational process
¢ both in comprehensive schools and specialised institutions to prepare pupils
: for working with web technologies

Keywords: computer science teaching methodology; computer science
¢ textbook; functions of an educational textbook; digital technologies; learning
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.........................................................

INTRODUCTION

. process

The evolution of digital technologies is driving a con-
stant transformation of the labour market. Among the
new professions that have emerged as a result, those re-
lated to the creation and development of websites and
web applications stand out. Web developers, front-end
developers, and similar roles have been among the most
in-demand and highly paid in the IT market for sever-
al years. Web technologies are rapidly advancing, and

developed websites offer extensive learning opportunities,
and user-friendly interfaces for both professional use and
everyday life. Consequently, the ability to develop engag-
ing, functional, and user-friendly websites has become an
integral part of the professional competence of informa-
tion technology specialists. The effective implementation
of web projects in the global digital space is a key factor in
a successful professional career.

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)
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Pedagogy

In computer science lessons, pupils can explore roles
such as graphic designer, web developer, programmer,
and more. Pupils begin learning the fundamentals of web
technologies in the 8" grade of secondary school, with
the “Creating and Publishing Web Resources” section,
and continue their education in upper secondary school
through the elective module “Web Technologies”. The
computer science textbook is a crucial tool in teaching
web technologies to pupils in general secondary education
institutions. It provides quick access to theoretical educa-
tional material, fosters the development of practical skills,
implements the teaching methodology, motivates pupils,
and guides them towards future professional pursuits.

K.O. Buts & A.S. Popovkina (2022) investigated the
representation of gender stereotypes in contemporary
computer science textbooks. The authors proposed an eval-
uation methodology based on analysing the quantitative
ratio of male and female images, gender-sensitive illustra-
tions and texts, their role stereotyping, and the use of gen-
der-neutral language. Research on textbooks from various
publication years revealed a positive trend towards reduc-
ing gender stereotypes, and expanding the range of profes-
sional roles for women, although traditional perceptions
of their activities in different spheres of life still persist.

Researchers K.S. Reshevska et al. (2024) conducted
a comprehensive comparative analysis of computer sci-
ence textbooks for 10"-11* grade pupils in general sec-
ondary education institutions in Ukraine. The purpose
of the study was to evaluate the content, methodological
approaches, structure, accessibility, and compliance with
current educational programme requirements. Particular
attention was paid to developing recommendations for the
optimal use of textbooks in various educational contexts.
The analysis of the textbooks identified certain features
of each, namely: the textbooks include self-assessment
questions and algorithmic exercises that promote the de-
velopment of critical thinking; they contain a significant
number of practical assignments using modern software;
and the educational materials focus on the analysis and
creation of information products, which develop pupils’
analytical skills and digital competencies. The authors
concluded that teachers (in collaboration with pupils, par-
ents, and other educators) should choose the textbook that
best suits the teacher’s methodological approach and best
meets the needs of the pupils in a specific class.

The study of O.M. Yatsko (2023) and O.P. Kosovets et
al. (2024a) explored the methodological system of teach-
ing computer science, specifically the elective module
“Web Design”, as a component of the “Computer Science”
subject in 10"-11"" grades. The methodological system of
teaching computer science was considered as a subsys-
tem, the functioning of which is determined by several
factors, including the social demands of modern infor-
mation society, pupils’ computer science competencies,
and the goals, principles, and content of education. The
article provides a comparative analysis of computer sci-
ence curricula and textbooks for 10"-11" grade pupils in

general secondary education institutions at both advanced
and standard levels, and identifies the specific features
of teaching the elective module “Web Technologies”. The
conducted analysis of teaching methodology allows for
the identification of key aspects of lesson planning, such
as time allocation, lesson structure, and the development
of practical tasks. O.M. Yatsko (2023) emphasised the
crucial role of creating and developing a methodological
system for teaching computer science in the establishment
of the school computer science course. In this regard, it
was relevant to analyse the elements of the methodologi-
cal system and identify problematic areas that need to be
addressed for its further development. O.P. Kosovets et
al. (2024b) noted that the study of web technologies in
schools not only provides pupils with basic knowledge
of creating websites and web applications but also fosters
the development of critical thinking, creative approach-
es, and technical skills necessary in today’s digital world.

Researchers A. Kholmatov (2023) and A.E. Minarno et
al. (2021) emphasised the importance of pupils acquiring
knowledge and skills in web programming in the context
of the rapid development of web technologies. Their stud-
ies include an overview of pedagogical technologies and
innovative approaches that teachers can use to effectively
teach web programming to pupils. Traditional teaching
methods often fail to keep pace with the dynamic changes
in web development. In this regard, researchers are explor-
ing the integration of modern pedagogical technologies
aimed at improving the learning process. Web technol-
ogy education involves not only learning programming
languages, frameworks, and tools but also developing the
ability to navigate a dynamic and competitive industry.

Y.-T. Kuo & Y.-C. Kuo (2023) investigated the learn-
ing success of African American pupils in a web design
course, as well as their attitudes towards programming.
In a 14-week web design course, African American pupils
learned HTML, CSS, and JavaScript. The study, conducted
using a pretest-posttest design on a single group of Afri-
can American pupils, examined the impact of the course
on their academic self-efficacy, web programming self-ef-
ficacy, and attitudes towards programming in general. The
results showed a significant increase in academic self-effi-
cacy and web programming self-efficacy after completing
the course. Most pupils also began to perceive program-
ming positively.

This article aimed to analyse educational textbooks
and investigate the methodological features of teaching
web technologies to secondary school pupils. The re-
search employed theoretical methods such as analysis,
systematisation, and generalisation of scientific, method-
ological, and educational literature on the studied issues
and an analysis of the use of modern digital tools in the
methodology of teaching web technologies to secondary
school pupils. An analysis of computer science textbooks
by authors Y.Y. Ryvkind et al. (2021) and N.V. Morze &
O.V. Barna (2021) on the topic “Creating and Publishing
Web Resources” was conducted.
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THE CONCEPT OF “WEB TECHNOLOGIES” IN THE
SCHOOL COMPUTER SCIENCE CURRICULUM

The educational topic chosen for analysis is closely related
to a modern area of personal and professional develop-
ment for pupils. The rapid development of web technol-
ogies indicates that contemporary website developers are
gaining increasingly new opportunities for implementing
various projects through the adoption of modern tech-
nologies, leading to the full integration of individuals into
the modern world of technology and professional devel-
opment. Therefore, the concepts of web technologies, web
design, websites, and web development are fundamen-
tal components of a web developer’s knowledge. These
knowledge bases will determine how web developer can
realise their projects related to the creation of websites and
web applications.

The term “web technologies” is used to denote a range
of internet technologies and online services within the
network. Researcher H. Tkachuk (2011) states that “web
technologies are information technologies whose use en-
ables the processing of web resources located in the web
space of computer networks (local or global)”. Authors
O.V. Korshunova et al. (2021) believe that “the web is not
just an environment for storing web pages, but also the
foundation upon which internet services exist”. Acade-
mician VY. Bykov et al. (2019) considered web technol-
ogies as network-based information and communication
technologies that support electronic communications in
local networks. Web technologies are a fundamental com-
ponent of the Internet, containing a system for accessing
interconnected documents on various computer devices
connected to the Internet.

O.V. Korshunova et al. (2021) in their 8*-grade com-
puter science textbook note that the Hypertext Markup
Language (HTML) serves to structure the content of web
pages, defining the layout and visual presentation of user
interface elements. A browser interprets HTML code and
displays the web page in a user-friendly format. Accord-
ing to N.V. Morze & O.V. Barna (2021), a website repre-
sents a virtual space in the global network. Web design is
a comprehensive process of creating and maintaining web-
sites, which includes the development of the web interface’s
structure, design, and functionality. Using HTML, users
structure the content of web pages, format text, create hy-
perlinks, and integrate multimedia elements.

Thus, web technologies are a means of computers and
various devices communicating with each other through
the use of markup languages. This is network communi-
cation created and managed with web content using Hy-
pertext Markup Language (HTML) and dynamic and
interactive objects implemented with web programming
languages. Web development is the process of constructing
interactive web applications and websites, characterised by
a high level of dynamism and providing a broad range of
functional capabilities. Examples of such developments in-
clude social networks, e-commerce platforms like Amazon,
corporate portals, and blogs.

Scientific Bulletin of Mukachevo State University

Analysis of educational materials...

THE ROLE OF TEXTBOOKS
IN MODERN EDUCATION

The quality of teaching and the organisation of the educa-
tional process depend on many factors, one of which is the
educational textbook. According to N.Y. Moyseyuk (2007),
a textbook is a multifunctional educational book that is a
key element of the learning process. An educational text-
book contains structured and systematised material, sup-
plemented by various didactic elements, which not only
convey knowledge but also guide the learning process.
Through various elements (text, illustrations, tasks), the
textbook develops specific cognitive skills in pupils, engag-
es them in the learning process, and stimulates cognitive
activity. It acts as a kind of lesson plan, where learning ob-
jectives, content, and methods of knowledge assessment
are clearly defined.

Authors J.R. Rodriguez & M.A. Moreira (2017) an-
alysed how digital technologies are changing school text-
books in Latin America and Europe. In modern digital
world, education also actively utilises digital tools: online
platforms, websites, and more. Their research focuses on
the creation and distribution of digital learning materials
at various levels (international, national, regional), as well
as their technological and pedagogical features. A.K. Mo-
har’s (2019) research analysed Slovenian textbooks from
different periods. The author emphasises that the success-
ful use of electronic textbooks in the educational process
requires an understanding of their specific characteristics
and requirements from all members of the educational
community. He notes that effective use of electronic text-
books requires knowledge of their structure, functionality,
and the requirements of the learning environment.

In the research of N. Rodriguez-Regueira & J. Rod-
riguez-Rodriguez (2022), an analysis of 30 digital textbooks
used in Spanish primary schools was conducted. One of the
key contributions of this study is the development of a spe-
cialised guide for evaluating digital learning materials. This
guide enables a comprehensive assessment of such mate-
rials, considering their technological characteristics, peda-
gogical capabilities, and functional purpose in the context
of the constant evolution of the digital educational environ-
ment. It allows for the consideration of dynamic changes in
the digital educational resources market and ensures a more
objective assessment of the quality of such materials. This
research is a new step in the study of digital learning materi-
als, as the market for such materials is constantly changing.

In the article by O. Kosovets et al. (2024b), it is stated
that during the educational process, the textbook fulfils the
following functions: informational (scientific presentation
of subject information, modern data processing methods,
creation of reference materials), developmental (develop-
ment of professional thinking, language, independence,
construction of parts of scientific theory), formative (a
large number of tasks, including applied ones, demon-
stration of the real effect of applying scientific methods to
them), managerial (preference for active learning meth-
ods, increased speed of access to educational and scientific
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information), and the application of digital technologies
(modern tools, visualisation, infographics, interactive ele-
ments). The digital transformation of education has led to
radical changes in the role of the textbook. Modern digital
textbooks offer new opportunities for interactive learning
and personalisation of the educational process. However,
the effective use of digital textbooks requires not only mod-
ern technologies but also well-designed educational mate-
rials and professional teacher training.

PRESENTATION OF EDUCATIONAL MATERIAL
IN THE “CREATING AND PUBLISHING WEB
RESOURCES” SECTION
Consider applying the aforementioned functions of the
textbook to the analysis of the “Creating and Publishing
Web Resources” section of computer science textbooks.
The chosen textbook section is a new topic for 8"-grade
pupils, including in the subject content line of information
technologies for creating and processing information ob-
jects (Zhaldak et al., 2017; Semenovska et al., 2023). The
study of web technology fundamentals involves the devel-
opment of practical skills in creating websites using pop-
ular site builders such as Google Sites, Wix, Weebly, and
Strikingly. Pupils are introduced to the basic principles of
ergonomically placing information on a web page, learning
to create links, and positioning graphical and multimedia
elements on website pages. According to the computer sci-
ence curriculum for general secondary education institu-
tions, 8"-grade pupils should master the following content
in the “Creating and Publishing Web Resources” section

(Zhaldak et al., 2017):

@ automated tools for creating and publishing web re-
sources;

@ the concept of Hypertext Markup Language;

e principles of ergonomically placing information on
a web page.

The expected outcomes of the cognitive learning activ-
ities of 8-grade pupils indicate that the pupil should mas-
ter the following components:

® knowledge-based: provide examples of automated
tools for creating web pages; understand the concept of
Hypertext Markup Language;

® activity-based: create web pages using automat-
ed tools and publish them on the internet; use hypertext,
graphical, and multimedia elements on web pages;

® value-based: recognise the importance of participat-
ing in the global internet community; adhere to the princi-
ples of ergonomically placing materials on a web page.

The components of the expected outcomes of cognitive
learning activities correspond to the six levels of Bloom’s
taxonomy. For example, the knowledge-based component
covers the lower levels of knowledge acquisition and in-
formation comprehension, the activity-based component
corresponds to pupils’ abilities to use and analyse infor-
mation, and the value-based component represents the
levels of evaluation and synthesis. The analysis of educa-
tional textbooks was conducted following the research of

O. Kosovets et al. (2024a) to ensure they fulfil the functions
of a textbook and achieve the expected outcomes of pupils’
cognitive learning activities during the study of this section.

Authors Y.Y. Ryvkind et al. (2021) proposed studying
the “Creating and Publishing Web Resources” section of
the textbook with the following topics: 1) the structure of
web pages and the concept of HTML; 2) automated tools
for creating and publishing web resources; and a practical
task of creating websites using online site construction sys-
tems. Pupils learn about: the Hypertext Markup Language
(HTML); the use of hypertext, graphical, and multimedia
elements on web pages; the principles of ergonomical-
ly placing objects on a web page; the stages of creating a
website using online site construction systems; methods for
creating web pages and placing objects of various types on
them; and website publication.

The textbook, within its informational component,
provides definitions for concepts such as content, navi-
gation elements, design, ergonomics, Hypertext Markup
Language, tags, ergonomic website, site map, and hierar-
chy. Pupils are given a clear list of recommendations for de-
veloping the structure of web pages and are provided with
rules for the ergonomic placement of objects on pages. In
the section “Concept of HTML, pupils are introduced to
basic tags and their attributes for marking up and format-
ting text, inserting images into a web page, and creating
hyperlinks. The “Key Points” section concentrates on the
main ideas of the topic, allowing pupils to recall and quick-
ly review the educational material.

The “Answer the Questions” section contains questions
at the basic, intermediate, and advanced levels of learning
achievement. The list of questions will help the computer
science teacher to ascertain the expected outcomes of ac-
tivity in the knowledge-based component (whether pupils
name components on a web page; understand what consti-
tutes an ergonomic website; know tags and their attributes;
understand how to create conveniences for users with spe-
cial needs on a website), in the activity-based component
(whether pupils adhere to the rules of ergonomic place-
ment of materials on a web page; create web pages with
images and links using markup language), and in the val-
ue-based component (whether pupils analyse each group
of web pages; analyse the page source; independently
create web pages). The use of high-level questions in les-
sons — for analysis, synthesis, and evaluation — will enable
the computer science teacher to effectively develop pupils’
critical thinking skills. The textbook includes a training
practical exercise, which can be accessed via interactive el-
ements (Fig. 1), serving as evidence of data processing us-
ing modern methods. The authors have included two ways
to access the exercise: a QR code or a hyperlink, allowing
pupils to access it from either the printed or electronic ver-
sion of the textbook.

The proposed practical exercise aims to teach pupils
to analyse a prepared web page based on its appearance,
tulfilling the knowledge-based component of the expected
outcomes of cognitive learning activities: identifying page
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navigation elements, headings, main content, text format-
ting, active text or image links, etc. In the practical exercise,
pupils examine the HTML code of the provided page and

Kosovets

understand (value-based component) the transformation
of the HTML markup code into a web page with text, imag-
es, and links (Fig. 2).
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BukoHaliTe TpeHyBanbHi 3aBAaHHs 3a nocunanHaMm https://cutt.ly/chdrqBa a6o QR-kogom.

Figure 1. Section “Working with the Computer”
Source: excerpt from the textbook by Y.Y. Ryvkind et al. (2021)
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Figure 2. Training practical exercise
Source: a fragment of the textbook’s template file by the authors Y.Y. Ryvkind et al. (2021)

During task completion, pupils visit and analyse web-
sites on various topics, such as the National Library of
Ukraine for Children, the Ukrainian environmental club
“Green Wave”, and the Kyiv pupils Olympiad in computer
science. These tasks fulfil the managerial function of the
textbook by familiarising pupils with Ukrainian youth
communities and helping them gain a deeper under-
standing of their country. Exposure to the achievements
of Olympiad participants motivates and encourages pupils
to pursue their own accomplishments. Pupils are offered
differentiated tasks to create web pages using Hypertext
Markup Language, including text with various format-
ting, image insertion, borders, and links. Pupils initially
work with template files, accessed via QR code or hyper-
link (Fig. 1), download the files, and observe how the web
page changes after they write the corresponding HTML
code (fulfilling the developmental, managerial, and digi-
tal technology application functions of the textbook). The
tasks are at basic, intermediate, advanced, and high lev-
els of learning achievement, ensuring the fulfilment of the
formative function of the textbook. In the second topic,
“Automated Tools for Creating and Publishing Web Re-
sources’, pupils learn about specialised web editors, specif-
ically WYSIWYG editors, and web content management
systems. Online site construction systems such as Google
Sites and Weebly are mentioned. Among the listed sys-
tems, one is prohibited in Ukraine.
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The authors describe the sequence and various meth-
ods for creating a website using the Google Sites service.
Working with this resource requires an account, which pu-
pils created in 7" grade. This implements the interconnec-
tivity of the educational material. Template files are available
for practical tasks via QR code or hyperlink. The textbook
material contains a detailed and structured description of
the Google Site control elements (Fig. 3). Figure 3 shows a
table explaining the purpose of the control elements in the
“Insert” tab of the web page editor. It includes elements such
as “Text Box” for entering and formatting text, “Images”
for inserting pictures from Google Drive, URLs, or a com-
puter, and “Embed” for adding objects via HTML code or
links. There is also “From Drive” for inserting documents,
“Layouts” for selecting the arrangement of objects, “Table of
Contents” for automatically creating a list of headings on the
page, “Image Carousel” for slideshows, and “Divider” for
adding horizontal lines. The table serves as a guide for work-
ing with these tools while editing web pages. The authors
have focused on the practical component of the topic’s study
and, in the end, propose completing a comprehensive prac-
tical task. The following discusses the textbook on informa-
tion technology by N.V. Morze & O.V. Barna (2021). The
educational material in the “Creating and Publishing Web
Resources” section is presented in two topics: 1) automated
systems for creating and publishing web resources; 2) creat-
ing a web page using Hypertext Markup Language (Fig. 4).
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Figure 4. Structured description of educational material
Source: excerpt from the textbook by N. V. Morze & O.V. Barna (2021)

The lesson topics are presented in the form of ques-
tions, such as what structure websites can have, how to cre-
ate a simple HTML document, and the answers to which
pupils will receive in the lesson. Authors N.V. Morze &
O.V. Barna (2021) propose, in the informational compo-
nent of the educational section, the study of the following
terms: website; internal and external website structure;
linear, hierarchical, and arbitrary internal website struc-
ture; banner; ergonomic website; web design; content;
HTML; static and interactive (dynamic) web pages; site
management system; website section page; script; SEO,

SMO. In the first topic, pupils learn the answers to the
questions: what structure websites can have; what are the
requirements for website structure; what differences can
website pages have; what is the process of creating a web-
site; what does web design involve; and how to create a
web page on the internet.

The website structure is considered as a complex
system of several key components: directory structure,
navigation structure, and the necessity of a website splash
page. As an example of an arbitrary internal website struc-
ture, pupils are directed to the website of the Library of
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Ukrainian Literature, and as an example of a web directory,
to a website with a library of audiobooks, thus fulfilling the
value-based function of the textbook (Listen, 2024). In ex-
plaining the ergonomic requirements for a website, the au-
thors highlighted the importance of the main page and its
role among other pages of the site. For example, “the main
page of the website should satisfy the “3 by 3” rule, that is,
three paragraphs of three sentences about the theme and
content, authors, and purpose of the website” (Onyshchen-
ko & Moroz, 2024).

In the “Take action” section, the authors have devel-
oped detailed instructions for creating a website about
amazing structures using Google Sites, through which
pupils, by engaging in activity, master the basic principles
of working with modern digital tools and recognise the
importance of participating in the development of virtual
space as a full-fledged member of the global digital com-
munity. The “Work in Pairs” section contains tasks using
the words “formulate”, “discuss”, “exchange opinions’, and
“is it possible to assert”, which promotes the development
of pupils’ creativity, encourages analysis, synthesis, draw-
ing conclusions, and expressing their own opinions. Pupils
demonstrate acquired knowledge, analyse the characteris-
tics of professional and amateur websites, provide examples
of website designs, reflect on website popularity, and more.

In the “Work Independently” section, tasks are pro-
vided to find websites of educational institutions locat-
ed near your school or websites of online stores that sell
computer equipment online. There are also tasks to create
personal websites using the Google Sites service about pu-
pils’ hobbies, rare animals and plants, or a website about
a project implemented by your class during lessons or

Analysis of educational materials...

extracurricular activities. In the second topic, educators
explore the questions: what does the markup code of a web
page look like in HTML; how to create a simple HTML
document; how to format text in an HTML document;
how to work with lists in an HTML document; how to
work with images in an HTML document; and how to
build hypertext links in an HTML document.

It is worth noting that pupils, using the textbook mate-
rials, will gain practical skills in using text formatting tags,
placing images and links, and will also become familiar with
creating numbered and bulleted lists, and internal links
within a web page. The authors have focused on the topic
of creating links, which is difficult for pupils to understand,
namely: how to correctly write the path to a page located
in the current folder, what a relative address is, and how to
write a label name and link it to a link for navigation within
the page. The team of authors provides pupils with a list of
colours for ease of completing practical tasks, explaining
the correspondence between the font size measurement
units of the “size” attribute in numerical values and points.
The text size in web design is measured in whole numbers
from 1 to 7, which does not provide an understanding of
how large the text will be on a web page. The correspond-
ence in points, presented in the textbook, which are used
as text size measurement units in text editors, allows pu-
pils to understand which number to write to achieve the
desired size. In the “Work in Pairs” section (Fig. 5), pupils
are encouraged to familiarise themselves with and compare
an online guide (Introduction, n.d.) and a practice tool
(HTML Examples, n.d.); a valuable resource for exploring
web page formatting examples (HTML Editor, 2015) is also
provided (fulfilling the managerial function).
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Figure 5. Section “Work in Pairs”
Source: excerpt from the textbook by N.V. Morze & O.V. Barna (2021)
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Pupils are provided with a list of group projects, such
as “Professions of the Future” and “Famous People of Our
Region”, for creation in HTML. The task suggests collabo-
ratively creating a website and deciding, for example, who
will create a web page for which profession. The proposed
educational projects contribute to the development of com-
puter science competencies through the knowledge-based,
activity-based, and value-based components of the expect-
ed learning outcomes for 8"-grade pupils.

ANALYSIS OF AUTHORIAL METHODOLOGIES FOR
TEACHING WEB TECHNOLOGIES IN 8™ GRADE
A comparative analysis will be made of the presentation
of teaching material in the previously discussed informat-
ics textbooks for 8"-grade pupils. Developers N.V. Morze
& O.V. Barna (2021) present educational material on the
topic “Creating and Publishing Web Resources” per the
curriculum: pupils first study automated tools for creating
and publishing web resources and then become acquainted
with the concept of Hypertext Markup Language. Authors
Y.Y. Ryvkind et al. (2021) propose constructing the edu-
cational process in a different order: first, study Hypertext
Markup Language, and then automated web page creation
tools. These are methodologically different approaches to
teaching web technologies to pupils. In the authors’ opin-
ion, it is important to explain to pupils how a page is creat-
ed using tags, and then use Google Sites to construct com-

plex websites with embedded elements.

Both author teams begin explaining the educational
material with structure. Y.Y. Ryvkind et al. (2021) focus
on the structure of a web page, describing the web page
through navigation, design, and content elements, while
N.V. Morze & O.V. Barna (2021) focus on the structure of a
website, teaching the internal and external structure of the
site, examining static and dynamic pages, and dwelling on
the concept of “home page” in detail; they introduce pu-
pils to website markup, content, and publication, the main
components of web design (style, layout, technologies,
presentation, purpose); and provide advice to novice web
designers, in which role 8"grade pupils find themselves.

The author teams have different approaches to explain-
ing website ergonomics: they present rules and recommen-
dations, such as placing no more than three columns of
content on a page, preventing the appearance of horizontal
scroll bars on web pages, etc.; or they explain ergonomics
through specific characteristics of website visitors: expecta-
tions, age, habits, technical capabilities, and level of knowl-
edge. All authors have chosen Google Sites for practical
work on creating and publishing websites using automated
systems. This is a free and simple builder that allows pupils
to customise website templates, select colour schemes and
font styles, and insert objects on web pages.

When teaching pupils the Hypertext Markup Lan-
guage, the author teams emphasise the ability to view and
analyse the page source to understand HTML tags and
their attributes. The educational materials contain a large
number of examples of Ukrainian websites, highlighting

the importance of pupils’ participation in the activities
of the global internet community of Ukraine and the
world. Y.Y. Ryvkind et al. (2021) have developed a con-
venient table with brief explanations of the actions per-
formed by the control elements on Google Sites (Fig. 3).
N.V. Morze & O.V. Barna (2021) have covered more Hy-
pertext Markup Language tags, which allow for diversify-
ing practical tasks, making them interesting and useful.
In the “Work in Pairs” section, the authors have provided
pupils with useful practical advice on familiarising them-
selves with an online textbook and practice tool, and a
virtual resource with page formatting examples. It is
worth noting that the authors use the terms “parameters”
and “attributes” interchangeably when referring to tag
properties; a summary at the end of the topic and a list of
questions are not provided. Educational online resources
are an effective supplement and expansion of educational
opportunities in teaching web technologies. These web re-
sources include virtual learning environments and online
courses, which can significantly improve the efficiency of
organising and conducting the educational process, acti-
vate pupils’ independent learning, and facilitate blended
and distance learning. For 8"-grade pupils, the following
online resources are recommended:

1. Educational channel by O. Pasichnyk (2022) on site
builders “Creating a Website on Weebly.com” and “Online
Website Builder Strikingly”. This resource will be useful for
both pupils and teachers who want to quickly and efficient-
ly create their own educational web resource.

2. Educational videos by A. Bukach (2024) on creating
and publishing web resources using Google Sites.

Thus, the educational content of the “Creating and
Publishing Web Resources” topic, presented in the re-
viewed computer science textbooks for 8"-grade pupils,
covers the main aspects of creating and publishing web-
sites and promotes the development of pupils’ practical
web development skills. Using textbooks in web technol-
ogy lessons in conjunction with modern digital tools will
contribute to the development of pupils’ critical thinking,
creative abilities, and responsible attitudes towards internet
use, as well as successful preparation for pupils’ profession-
al self-determination.

CONCLUSIONS

The author of this article has analysed a range of scientific
and educational-methodological publications on innova-
tions and trends in computer science teaching methodology
in general secondary education institutions at the current
stage, particularly focusing on the use of digital textbooks.
The analysis has identified and summarised psychological
and pedagogical factors and highlighted relevant tasks for
the transformation of the content and procedural compo-
nents of computer science education in secondary school,
which is a fundamental aspect of computer literacy.

The analysis of educational material from the “Creating
and Publishing Web Resources” section for 8"-grade pu-
pils indicated that the educational content is sufficient and
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up-to-date for pupils to acquire basic knowledge on this
topic. The competencies and practical skills obtained ena-
ble pupils in general secondary education institutions to re-
alise their potential in developing web pages and websites,
from simple HTML markup language designs to complex
websites with embedded elements developed using auto-
mated site builders with modern technologies.

Textbook authors used a variety of educational meth-
ods to present the educational material, ranging from the

Kosovets

modern technologies, such as QR codes, online services,
and interactive resources, which contribute to increasing
pupil motivation and interest in the subject. The prospects
for further research are aimed at studying the possibilities
of implementing modern digital educational technologies
in the computer science education process through the cre-
ation of new educational environments and the develop-
ment of methodologies for their application.
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AHani3 HaBYanbHOro matepiany 3 Be6TeXHONOri 4NN YYHiB 6a30BOI LLKOMK

AHoTauif. Y cy4JacHOMy iH(bopMauiﬁHOMy CYCIiNIbCTBL BebcalTn € IOTY>XHUM 1HCTPYMEHTOM [/ HaBYaHHS,
KOMYHIKallil Ta B3aeMopil KopucTyBauiB. HasfBHiICTb y MIKiNbHIA OCBiTHiNl mporpami 3 iH(bopMaTMKM TeMu 3
BeOTeXHOJIOTI}l € aKTya/JIbHUM acCIIeKTOM OIlaHYBaHHA iH(POPMAaTMYHOI KOMIIETEHTHOCTI, OCKI/IbKM TOTY€E MOJIOLD [0
XUTTA B LU(POBOMY CBIiTi Ta CIpus€ PO3BUTKY Hal[iOHaJIbHOI eKOHOMikM. MeTO0 ROCTiIKeHHA OYy/Io 3HiiCHUTH
aHaJIi3 HaBYaJIbHMX IIIPYYHMKIB 3 iHYOPMATUKY Ta BUABUTY OCHOBHI TeH/IeHIIii y MeTOLUIII HaBYaHHA BeOTEeXHOIOri
yuHiB 0a30Boi mKomyu. [ JOCATHEHHA BU3HAYeHOI MeTV BUKOPMCTAaHO KOMIUIEKC TEOPETMYHUX METOHIB, Taki fAK
aHaJjIi3, CuUCTeMaTu3allisA Ta ysaraJlbHEHHs HAayKOBO-METOAMYHOI Ta HABYa/bHOI JIiT€paTypy, METOJIB HABYAHHA Ta
3aCTOCYBaHHSA Cy4acHMX IMQPOBMX 3ac0o6iB y mpoleci HaB4aHHA Be6TexHooriil. [IpoBenennit aHani3 HaBYaJIbHOTO
Mmarepiany 3 Temu «CTBOpeHHA Ta IyOiikauis BeOpecypciB» y mifipyuHuxax 3 iHdopmarukm g y4uiB 8 kimacy
CBIIYUTD IIPO JOCTATHICTb Ta CYYacCHICTb OCBITHBOTO KOHTEHTY I (GOpMyBaHH:A 6a30BUX 3HAHb 3 JJAHOI TEMATUKIL.
[IOTEHIiany y po3poOii Be6CTOPIHOK Ta CaliTiB — Bif HAMMPOCTIIINX IPOEKTIB, CTBOPEHNX MOBOK0 posmitku HTML,
IO CKJIaHNX BeOCaiiTiB 3 IHTerpOBaHMIMM eJIeMEHTaMM, pO3POOIEHNX 3a JOIIOMOT0I0 aBTOMATH30BaHIX KOHCTPYKTOPIB
CalITiB i3 3aCTOCYBAaHHAM aKTyaJbHMX TE€XHOJIOTi)l. 3HaUHA yBara NpMUAI/IATACh IPAKTUYHIM 3aBIaHHAM, IO CIPUAIN
3aKpiIICHHIO TeOPeTMYHMX 3HaHb Ta PO3BUTKY KOPMCHUX IU(PPOBUX HABUYOK 3i CTBOPEHHA BIACHUX BeOCTOPIHOK.
ABTOpPM aKTMBHO BUKOPNMCTOBYBA/IM CyJacHi TexHosorii, Taki Ax QR-komy, oHmaitH-cepBicu Ta iHTepaKTUBHI pecypcn,
IO COpMA€ MiABUIIEHHIO MOTMBallil Ta 3allikaBJI€HOCTi Y4HIB O BMBYEHHA NIpeaMeTa. Pesynbratm mocmimKeHHA
MOXYTb Oy TY BUKOPJCTaHI B OCBITHBOMY ITPOIIeci SIK y 3ara/IbHOOCBITHIX IITKOJIAX, TaK i B creljiali3oBaHuX HaBYaIbHNX
3aKJIajiax Jyig NiirOTOBKM YYHIB 1O po6OTH 3 BeOTEXHONIOTiAMMI
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INTRODUCTION

of the student community in wartime

Abstract. The study aimed to identify strategies for overcoming difficulties
and enhancing student resilience. The methodology included the use of
strengths, weaknesses, opportunities, and threats analysis, student surveys,
and a comparative analysis of student support strategies implemented in
Ukraine, Poland, and Georgia during wartime. The research examined the
resilience of the student community in wartime conditions, focusing on the
impact of war on students’ psycho-emotional state, academic motivation,
and adaptability to new learning environments. The study provided unique
data on stress and anxiety levels among students, a decline in their ability to
concentrate, and reduced motivation for learning. It was found that social and
psychological support from universities, families, and community initiatives
plays a crucial role in maintaining student resilience. Additionally, physical
activity and participation in volunteer initiatives were identified as having a
positive impact on students’ psychological stability. Compared to Ukraine and
Poland, Georgia has developed student support strategies for crisis situations,
including the introduction of psychological support programmes and
scholarship schemes for students from affected regions. Georgian universities
actively collaborate with international organisations to provide additional
support for students in crisis situations. The need to strengthen social and
psychological support for students during wartime has been identified, along
with the development of programmes to promote psycho-emotional well-
being and the provision of flexible and accessible learning formats in remote
education settings. The findings also confirm that support from universities
and community organisations is crucial in enhancing student resilience in
challenging circumstances. The practical significance of the study lies in
the potential application of its results to develop recommendations for the
creation of effective student support programmes in wartime conditions.
The strategies developed can be implemented in Ukrainian universities to
improve student adaptation to wartime challenges, reduce stress and anxiety
levels, and enhance academic performance amid instability

Keywords: psychological resilience; adaptation; support; mental health; social
integration

The resilience of the student community during wartime
is a crucial area of study within the fields of Psychology,
Pedagogy, and Sociology. War impacts all aspects of life,
and education is no exception. Students living in active
combat zones or forced to adapt to new realities through
emigration or internal displacement face numerous
challenges. These include stressful situations, the loss of

familiar learning environments, mental health disorders,
and the need for rapid adaptation to altered social con-
ditions. However, despite these difficulties, students can
demonstrate significant resilience through various pro-
tective mechanisms, such as support from loved ones,
university institutions, and their own internal motivation
and adaptability.

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)
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In this context, resilience is defined not only as resist-
ance to stressful situations but also as the ability to recov-
er, find new ways to solve problems, and maintain mental
health in changing environments. The role of social support
and integration is vital in fostering collective resilience.
Further research is needed to explore the specifics of stu-
dent community resilience in wartime, the impact of vari-
ous forms of support on students’ ability to adapt, and the
factors that promote or hinder the development of this re-
silience. A significant number of researchers have explored
this topic, highlighting various perspectives. For instance,
A.J. Abuejheisheh et al. (2024) focused on the impact of the
war that began on 7 October 2023, in Palestine, on medi-
cal students at Al-Quds University. They analysed levels of
anxiety, depression, stress, and resilience among students,
revealing how conflict increases stress and anxiety levels.
They also emphasised the crucial role of resilience as a pro-
tective factor in maintaining mental health. Specifically,
G.G. Abulfaraj et al. (2024), in their systematic review, in-
vestigated the impact of interventions aimed at enhancing
student resilience on their mental health and well-being.
The authors highlighted various student support strategies
used in crisis situations, such as war or pandemics, and
evaluated the effectiveness of these interventions in reduc-
ing stress and anxiety. E.O. Apio (2022) studied resilience
among children during the war in northern Uganda. This
research emphasised the importance of psychosocial sup-
port and assistance for children who have experienced vio-
lence, to develop their psychological resilience.

A. Artyukhov et al. (2024) conducted a bibliometric
analysis of research on educational resilience in armed con-
flicts. They examined trends in academic studies on student
resilience, particularly in wartime, and identified key sup-
port strategies. Y. Assefa et al. (2022) analysed the impact
of armed violence on student achievement and the role of
parents in developing academic resilience during war. They
emphasised the importance of family and school support in
enhancing youth resilience in violent environments. Mod-
els that integrate university support, academic demands,
and resilience-building strategies can help students over-
come crises. A. Awais et al. (2023) developed a model that
combines university support, academic demands, and stu-
dent resilience development strategies during crisis situa-
tions, including war.

The importance of developing stress resilience among
students studying abroad becomes particularly relevant in
wartime. B. Baizhumanova et al. (2024) investigated the
impact of stress and resilience development on the mental
health and well-being of students studying abroad during
wartime. Strategies for developing resilience among teach-
ers during war are crucial for maintaining the quality of ed-
ucation. O. Banit & O. Merzliakova (2023) analysed strat-
egies for developing resilience among Ukrainian teachers
during the war, identifying adaptation and support meth-
ods that allow them to maintain professionalism and men-
tal health. I. Bartusevidiené et al. (2021) addressed the im-
portance of ensuring the academic resilience of universities

during crises. They studied how the transition from face-
to-face to online learning during the pandemic affected the
student community, revealing the importance of flexibility
and adaptation in crisis situations.

The asymmetrical impact of war on social groups re-
quires particular attention when formulating resilience
development policies. G. Celi et al. (2022) studied the
asymmetrical impact of war on different social groups,
especially within the EU context, emphasising the impor-
tance of developing resilience at the level of governments
and educational institutions. H. Egan et al. (2022) explored
the impact of mindfulness and self-compassion on stu-
dent resilience, highlighting the role of these practices in
enhancing mental well-being and academic achievement.
Resilience among Ukrainian youth is a key aspect of their
mental health during wartime E. Giordano et al. (2024) in-
vestigated the development of resilience among Ukrainian
youth during the war, focusing on the importance of social
support within peer groups to help young people cope with
stress and traumatic experiences of war.

Research on student resilience in wartime leaves some
important aspects under-explored. The impact of social
support from peers or the community on the development
of resilience in students facing psycho-emotional difficul-
ties due to conflict is not sufficiently considered. This as-
pect could be crucial for students, as social networks can
significantly contribute to their recovery. The study of the
effectiveness of psychological interventions often fails to
account for cultural and social differences among students
from different regions. Considering these factors could
help adapt strategies to specific groups and increase their
effectiveness in wartime. There is also insufficient research
on the use of modern technologies, such as online plat-
forms and mobile applications, to support students. These
gaps require further research, particularly regarding the
effectiveness of various resilience development strategies,
taking into account social, cultural, and technological as-
pects. The aim was to develop recommendations for im-
proving the resilience of the student community based on
the research findings.

The research objectives were:

1. To determine the current state of resilience within
the student community during wartime and identify the
main challenges students face.

2. To analyse strategies for overcoming difficulties and
enhancing student resilience used in Ukraine and compare
them with the experiences of Poland and Georgia.

3. To provide recommendations for improving the re-
silience of the student community based on the research
findings.

MATERIALS AND METHODS

The initial stage of the research involved determining the
current state of resilience within the student community
during wartime and identifying key challenges based on
criteria such as the psycho-emotional state of students,
including levels of stress, anxiety, and emotional burnout.
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Adaptability to change, focusing on the ability to effective-
ly respond to new learning conditions, remote education
formats, and shifts in communication methods. Social sup-
port, encompassing assistance from family, friends, uni-
versities, and community initiatives. Educational resilience
refers to motivation for learning, academic performance,
and maintaining engagement in academic activities during
wartime. Financial and material difficulties, including ac-
cess to essential learning resources and financial stability
issues. The theoretical foundation of the research was based
on the study of A. Burovytska (2024). Specifically, a com-
parative analysis of student resilience support strategies in
Ukraine, Poland, and Georgia was conducted. This com-
parative analysis was chosen due to the shared historical
and cultural ties among these countries, as well as the sim-
ilar challenges they face.

The main stage involved identifying strategies for over-
coming difficulties and enhancing the resilience of the stu-
dent community during wartime and conducting a com-
parative analysis of strategies implemented in Ukraine and
countries such as Poland and Georgia. The experience of
these countries in organising student support during cri-

Yamchuk

sis situations was examined, including psychological as-
sistance programmes, financial support, and measures to
integrate students into social initiatives. This allowed for
an assessment of which approaches are most effective and
which aspects need improvement in the Ukrainian context.

The final stage of the research included surveying stu-
dents from Ukrainian universities to assess their resilience
during wartime. 250 students aged 18 to 25 participated
in the survey, including 150 women (60%) and 100 men
(40%). Students from Taras Shevchenko National Univer-
sity of Kyiv and Ivan Franko National University of Lviv
participated in the study. These universities were chosen
due to the diversity of student specialisations, allowing
for the collection of representative data about the student
environment. The survey was conducted from October to
December 2024 using the Google Forms online platform.
During the research, the provisions of the Code of Eth-
ics by the American Sociological Association (2018) were
adhered to. Ethical standards were maintained during the
surveys, ensuring voluntary participation, informed con-
sent of respondents, and confidentiality of the collected
information (Table 1).

Table 1. Example of questionnaire questions

4
e

What is your stress level on a scale from 1 to 10?

Questions

How has the war affected your academic motivation? (increased/remained unchanged/decreased)

Do you feel supported by the university? (yes/partially/no)

What stress-coping strategies do you use? (physical activity, socialising with friends, meditation, volunteering, other)

Have you had to change your place of residence due to the war? (yes/no)

Do you experience social isolation due to wartime circumstances? (yes/no/partially)

Have you participated in volunteer or humanitarian initiatives? (yes, actively/sometimes/no)

worsened)

How has your ability to concentrate and study changed compared to the pre-war period? (improved/remained unchanged/

O R IO U W

Do you believe that the war has made you more resilient to life’s challenges? (yes/partially/no)

,_.
e

What measures do you think would help students better adapt to wartime conditions? (open question)

Source: compiled by the author

During the processing of the survey results with “yes”
or “no” answers, the number of responses in each catego-
ry was counted for each question. Then, the percentage of
“yes” responses was calculated using the formula: (number
of “yes” responses / total number of responses) x100. Based
on the collected data, a strengths, weaknesses, opportuni-
ties, and threats (SWOT) analysis of the student communi-
ty’s resilience was conducted.

RESULTS

The current state of student community resilience

and key challenges during wartime

Resilience is a key factor for mental health and well-being,
both for individuals and society as a whole. In the context
of students, especially during wartime, resilience takes on
particular significance. Students face numerous challenges,
such as evacuation, loss of loved ones, violence, and oth-
er negative events that can affect their mental health and
academic activities. Studying student resilience during

wartime provides an opportunity to develop psychological
support programmes and strategies for this vulnerable pop-
ulation. Resilience is not a static characteristic; it can devel-
op and strengthen throughout life. Psychologists have been
studying resilience, defined as robustness and flexibility,
since the 1970s. It also helps prevent burnout, anxiety, and
depressive states. If resilience is an innate trait, then it exists
in every person and can be trained like a muscle to cultivate
mental resilience and prevent disorders (Balagina, 2023).
Understanding and developing resilience is essential for
maintaining mental health and the effective functioning
of individuals in conditions of stress and uncertainty. This
is particularly relevant for students who face additional
challenges while studying during a military conflict (Bu-
rovytska, 2024). Thus, resilience is a multidimensional
phenomenon that encompasses the psychological, social,
educational, and physical aspects of an individual’s life. De-
veloping this quality is key to ensuring the resilience and ad-
aptability of students during war and other crisis situations.
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The psycho-emotional state of students during war-
time is significantly affected by constant stress, uncertainty
about the future, loss of loved ones or their homes, forced
migration, and the disruption of their usual way of life. War
creates chronic tension that can lead to increased anxiety,
depressive states, and emotional burnout. Many students
report difficulties with sleep, problems with concentra-
tion, a general feeling of fatigue, and a reduced interest in
studying. The feeling of helplessness and loss of control
over one’s life is also a significant factor, which can lead
to passivity or, conversely, excessive tension in an attempt
to compensate for instability. Adaptability to change is a
key indicator of resilience, as students are forced to quick-
ly adjust to new learning and daily living conditions. The
transition to remote learning, disruptions in electricity and
internet connections, evacuation to other regions or coun-
tries, and changes in communication methods with teach-
ers and classmates all require flexibility and the ability to
independently manage on€’s learning process.

Some students face a lack of adequate learning con-
ditions, the inability to attend lectures in real-time, and
difficulties completing assignments due to insufficient in-
formation or a lack of selfdiscipline. Social support plays a
critical role in maintaining student resilience, as a sense of
belonging to a community and having support from loved
ones helps to overcome stressful situations. Support from
family can manifest in financial assistance, emotional sta-
bility, and creating favourable learning conditions, even if
the student is far from home. Connection with friends and
the university environment is also important, as interaction
with others helps reduce anxiety and maintain a sense of
normalcy (Psychological support for..., 2022). Universities
implement various initiatives aimed at providing psycho-
logical assistance to students, including consultations with
specialists, the creation of online support groups, and the
organisation of volunteer activities that help students feel
valued and involved.

Students’ educational resilience is determined by their
motivation to study, their academic performance, and their
ability to maintain academic engagement even in challeng-
ing conditions. For many students, studying becomes a
kind of psychological resource that allows them to main-
tain a sense of normalcy and continue to develop despite
external circumstances. However, there are significant
challenges, including loss of motivation due to future un-
certainty, difficulties in accessing materials and resources,
and a decline in the quality of the educational process due
to teacher overload and ineffective communication. Some
students are forced to combine studying with work, which
complicates material absorption and leads to burnout (Zhy-
haylo & Sholubka, 2022). Financial and material difficulties
are among the most common problems students face dur-
ing wartime. Job loss, decreased family income, and rising
prices for housing, food, and utilities force many students
to seek additional sources of funding. Some are forced to
drop out or take a leave of absence due to the inability to
pay tuition or provide themselves with necessary resources.

Scholarship programmes, financial assistance from
universities, grant initiatives, and support from interna-
tional organisations offering opportunities to continue
education in Ukraine or abroad play an important role
in overcoming these difficulties. Assessing the resilience
of the student community during wartime allows for the
identification of the main challenges students face and the
development of effective strategies to overcome them. Psy-
cho-emotional state, adaptability to change, level of social
support, educational resilience, and financial difficulties
are the main factors that determine students’ ability to
cope with crisis situations and continue their education.
During the war, Ukrainian students can receive financial
support through various programmes and initiatives. For
example, scholarships for students under the age of 18
are 150% of the subsistence minimum, which current-
ly amounts to 4,116 UAH per month. For students aged
18-23, the scholarship is also 150% of the subsistence
minimum (Sobora, 2022). This initiative aims to support
students during the war and ensure access to education in
difficult conditions. Identifying these problems helps cre-
ate a comprehensive support system that will help students
maintain psychological health, academic success, and so-
cial integration during the war and post-war period.

Strategies for overcoming challenges

and enhancing student resilience

In the context of war, Ukrainian students face numerous
challenges affecting their psycho-emotional state, quality
of education, financial situation, and social adaptation.
To support the student community during this period,
various strategies are being developed, such as organis-
ing psychological training, providing social support, and
creating online communities for sharing experiences and
resources. These strategies are aimed at ensuring psycho-
logical resilience, adaptation to changes in the learning
process, and maintaining access to educational opportu-
nities. One of the key areas of support is the provision
of psychological assistance, as constant stress, uncertain-
ty, and traumatic events can significantly affect students’
well-being. Many universities have established psycholog-
ical support hotlines where students can receive consul-
tations from qualified specialists. Group online sessions
are also conducted to help students learn techniques for
coping with stress, managing anxiety, and maintaining
emotional balance.

Particular attention is paid to educators, as their inter-
action with students significantly impacts the psychologi-
cal climate of the learning environment. Teachers undergo
specialised training in communicating with students who
are emotionally exhausted or experiencing acute psycho-
logical crises. The organisation of the educational process
has also changed significantly during wartime. Distance
learning has become the primary mode of education, al-
lowing students to continue their studies regardless of their
location (Burovytska, 2024). To ensure access to knowl-
edge, universities have actively used electronic platforms,

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 11, No. 1



open educational resources, and recorded lectures. Flexible
study schedules have been implemented to accommodate
technical problems, power outages, and individual student
circumstances. Some educational institutions have provid-
ed opportunities for students to temporarily take courses at
partner universities abroad, with subsequent recognition of
the results obtained.

Financial support for students has become anoth-
er crucial aspect of strategies aimed at ensuring their re-
silience. In Ukraine, several grants and scholarship pro-
grammes have been introduced to assist students affected
by the war. Some universities, such as Taras Shevchenko
National University of Kyiv and National Technical Univer-
sity of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
have waived or reduced tuition fees for certain categories
of students, introduced additional financial incentives, and
opportunities for paid internships. Students also receive
support from international organisations and foundations,
such as the William and Flora Hewlett Foundation and the
Soros Foundation, which offer financial assistance to con-
tinue their education. Social initiatives also play a signifi-
cant role in supporting students. Volunteer organisations,
in collaboration with universities, conduct humanitari-
an aid collection campaigns, organise mutual assistance
among students, and create communities for psychologi-
cal support. Universities encourage student involvement in
volunteer initiatives, allowing them not only to receive help
but also to feel valued and find new ways to adapt to reality
(Volunteers and their family..., 2024).

The experience of overcoming challenges in the stu-
dent environment can be compared with the practices of
other countries that have faced war or have received a sig-
nificant number of student refugees, particularly Poland
and Georgia. In Poland, which became one of the main
host countries for Ukrainian students during the war, sev-
eral initiatives were implemented to support student refu-
gees. After the start of the war in Ukraine, Polish univer-
sities simplified the admission procedures for Ukrainian

The resilience of the student community in wartime

students, providing an opportunity to continue or start
their studies without unnecessary bureaucratic hurdles. In
particular, universities such as the University of Warsaw,
Jagiellonian University, Wroctaw University of Science and
Technology, Cracow University of Economics, Lublin Uni-
versity of Technology, Maria Curie-Sklodowska Universi-
ty, and SGH Warsaw School of Economics offer simplified
admission conditions for Ukrainian students. They also
provide the opportunity for free education if they have a
certificate from the State Commission for the Certification
of Knowledge of the Polish Language at the CI level or a
Polish Card (Free education in Poland..., 2025).

In addition, the Polish government and various foun-
dations have offered scholarship programmes for Ukraini-
an students, covering tuition and living expenses. For ex-
ample, the “Scholarship Programme of the Government of
Poland for Young Scientists” programme provides financial
support to students from Ukraine to conduct research at
Polish universities (The 23 edition of..., 2024). Polish
universities also provide psychological support for refu-
gee students, organising consultations and group sessions
to facilitate adaptation to the new environment. Georgia,
having its own experience with military conflicts, has also
developed strategies to support students in crisis situations.
Georgian universities have implemented psychological
support programmes for students affected by conflicts, pro-
viding individual and group consultations. Additionally,
scholarship programmes have been introduced for students
from affected regions, allowing them to continue their ed-
ucation without financial barriers. Georgian universities
also actively collaborate with international organisations to
provide additional support to students in crisis situations
(Education Ministry to offer..., 2022). To better under-
stand the strategies for supporting the resilience of the stu-
dent community during wartime, a comparative analysis of
measures implemented in Ukraine, Poland, and Georgia
was conducted. The summarised results of this analysis are
presented in Table 2.

Table 2. Comparative analysis of student resilience support strategies in Ukraine, Poland, and Georgia

Criteria Ukraine Poland Georgia
Hotlines, online consultations, . Psychological t
. . Consultations for refugee students, Syehoiogica stppor
Psychological Support stress management training, programmes, individual and

teacher support

group adaptation sessions

group consultations

Distance learning, electronic
platforms, open courses, flexible
schedules

Educational Process

Simplified admission for
Ukrainian students, opportunities

Continued education programmes

: for students from affected regions
for free education

Grants, scholarships, tuition
waivers or reductions, paid
internships

Financial Support

Government and private
scholarships, coverage of living

Scholarships for students from
conflict zones, collaboration with

expenses international foundations

Volunteer movements,
humanitarian aid collection,
mutual aid among students

Social Initiatives

Integration programmes for
Ukrainian students, cultural

Volunteer programmes,
interaction with international

events organisations

Source: compiled by the author based on Free psychological assistance to students from Ukraine is a project of the Student
Parliament of the Republic of Poland (2023), United Nations High Commissioner for Refugees Georgia (2024)

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 11, No. 1



Pedagogy

The comparative analysis of student resilience sup-
port strategies has shown that all three countries apply
a comprehensive approach, but with different emphases
according to their capabilities and challenges. Ukraine
primarily focuses on ensuring the continuity of the edu-
cational process, adapting to distance learning, and pro-
viding psychological support to students. Given the war-
time conditions, educational institutions are focused on
minimising student stress, providing consultations, and
developing tools to overcome emotional burnout. Poland,
hosting a significant number of Ukrainian students, has
focused on their integration into local universities and fi-
nancial support. Simplified admission procedures, schol-
arship programmes, and assistance in resolving housing
and social issues have been implemented. Georgia, hav-
ing its own experience with military conflicts, emphasises
psychological support for students and financial assistance
through scholarships and international programmes. Par-
ticular attention is paid to supporting students from af-
fected regions. Although the approaches vary, all countries
are directing efforts towards enhancing the resilience of
the student community, adapting to new conditions, and
maintaining access to quality education. This confirms the
importance of comprehensive and flexible strategies to en-
sure student stability in crisis situations.

The physical aspect of resilience is an important com-
ponent of the overall adaptation and ability of students to
cope with the stresses of war. Physical activity not only
positively affects overall health but also psycho-emotion-
al well-being. It is known that regular physical activity can
significantly reduce levels of anxiety, depression, and stress,
improve mood through the release of endorphins, and en-
hance concentration and overall energy levels. For students
experiencing the stresses of war, exercise can be an impor-
tant tool for maintaining mental health and stability. In
crisis periods, such as war, physical activity can be used as
a method of stress relief and improvement of psycho-emo-
tional state. Students who participate in sports or actively
engage in physical activities (e.g., yoga, running, fitness,
team sports) often experience lower levels of anxiety and
depression (Hossain et al., 2024). Universities can provide
students with access to sports clubs or even organise spe-
cial events to motivate students to remain physically active.
In particular, during wartime, when students often have to

change their place of residence or adapt to new learning
conditions, the availability of opportunities for physical ac-
tivity becomes even more important. Programmes that in-
clude physical exercises and health support activities can be
an effective tool for supporting student resilience, helping
to reduce physical and mental exhaustion.

War has a significant impact on the academic perfor-
mance of students. Students who experience armed con-
flicts or face their consequences often have difficulties with
concentration, learning, and completing assignments. Ex-
periencing stress, anxiety, physical and emotional fatigue,
as well as problems with housing and access to learning
materials, can reduce the effectiveness of the learning
process. In wartime, many students may face constant
distractions due to external circumstances, which signif-
icantly complicates maintaining motivation to study and
achieving high results (Diab & Schultz, 2020). Changes
in the learning regime, such as the transition to distance
learning, can also be a challenge for students who do not
always have the necessary technical resources for effec-
tive learning. For many students, problems with internet
access, computer equipment, or simply maintaining aca-
demic balance during the war can become a serious barri-
er to successful learning.

At the same time, it is important to note that some
students may demonstrate increased resilience under
stress, allowing them to maintain academic engagement
and even achieve high results. For example, students who
have participated in volunteer initiatives or actively helped
communities may feel higher motivation to continue their
studies, which in turn stimulates them to improve their
academic performance. An analysis of the impact of war
on academic performance shows that while some stu-
dents may lose motivation or reduce their academic en-
gagement, others can adapt and find new ways to achieve
success, including using online resources, group projects,
or new forms of collaboration with teachers. Universities,
in turn, can support students by providing additional ac-
ademic resources, reduced assignment requirements, or
the development of alternative forms of assessment that
take into account the difficulties students face in wartime.
To identify and better understand the impact of war on
students, a survey was conducted, the results of which are
shown in Table 3.

Table 3. Student survey results on resilience during wartime

Question

What is your stress level on a scale from 1 to 10?

Responses (%)

1-3 - 11.2%,
4-6 - 28.5%,
7-9 — 42.8%,
10 - 17.5%

How has the war affected your academic motivation?

Increased - 23.6%,
Remained unchanged - 32.1%,
Decreased - 44.3%

Do you feel supported by the university?

Yes - 18.7%,
Partially — 50.9%,
No - 30.4%
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Question

What stress-coping strategies do you use?

Table 3. Continued

Responses (%)
Physical activity — 40.3%,
Socialising with friends - 28.5%,
Meditation - 19.8%,
Volunteering - 6.7%,
Other - 4.7%

Have you had to change your place of residence due to the war?

Yes - 53.2%,
No - 46.8%

Do you experience social isolation due to wartime
circumstances?

Yes - 49.4%,
Partially — 28.7%,
No -21.9%

Have you participated in volunteer or humanitarian initiatives?

Yes, actively — 18.3%,
Sometimes - 30.1%,
No - 51.6%

How has your ability to concentrate and study changed compared
to the pre-war period?

Improved - 14.2%,
Remained unchanged - 25.8%,
Worsened - 60.0%

Do you believe that the war has made you more resilient to life’s
challenges?

Yes - 31.4%,
Partially — 42.3%,
No -26.3%

What measures do you think would help students better adapt to
wartime conditions?

Psychological support - 37.5%,
Improving online learning - 30.2%,
University assistance —17.6%,
Financial support —14.7%

Source: compiled by the author

The survey results showed that the war has significant-
ly impacted the psycho-emotional state of students, their
motivation to study, and their social interaction. Most re-
spondents experience high levels of stress, concentration
problems, and some social isolation. At the same time, a
significant portion of students note an increase in their
own resilience to life’s challenges. The main adaptation

strategies were physical activity, social support, and par-
ticipation in volunteer initiatives. To improve student re-
silience, it is necessary to expand access to psychological
assistance, improve the educational process, and provide
additional financial support. Based on the collected data, a
SWOT analysis of the student community’s resilience was
conducted, as shown in Table 4.

Table 4. SWOT analysis of student community resilience

Strengths Weaknesses

High adaptability in crisis situations

Increased levels of stress, anxiety, and emotional burnout

Active use of coping strategies (physical activity, social support,
volunteering)

Worsened concentration and academic productivity

Social cohesion and mutual support among students

Feelings of social isolation due to wartime circumstances

Development of resilience to life’s challenges
Opportunities

Development of psychological support and mental health
programmes

Insufficient financial support for students in difficult conditions

Threats

Further, increase in stress levels due to prolonged uncertainty

Improvement of online learning and access to educational
resources

Loss of motivation to study due to unstable situation

Enhanced support from universities and international initiatives

Decline in the quality of education due to forced adaptation to
difficult conditions

Involvement of students in volunteer and community activities to
enhance their resilience

Mass emigration of students and brain drain

Source: compiled by the author

The SWOT analysis confirms that, despite the signifi-
cant adaptability of students, their resilience remains vul-
nerable due to high levels of stress, instability in the educa-
tional process, and social isolation. This indicates the need
to strengthen psychological and social support to ensure
their resilience during wartime.

Recommendations for enhancing student community
resilience during wartime

The resilience of the student community during wartime
is a crucial factor that determines their ability to over-
come difficulties, adapt to changes, and maintain effec-
tiveness in their studies and daily life. Given the identified
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challenges, including increased stress levels, social isolation,
reduced academic motivation, and financial difficulties, it
is necessary to develop a comprehensive set of measures to
strengthen the psychological, social, and educational resil-
ience of students. One of the key areas is ensuring access
to quality psychological support. In conditions of constant
stress and uncertainty, students must have the opportunity
to receive professional assistance. Universities can expand
the network of psychological consultations, create crisis
support centres, and organise regular training sessions on
emotional self-regulation. An important step is the imple-
mentation of self-help and stress resilience development
programmes, which include training in relaxation tech-
niques, cognitive-behavioural strategies for overcoming
difficulties, and methods for managing emotions. Social
support plays a significant role in building student resil-
ience. One solution could be to expand mentorship pro-
grammes, where experienced students or teachers provide
support to those in need. It is also worth encouraging the
creation of student communities and mutual aid groups
that will foster an atmosphere of trust and support.

Volunteer initiatives can be an effective way not only
to strengthen social connections but also to increase psy-
chological resilience through active engagement and a
sense of personal significance. The war has caused signif-
icant changes in the learning format, forcing many stu-
dents to switch to distance or hybrid learning. To improve
resilience, it is necessary to ensure a stable and accessible
learning process. This includes improving online education
methods, providing students with flexible conditions for
taking exams and completing assignments, and expanding
access to learning materials. It is important to consider that
not all students have equal opportunities for distance learn-
ing, so universities should help provide students with the
necessary technical resources.

Students who maintain or even increase their mo-
tivation in challenging conditions demonstrate greater
resilience to stress. To this end, universities should devel-
op programmes that stimulate academic engagement, in-
cluding flexible curricula, opportunities for personalised
learning, and academic mentorship support. Furthermore,
it is important to publicise success stories of students who
have overcome difficulties, which can serve as inspiration
for others. Financial stability also affects students’ ability
to adapt to challenging conditions. In many cases, the war
has deprived students of the opportunity to work, forced
them to change their place of residence, or face financial
hardship. To support students, it is necessary to expand
scholarship programmes, provide financial assistance to
those in difficult circumstances, and create opportunities
for student employment through university initiatives. Ac-
cess to housing and social services for students who have
been forced to leave their homes due to the war is also an
important aspect. Engaging students in active community
service can contribute to their psychological well-being and
enhance resilience. Volunteering, participating in charita-
ble projects, and community initiatives help students find

meaning in their activities, develop a sense of responsibil-
ity and social unity. Such initiatives not only support so-
ciety but also contribute to the personal development of
students, helping them to better adapt to the challenges of
modern life.

It is also necessary to pay attention to the physical
health of students, as it directly affects their psycho-emo-
tional state. Regular physical activity, a healthy lifestyle, and
access to sports programmes can significantly improve stu-
dents’ ability to cope with stressful situations. Universities
can promote the organisation of sports events, create free
fitness programmes, and promote a healthy lifestyle among
young people. In wartime, students often face a great deal of
uncertainty, which can cause additional stress. Universities
should ensure regular communication with students about
the educational process, support opportunities, and availa-
ble resources. Transparent communication, rapid response
to problems, and open dialogue between administration
and students will help increase trust and reduce anxiety.
The experiences of countries such as Poland and Georgia
show that effective social support programmes, flexible ed-
ucational approaches, and active student involvement in
community life contribute to enhancing resilience. Ukrain-
ian universities can adopt best practices by implementing
new mechanisms to support students and ensure their inte-
gration into the international academic environment.

Therefore, improving the resilience of the student com-
munity during wartime requires a comprehensive approach
that includes strengthening psychological support, enhanc-
ing social connections, adapting the educational process,
ensuring financial stability, promoting a healthy lifestyle,
and expanding information support. The implementation
of these measures will not only increase students” adapta-
tion to wartime conditions but also contribute to the for-
mation of a more resilient, cohesive, and self-sufficient
youth environment.

DISCUSSION

The research findings on the resilience of the student com-
munity during wartime demonstrate the multifaceted na-
ture of this phenomenon and its critical importance for
ensuring the mental health and academic stability of young
people. It has been established that the main factors of re-
silience are social support, adaptability to change, and the
availability of psychological resources. These findings have
significant practical implications, as they indicate the need
to implement systemic approaches to support students in
crisis situations.

The research data are consistent with the findings of
S. Johansson et al. (2023), who emphasised the connec-
tion between collective resilience and students’ ability to
overcome the challenges of war. The authors stressed that
effective interaction within academic communities con-
tributes to reducing anxiety levels and improving the over-
all psychological state of young people. This confirms the
importance of supportive social connections, which serve
as a key resource for overcoming crisis situations. In turn,
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A. Kaim et al. (2024) explored the impact of adaptation
strategies on student resilience levels. Their findings indi-
cate that students who actively use flexible coping strate-
gies adapt more easily to stressful conditions and maintain
motivation to study. This aligns with the results obtained,
which emphasise the importance of adaptability as a key
factor in resilience. In wartime, this flexibility manifests
not only in the academic sphere but also in the social and
emotional spheres of students’ lives. L. Kiltz et al. (2024)
examined the role of psychological resources in supporting
student resilience during crises. The researchers found that
the development of emotional intelligence, self-regulation
skills, and stress resistance positively affects the ability of
young people to overcome difficulties. This confirms the
need to expand psychological support in higher education
institutions, particularly through specialised training pro-
grammes, counselling centres, and educational initiatives.
Opverall, the research results indicate that the resilience of
the student community is a complex phenomenon deter-
mined by the interaction of social, adaptive, and psycho-
logical factors. Further research could focus on studying
the long-term effects of war on student communities, as
well as on developing effective interventions to strengthen
their resilience.

The analysis of the obtained results aligns with previous
research. S. Kimhi et al. (2023) pointed out the significance
of protective and vulnerable factors in the context of war,
which directly correlates with the conclusions about the
resilience of the student community. The conclusion that
strong social connections increase stress resistance is sup-
ported by the research results, which demonstrate that sup-
port from classmates and teachers contributes to students’
adaptation to wartime realities. Y. Kurnyshova (2023) con-
sidered resilience as a form of normative agency, which
allows students to overcome challenges and maintain in-
ternal motivation. This corresponds to the conclusions
about the importance of student autonomy and initiative
in the process of adapting to wartime conditions, which
allows them not only to cope with difficulties but also to
continue their academic and personal development. V. Lu-
nov & I. Rozhkova (2024) emphasised the importance of
strategies and interventions for building resilience, which
is also supported by the conclusion about the effectiveness
of adaptive educational programmes. The study found that
the implementation of psychological training and educa-
tional initiatives aimed at developing resilience positively
affects the emotional state of students. On the other hand,
T. Matusevych et al. (2024) argued that distance learning
can increase stress, while the research results demonstrate
that flexible online platforms, with proper support, con-
tribute to reducing anxiety. This discrepancy can be ex-
plained by contextual differences in the samples, indicating
the need for further research on the effectiveness of differ-
ent learning formats in wartime. Thus, the obtained results
align with previous research, confirming the importance of
social support, student autonomy, and adaptive educational
strategies for enhancing resilience during wartime.

The resilience of the student community in wartime

Research by international scholars also confirms the
relevance of this topic. Y. Mulati & E. Purwandari (2022)
emphasised the importance of resilience in reducing aca-
demic stress, which is directly related to the study of stu-
dent community resilience in wartime, as military events
significantly increase stress levels among students. The
ability to adapt to new learning conditions and overcome
difficulties is a key factor in their psychological resilience.
R.A. Price (2023) proposed the concept of “designer resil-
ience”, which involves the active adaptation of students to
challenging conditions. In the context of war, this idea is re-
flected in students’ search for new approaches to learning,
interaction, and mutual support, which is an important el-
ement of their resilience. V. Ogorenko et al. (2024) focused
on different types of resilience among students during war-
time, which was also reflected in the study by identifying
variations in individual coping strategies. This confirms the
need for a comprehensive approach to studying resilience,
considering the various factors that affect students’ adapta-
tion to stressful conditions.

R. Schwarzer (2024) explored resilience in the con-
text of stress and migration, highlighting the importance
of comprehensive interventions to support students in
critical conditions. This directly relates to the situation
of students who, due to war, are forced to change their
place of residence or study and adapt to new social and
cultural circumstances. M. Shwaikh (2023) emphasised
the need to create an inclusive environment and cultivate
a “language of care”, which aligns with the study’s con-
clusions about the importance of empathy in university
communities. During wartime, mutual support and so-
cial connections play a key role in maintaining students’
emotional balance. V. Sodolevska (2024) and S. Tanana &
L. Soha (2024) pointed out the necessity of psychologi-
cal interventions to support youth mental health, which
is consistent with the data on the effectiveness of such
measures. The study also emphasises that psychological
support and specialised programmes can significantly im-
prove students’ resilience during wartime. Thus, the re-
sults of international research confirm the importance of
resilience as a key factor in maintaining students’ psycho-
logical well-being in stressful conditions. This also aligns
with the conclusions about the need to provide students
with effective tools for adaptation, the development of
emotional resilience, and the formation of a supportive
educational environment in wartime.

An important aspect highlighted in the research by
L. Oviedo et al. (2022) concerned coping strategies among
students who had experienced conflicts. Their findings on
the key role of social capital coincide with current anal-
ysis regarding the importance of peer support. In war-
time, social connections play a decisive role in maintain-
ing students’ psychological resilience, helping them adapt
to new challenges and overcome emotional exhaustion.
M. Trinder et al. (2024) focused on the specifics of adap-
tation for students in language specialisations, which con-
firms the diversity of resilience manifestations in different
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academic communities. The study also found that academ-
ic specialisation affects how students cope with stressful sit-
uations: specifically, humanities students more often seek
social support, while those in technical disciplines may rely
on individual coping strategies. A. Tolstoukhov & V. Lu-
nov (2023) and Y. Utsumi (2022) examined the regional as-
pects of resilience formation, which can be integrated into
further research. Since student resilience largely depends
on the socio-cultural and economic context, further anal-
ysis of regional differences will allow for a deeper under-
standing of the mechanisms of adaptation of student com-
munities in various wartime conditions. Thus, the research
results confirm the importance of social capital, individual
and group coping strategies, and regional peculiarities in
the formation of student resilience during wartime.

CONCLUSIONS

In the course of studying the resilience of the student com-
munity during wartime, key aspects that affect students’
ability to adapt to changes, maintain their motivation, and
preserve mental stability were identified. One of the main
results of the study was the confirmation that war has a sig-
nificant impact on the psycho-emotional state of students,
their stress levels, and their ability to concentrate. The data
obtained showed that students experience high levels of
anxiety and stress, which negatively affects their academic
performance, learning ability, and motivation. This is con-
firmed by the high percentage of respondents who noted a
deterioration in their ability to concentrate on learning, as
well as a decrease in motivation to study due to the war. In
addition, the study revealed significant differences in the
level of support that students receive from the university
and social institutions.

Although many students noted the presence of support
from teachers and administration, social support, in par-
ticular, assistance from family and friends, as well as vol-
unteer initiatives, remain important factors that enhance
resilience. At the same time, the survey results indicate the
need to strengthen social and psychological support, par-
ticularly through the organisation of additional measures

focused on students’ mental health. Regarding the physical
aspect of resilience, the research results showed that most
students use physical activity as a way to cope with stress.
This includes sports, yoga, walks, and other forms of activi-
ty that help reduce anxiety and depression. Universities can
help enhance resilience by organising access to sports and
rehabilitation programmes, which can be an effective tool
for supporting students. One of the important findings of
the study is the identification of the need to improve the
distance learning system, as most students faced problems
related to access to technical resources or adaptation to new
forms of learning. This indicates the importance of further
developing infrastructure to ensure continuous and effec-
tive learning during crises.

The main recommendations arising from the study
are to strengthen social and psychological support for
students, particularly through the organisation of psycho-
therapy sessions, support groups, and the development of
programmes to improve psycho-emotional health. More
attention should also be paid to the physical health of stu-
dents, encouraging them to participate in physical activities
that help reduce stress. On the other hand, it is necessary
to continue improving distance learning technologies, pro-
vide students with all the necessary resources for effective
learning, and introduce flexible forms of assessment that
take into account the circumstances of war.

Given the results obtained, further research could focus
on studying the effects of war on students’ mental health, as
well as on developing and implementing programmes that
will facilitate their adaptation to wartime conditions. An
in-depth analysis of psychological support methods and
evaluation of their effectiveness in different conditions will
help create effective strategies to enhance student resilience
in the future.
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Pe3unbeTHicTb CTYAEHTCbKOIo KOJIEKTUBY B YMOBaXx BilHU

AHoTauis. MeTor 0yl10 BUOKPEMUTM CTpaTeril IIOJO/NAaHHA TPYAHOLIIB i IiABUINEHHA Pe3WIbEHTHOCTI CTYHEHTIB.
Meropornoris BxIodana Bukopuctanus strengths, weaknesses, opportunities, and threats analysis, onurysanHnsa cepen
CTYIEHTIB Ta MOPiBHANBHUI aHa/i3 CTpaTerill MiATPUMKM CTY[EHTIB B YMOBaX BiifHM, peanisoBaHux B Ykpaini, ITompmii
Ta Ipysii. ¥ mocmikeHHi BuMBYamacsA pe3MIbEHTHICTb CTYNEHTCHKOTO KONEKTMBY B yMOBaXx BiliHM, 30KpeMa BIIIMB
BiJfHM Ha IICMXOEMOLiHMII CTaH, aKafleMiYHy MOTMBAIIil0 Ta afJallTUBHICTh CTY/IEHTiB [0 HOBMX YMOB HaBYaHHA. Y
mporeci JocifKeHHA 6yI0 OTPUMAaHO yHiKa/IbHi IaHi IIPO piBeHb CTPeCy Ta TPUBOXKHOCTI cepef CTY/eHTiB, SHIDKEHHA
IXHPOI 3JATHOCTI 10 KOHLEHTpaLil Ta MOTMBALil 1O HaBYaHHS, a TAKOX BUABJIEHO, L0 3HAYHY POJb y IiATPUMIL
CTIMIKOCTi CTY[EHTIB Biflirpa€ colliajibHA Ta IICUXOJIOTiYHA MiJTPUMKa 3 601<y YHIBEPCUTETIB, POAVIHA Ta TPOMaChKIX
iminiaTus. Takoxx Bu3Ha4eHO, [0 ¢isMYHA aKTUBHICTD Ta Y4acTb Y BOJIOHTEPCHKUX iHiliaTMBaX MalOThb IIO3UTUBHMIL
BIUIMB Ha IICUXOJIOTiUHY CTilIKicTh CTymeHTiB. Y nopiBHAHHI 3 Ykpainow Ta Ilombero, Ipysis pospobuna crparerii
MiJTPUMKM CTY[I€HTIB Y KPM3OBMX CUTYallifX, 30KpeMa BIPOBaJVBIIM IIPOIPAMM IICUMXOJIOTIYHOI IiATPUMKM Ta
CTUIEH/Jjia/IbHi IPOrpaMI I CTYHEHTIB 3 IIOCTPaXk/la/uX perioHiB. IpysMHCHKi yHiBepCcUTETH aKTUBHO CIiBIPALIIOIOTh
3 MDKHAapOJHUMM OpraHisalisamm i 3abes3ledeHHs JONATKOBOI MiATPUMKY CTyIeHTaM Y KpU30BUX cuTyanisax. bymo
BIABJICHO HEOOXiIHICTh MOCH/ICHHA COLia/IbHOI Ta ICHMXOJIOIIYHOI HMifTPUMKY CTY/IEHTiB B yMOBaX BiJfHU, PO3BUTKY
IIporpaM IiATPUMKM IICUXOEMOLIIHOTO 340POB’A, a TAKOX 3a0e3ledeHHSA THYYKMX i JOCTYIHUX (OpM HaBYaHHA B
YMOBaX AMCTAHILiIHOrO HaBYyaHHA. OTpUMaHi pe3y/IbTaTi TaKOX IiiTBEPIKYIOTh, 10 MiATPUMKa 3 60Ky YHiBepCUTeTiB
Ta TPOMa/ICbKIX OpTaHi3allill € KII040BOIO I MiBAIIEHHA PE3UTbEHTHOCTI CTYIEHTIB y CKNMaHUX yMoBax. [IpakTudne
3HaYeHHA POOOTU IOJIATAE B MOXK/IMBOCTI BUKOPUCTAHHA Pe3y/IbTaTiB i1 pOo3pOOKU peKOMEH/Iallill 00 CTBOPEHHA
e(eKTUBHUX IpOrpaM IiATPMMKM CTYHEHTIB B yMoBax BiltHmM. Po3poOieHi crparerii MOXyTb OyTU 3aCTOCOBaHi B
YKPalHChKMX YHIBEPCUTETAX [/ IOCU/IEHHS aflalTalii CTY[JEHTIB O BOECHHMUX YMOB, 3HVDKEHHs PiBHsA CTpecy Ta
TPUBOXKHOCTI, @ TAKOXK /I MOKPAll[eHHA aKaJeMiuHOl yCIIIHOCT B yMOBaX HeCTabi/IbHOCTI
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: Abstract. The development of spatial thinking is a crucial aspect of cognitive
. growth in primary education learners, as it enables the ability to navigate
: both real and graphical spaces, analyse relationships between objects,

and assess their dimensions, distances, and locations. In contemporary
educational contexts, the issue of fostering cartographic literacy as a means
of enhancing spatial thinking has become particularly relevant, as it equips

pupils with the skills necessary to work effectively with geographical
: maps and other graphical materials. This study aimed to substantiate the

significance of spatial thinking for the intellectual development of young

learners and to identify effective methods for its advancement in the process

of cultivating cartographic literacy. The research involved an analysis
of regulatory documents, educational curricula, and methodological

guidelines governing the primary school education process. Additionally,

an assessment of spatial thinking proficiency levels among young learners

: was conducted, revealing a predominance of intermediate and sufficient
. levels of competence development. This confirmed the need to refine
: methodological approaches to its development. The article examined

contemporary pedagogical approaches that foster the development of spatial

. thinking, including graphic modelling, interactive exercises, problem-based
. learning, and the use of information and communication technologies. It
¢ has been established that implementing these methods enhances pupils’

cognitive engagement, cultivates analytical thinking skills, and improves

¢ their ability to work with cartographic materials. The study findings
¢ indicated that the spatial thinking proficiency of most young learners
i is at an intermediate or sufficient level, highlighting the need to refine
i methodological approaches to its advancement. The proposed methods can
¢ be integrated into educational practice in traditional, blended, and distance
© learning formats, facilitating the development of spatial analysis and critical
© thinking skills while enhancing the effectiveness of knowledge acquisition
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i modelling; educational process
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INTRODUCTION

In contemporary education, there is a crucial need to pri-
oritise the development of spatial thinking among prima-
ry education learners. This skill forms the foundation for
children’s understanding of the world around them and is
a vital component of overall cognitive function. However,
a significant portion of academic studies in this area re-
mains largely theoretical, lacking empirical research into
the impact of cartographic literacy on spatial thinking de-
velopment. The importance of fostering spatial thinking is
underscored by its role in enabling individuals to navigate
both physical and abstract environments. Consequent-
ly, the relevance of this research is further justified by the
prevalence of theoretical discourse that is not substantiat-
ed by empirical evidence demonstrating the effects of car-
tographic literacy on the development of spatial thinking in
primary school pupils.

In contemporary society, there is an increasing empha-
sis on developing well-rounded individuals who can adapt
effectively to rapid changes, make creative decisions, and
solve nonstandard problems (Resolution of the Cabinet
of Ministers of Ukraine No. 87, 2018). A key factor in this
development is spatial thinking, a vital human ability that
involves spatial analysis and orientation in real-world en-
vironments, contributing to successful social adaptation.
Spatial thinking is viewed as a mental process involving
the creation and manipulation of spatial representations
when solving practical and theoretical tasks. Its develop-
ment is essential for the comprehensive intellectual growth
of learners, as it fosters specialised skills important for fu-
ture professional pursuits. Thinking, as a phenomenon, is a
subject of research across various academic disciplines, in-
cluding Psychology, Philosophy, Heuristics, Aesthetics, Cy-
bernetics, and Neuropsychology. This has led to the iden-
tification of its essence, forms, types, and characteristics.
Thinking is understood as a complex psychological process
that enables purposeful, mediated, and generalised cogni-
tion of the essential characteristics of objects and phenom-
ena in reality, as well as the relationships between them.
It operates through integrated complexes of concepts and
representations, facilitating the acquisition of new knowl-
edge, easing adaptation to changes, predicting events, and
achieving set goals (Kustov & Aleekseeva, 2010).

The development of spatial thinking significantly in-
fluences the overall intellectual growth of schoolchildren.
It serves as a means for the practical perception of objects
and phenomena in reality, facilitates successful engage-
ment with various graphical models, and plays a crucial
role in the psychological preparation of learners for diverse
professional activities. The development of a pupil’s per-
sonality through cartography is primarily associated with
the formation of spatial thinking. According to H.I. Iva-
nova (2022), the process of spatial thinking involves the
constant recoding of images, i.e., the transition from spatial
images of real objects to their conventional graphical rep-
resentations, from three-dimensional to two-dimensional
images, and vice versa. The researcher characterised spatial
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thinking by these procedural features: the ability to gener-
ate visual hypotheses (both reproductive and original), cat-
egorical flexibility, and constructive activity. Furthermore,
she identified “three levels of spatial thinking development:
initial - the ability to change the position of a spatial object;
intermediate — the ability to change the structure of a spa-
tial object; and advanced - the ability to create a new spatial
object based on a model”.

The influence of cartographic literacy on the develop-
ment of spatial thinking has been explored by S.M.V. Cas-
tellar & B.G.F. Jordao (2021), who, based on their research
findings, convincingly justified its significance, particular-
ly given the increasing accessibility of digital cartographic
resources in both public and private institutions. In-depth
investigations into the impact of cartographic literacy on
spatial thinking have been conducted by T. Wang (2022).
This research emphasised the importance of teaching
cartographic literacy in primary and secondary schools,
highlighting its unique role in developing spatial thinking,
especially considering the accelerated use of digital tech-
nologies in online teaching and learning during the COV-
ID-19 pandemic.

In the research of O.I. Pometun & N.M. Hupan (2024),
it is emphasised that the need to understand geospatial data
hasbeen further heightened in Ukrainian society by the war.
Knowledge of geographical maps and the ability to navigate
space have become crucial for survival. This underscores the
need to develop spatial thinking, which facilitates the acqui-
sition of geospatial data skills. Consequently, the research-
ers proposed the introduction of the pedagogical term “geo-
spatial thinking” into the educational process, defined as “a
set of knowledge and skills in using spatial concepts, maps,
and graphs to analyse events, phenomena, and processes
of the past, as well as the ability of learners to use them
for the analysis and solution of contemporary problems”

Didactic recommendations on the methodology for
developing cartographic literacy at various stages of work-
ing with maps are described by E. Oliveira et al. (2021). The
value of this research lies in its description of an algorithm
for pupils to complete practical tasks in map creation,
which can even be visualised with detailed analysis of the
territories or events depicted. The process of familiarising
oneself with cartographic concepts is conducted in a gam-
ified format, which motivates greater engagement in cog-
nitive activities. I. Raynes (2020) proposed contemporary
approaches to developing visual thinking when working
with maps. A generation raised in a visually saturated cul-
ture requires something new and unconventional. The for-
mation of cartographic literacy could be achieved through
the method of animating the geographical environment
in combination with storytelling. This research aimed to
establish the significance of spatial thinking in the intel-
lectual development of primary education learners and to
diagnose and foster its development through cartographic
literacy. Following the research aim, the following objec-
tives were set:
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1. To examine the dynamics of spatial thinking devel-
opment in primary education learners during the forma-
tion of cartographic literacy.

2. To conduct a diagnosis of spatial thinking develop-
ment in primary education learners during the formation
of cartographic literacy.

MATERIALS AND METHODS

The research methods employed in this article included
both theoretical and practical approaches. The theoreti-
cal aspects involved the analysis of scientific literature
(Varii, 2009), psychological and pedagogical studies
(Kustov & Aleekseeva, 2010), methodological resources
(50+ virtual tours..., 2020), and the review of primary

school textbooks and learning materials in the nat-
ural sciences. This review aimed to identify suitable
methods and techniques for developing spatial think-
ing through cartographic literacy in primary education
learners. The practical aspects included observations of
the cognitive learning activities of primary school pupils
(Hilberg et al., 2021). The study of spatial thinking de-
velopment in primary education learners was conducted
according to the requirements of the Order of the Minis-
try of Education and Science of Ukraine No. 813 (2021).
To determine the established levels of spatial thinking de-
velopment in primary education learners, the proposed
characteristics were used, and interpreted concerning the
subject of the research (Table 1).

Table 1. Framework for assessing spatial thinking development in pupils during the formation of cartographic literacy

Levels Criteria and indicators

High (H)

The pupil completes learning tasks at a productive-creative level: independently identifies objects mentioned in the tasks
in the environment or on a graphical representation; characterises them, establishes cause-and-effect relationships and
classification features; applies acquired competency components to achieve results in tasks related to the development of
spatial thinking; finds additional information, evaluates it and transforms it into graphical form (on a contour map, site plan,
diagram, etc.); predicts possible outcomes, correlates the results of completed work with assumptions and evaluates them

Sufficient
(S)

The pupil completes learning tasks at a productive level: independently identifies objects mentioned in the tasks in the
environment or on a graphical representation; characterises them, establishes cause-and-effect relationships and groups
them; applies acquired competency components to achieve results in tasks related to the development of spatial thinking;
finds additional information and transforms it into graphical form (on a contour map, site plan, diagram, etc.); explains the
method of performing actions, verifies the possibility of completing tasks and evaluates them

Average
(A)

The pupil completes learning tasks at a reproductive level: requires clarification when identifying objects mentioned in the
tasks in the environment or on a graphical representation; names their essential features, groups them; reproduces learning
actions according to an algorithm/scheme to achieve results in tasks related to the development of spatial thinking; finds
additional information and transforms it into graphical form (on a contour map, site plan, diagram, etc.) following a model
or with teacher assistance; comments on learning actions using reference points

Initial (I)

The pupil completes learning tasks at the level of copying examples after repeated explanation: requires clarification when
identifying objects mentioned in the tasks in the environment or on a graphical representation; names their essential
features; reproduces learning actions according to an algorithm/scheme to achieve results; finds additional information and
partially transforms it into graphical form (on a contour map, site plan, diagram, etc.) following a model or with teacher

assistance; comments on individual learning actions using reference points

Source: developed by the authors

The diagnostic assessment of spatial thinking levels
was conducted based on the results of a thematic diagnos-
tic task, “Nature of Ukraine”, with 4*-grade pupils from the
Mukachevo territorial community. A total of 120 pupils
participated in the study during the first semester of the
2024/2025 academic year. The task design incorporated a
tiered approach:

o first level tasks required performing actions based on
a model: using a local plan, draw the symbol for a mixed
forest, a spring, etc.; using a physical map of Ukraine, mark
the city of Kyiv on an outline map, and so on;

@ second level tasks were reproductive and involved
completing tests (selective);

o third level tasks involved practical work related to
orientation on illustrated images, drawing basic local plans
using five symbolic signs, and marking geographical ob-
jects (land surface forms) on an outline map of Ukraine;

o fourth level tasks were creative and exploratory in
nature, presenting problems: using a local plan, prove that
the distance between settlements is shorter when travelling
along a path, and so on.

The task construction also considered the “Character-
istics of Learning Outcomes” for primary education pupils,
as outlined in the Order of the Ministry of Education and
Science of Ukraine No. 813 (2021), relevant to the subject
of the study. As the study used the results of planned diag-
nostic tasks from the curriculum, presented in an aggre-
gated form (while maintaining confidentiality), the atmos-
phere during their completion was traditional, without any
added psychological pressure.

RESULTS AND DISCUSSION

Modern education is adopting new educational practices
and concepts, becoming more flexible, open, and dynamic.
The volume and quantity of information that learners must
master is constantly increasing. Independent searching for
methods of selecting, transforming, and reproducing edu-
cational information becomes crucial, to incorporate tech-
nologies based on the principle of visualisation into the
learning process. These technologies provide the opportu-
nity to unify all theoretical concepts, allowing for rapid and
comprehensive material summarisation and the application
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of theoretical information in practical activities. Spatial
thinking is characterised by a continuous process of recod-
ing images. This involves transitioning from spatial rep-
resentations of real-world objects to their symbolic graph-
ical representations, as well as from three-dimensional to
two-dimensional images and vice versa. This mental flexibil-
ity is a fundamental requirement for effective work across a
broad spectrum of fields, from cartography to engineering.

The dynamic and fluid nature of imagery in younger
school children necessitates a reevaluation of traditional
approaches to developing cartographic literacy. The use of
pre-made maps without analysis and interactive engage-
ment transforms them into static images, which have low
effectiveness in developing spatial competencies. Images
that are not subjected to active analysis and transformation
remain merely aesthetic objects, lacking educational value.
Consequently, the pedagogical process loses the opportuni-
ty to employ active methods of working with cartographic
materials, which would ensure the development of analyti-
cal and creative abilities. For example, the implementation
of tasks involving the construction of three-dimensional
models, the analytical processing of cartographic materials,
or their interpretation.

The development of spatial thinking occurs non-line-
arly and is determined by age, individual, and sociocultural
factors. The most sensitive period for its formation is early
childhood when children exhibit an increased ability to dy-
namically manipulate spatial images. At this age, cognitive
structures are not yet stabilised, creating opportunities for
the active development of spatial imagination and ana-
Iytical thinking under appropriate pedagogical guidance.
Spatial thinking also functions as a subconscious cogni-
tive process, integrating information from various senso-
ry modalities. Breakthroughs in science and technology
often originate in the subconscious, where information is
integrated and transformed. Only at the stage of conscious
analysis are they subjected to logical verification, which is
crucial for their validity. This process directly contributes to
the development of spatial thinking, a versatile tool for ac-
quiring knowledge and mastering various activities. There-
fore, the formation of spatial thinking in early childhood is
not only a pedagogical task but also a critical condition for
cognitive development.

Spatial thinking reaches its highest level of develop-
ment on a graphical basis, due to its ability to visualise
abstract ideas. This is especially important in the modern
educational process, where the graphical representation of
knowledge is an effective tool for its acquisition. Simulta-
neously, each subject area defines specific requirements for
spatial thinking, forming a system of knowledge and skills
that are adapted to the needs of the particular discipline.
Spatial thinking enables individuals to represent the sur-
rounding world in spatial forms, which is an integral part
of their cognitive activity. All types of human activity are
associated with both direct contact with objects and the
manipulation of their mental images. The ability to manip-
ulate spatial images allows for the integration of knowledge

Development of spatial thinking...

about objects into coherent models of reality. In the con-
text of school education, the problem of developing visual
thinking is extremely relevant. Often, the reasons for learn-
er underachievement remain obscured due to insufficient
consideration of their individual cognitive styles. In par-
ticular, a lack of development in spatial thinking can be-
come a barrier to mastering educational material, especial-
ly in subjects that require analytical and visual processing
of information, such as mathematics and natural sciences.

The most advanced forms of spatial thinking are
formed based on graphical representation, which serves
as a foundation for constructing complex visual struc-
tures. Visual images are dominant in this process, as they
most naturally reflect the spatial properties of objects and
their interrelationships. In the process of solving cognitive
tasks related to spatial thinking, there is a constant tran-
sition from one visual image to another, which allows for
the sequential analysis, interpretation, and reconstruction
of spatial interactions. Fig. 1 provides examples of tasks
on the topic “What is the surface of Ukraine?” (4" grade)
(Hilberg et al., 2021):

1. Examine the diagram. Which types of terrain are
classified as mountains, and which as plains? What do the
numbers mean? Formulate a definition of a hollow.

2. On which plains (flat or hilly) is the horizon line vis-
ible further?

3. Mark the main landforms of Ukraine on an outline
map.

8000 m
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100 M 200 M bignuma R :
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Figure 1. Types of terrain: plains and mountains
Note: Ukrainian textbook, the figure is presented in the
original language
Source: T. Hilberg et al. (2021)

Modelling is an effective means of developing spatial
thinking during the formation of cartographic literacy.
When studying this topic, pupils will find it engaging to
model landforms using materials such as modelling clay.
The level of technological development has led to the sat-
uration of the educational environment with digital devic-
es. However, reduced funding for educational institutions
due to the war limits the use of interactive whiteboards and
smart tables for modelling, which would encourage pupils
to create simple models or visualise geographical objects.
Nevertheless, there are gadgets and interactive whiteboards
that allow for the integration of digital technologies with
interactive methods. Interactive methods, such as group
work, the development of three-dimensional models, and
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the analysis of cartographic data, play a crucial role in this
process. The use of productive and problem-solving meth-
ods fosters the development of not only spatial thinking but
also key competencies in learners. Furthermore, conduct-
ing demonstration activities using digital maps increases
learner motivation and engagement in the learning process.

A distinctive feature of this process is the use of various
types of graphical representations that complement each
other, forming a systematic basis for thinking. Visual imag-
es not only reflect individual characteristics of objects but
also interact with each other, creating coherent systems of
representations. This systematicity allows for the transition
from isolated object perception to an understanding of their
complex interrelationships, which is key to developing flex-
ible and analytical spatial thinking. This can include prob-
lem-based tasks such as: “Help third-graders select maps
from the school atlas to answer the following questions:

® Where does spruce grow in Ukraine?

® Which countries border Ukraine?

© What is the highest mountain peak in Ukraine?

® Where is the Askania-Nova reserve located?

® Where is the region in which you live located?”
(Hilberg et al., 2021).

Spatial thinking is based on the analysis of spatial
properties and relationships of realistic objects or graph-
ical representations. The foundation of spatial thinking
is the manipulation of spatial images, which is formed in
the process of perceiving or imagining spatial characteris-
tics and relationships of objects. The term “imagination” is
often considered synonymous with the concept of “spatial
thinking’, as both these mental processes involve the active
use of images and representations. Analysing the similarity
between these concepts, it can be stated that there is a close
connection between imagination and spatial thinking. Both
processes are oriented towards the manipulation of images
that reflect technical or spatial properties of objects, and
they also jointly function in solving problems that require
visualisation and transformation of spatial information.

The similarity between imagination and spatial think-
ing manifests in the shared mechanisms through which
these processes form, process, and integrate spatial images.
This has led to the frequent interchangeable use of the terms
“imagination” and “spatial thinking” in literature, although
there are certain differences related to their functional
specificity. Spatial thinking primarily focuses on solving
tasks that involve realistic manipulation of spatial prop-
erties, whereas imagination encompasses a broader range
of cognitive operations related to the creative construction
of images. Thinking is considered a method of cognition.
From a psychological perspective, cognition appears as the
process of creating representations (images) of the environ-
ment, its representations, and models. However, perception
can also be cognition. Therefore, it should be emphasised
that thinking is defined as “special cognition, “mediated
and generalised™ (Varii, 2009). An example according to
the subject of study: by examining the trunk of a tree, one
can observe the placement of moss on it (representation 1).

In the case of mediated thinking, which goes beyond direct
perception of the environment, a conclusion can be drawn
about the location of the points of the horizon (representa-
tion 2). This process is schematically depicted in Fig. 2, us-
ing another example.

The flag-shaped crown
of the tree is tilted to
the southwest

The prevailing winds
in the specific area are

— from the northeast

(representation 1)

(representation 2)

Figure 2. Representations
in thinking using cartographic concepts
Source: developed by the authors based on M.Y. Varii (2009)

When examining site plans and other geographical rep-
resentations as models of the Earth’s surface, it is essential
to highlight the importance of understanding the processes
of their perception, as this regulates the cognitive process
and influences decision-making when navigating space us-
ing a map. Spatial perception involves the conscious reflec-
tion of shape, size, distance between objects, and their rela-
tive positions. Perception is inseparable from the thinki ng
and activities of learners and is one of the most important
aspects of the holistic process of cognition. At the initial
stage of developing spatial thinking through cartographic
literacy, it is necessary to discuss spatial vocabulary with
learners. The core concepts include words that can:

@ describe shape in three-dimensional space: circle,
ellipse, sphere, disc;

o define the size of objects: large, small, medium-sized;

® establish spatial characteristics: straight, wavy,
concave;

® determine the location of objects: north, south,
east, west.

It is essential to consistently encourage primary school
learners to use spatial vocabulary during task completion,
exercises, and other activities. When conducting tasks to
develop spatial thinking, it is important to establish a direct
connection between objects and the space around them.
The methodological apparatus of the textbook includes il-
lustrative cartographic material for modelling such tasks.
These may include:

o for the topic “What is a site plan?” (4" grade): Which
settlement is marked on the site plan? In which direction
from the settlement is the orchard located? In which di-
rection from the orchard should you move to reach the
spring? If the Bila River flows from northwest to southeast,
on which bank is the village of Lypky situated? etc.;

o for the topic “What are globes and maps for?”
(4™ grade): Determine in which hemisphere, relative to the
equator, Ukraine is located? Measure the length of the me-
ridians and parallels on the globe with a measuring tape.
Are the meridians and parallels of equal length? etc.

By understanding how maps are constructed, pu-
pils can orient themselves, visualise locations, relative
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positions, and sizes of objects and territories, and assess
distances in their studies. However, using maps as a visual
aid is not limited to the formation of spatial representa-
tions. Methods and techniques for developing cartographic
literacy can vary and contribute to activating learning and
cognitive activities: productive (applying learned material
in practice), heuristic or partially searchbased (pupils dis-
cover individual elements of new tasks by solving cognitive
problems), problem-based (pupils recognise a problem and
find ways to solve it), and interactive (active interaction of
all pupils, during which each pupil reflects on their activity
and experiences their success). It is important to acknowl-
edge the current realities of education, where the majori-
ty of institutions have transitioned to blended or distance
learning. Nevertheless, internet resources (Pinterest, spatial
intelligence) provide numerous ideas and suggestions for
exercises to develop spatial thinking. Numerous propos-
als can be found for conducting virtual tours, with online
access to these tours becoming more prevalent during the
pandemic (50+ virtual tours..., 2020).

Through such activities, alongside spatial thinking,
visual thinking is also developed. Learners can visualise
images and details of objects or phenomena. For example,
indicating the distance between objects, describing the na-
ture of the steppe or tundra, modelling a food chain in a
mixed forest, etc. New educational software and pedagog-
ical tools designed to develop logical, critical, and spatial
thinking in primary school learners are constantly appear-
ing in the educational services market. Mini-games are par-
ticularly popular. Their application in the educational pro-
cess requires primary school teachers to be knowledgeable
in the theoretical and practical aspects of computer didac-
tics (Horvat et al., 2023). The diagnosis of spatial thinking
development during the formation of cartographic literacy
was conducted based on the analysis of a diagnostic task on
the topic “Nature of Ukraine”, where a tiered approach was
considered in the task design. The results of the analysis are
presented in Fig. 3.

28.33 26.67
23.33 21.67
m%

High Sufficient Average Initial

Figure 3. Quantitative indicators of diagnostic task results
Source: developed by the authors based on the results of
the study

The experimental results demonstrated that the major-
ity of primary school learners exhibit average (26.67%) and
sufficient (28.33%) levels of spatial thinking development.
This indicates that most pupils possess basic and intermedi-
ate skills in spatial orientation, with the ability to complete
reproductive and partially productive tasks. Concurrently,
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23.33% of pupils demonstrated a high level of development,
characterised by the ability to analyse, apply a creative ap-
proach, and solve complex tasks. The smallest percentage
of pupils (21.67%) are at the initial level, indicating a need
for individual pedagogical support and repeated explana-
tions. O. Novikova (2010) conducted thorough research
on the development of spatial thinking in primary school
learners, using a range of general methodologies (“Pattern
Construction”, “Meadow”, Verkhuver tests, Silver tests, etc.).
The research results showed that spatial thinking in pupils
is not developed at a sufficient level: 23.59% - low; 56.1% —
average; 20.31% - high. However, the list of diagnostic
methods used does not include a cartographic component.

The National Doctrine for the Development of Educa-
tion in Ukraine defines the need to modernise educational
approaches that promote the development of key compe-
tencies, particularly spatial thinking. This thinking plays an
important role in the formation of analytical and creative
abilities, which are necessary for the harmonious develop-
ment of the individual. Ukrainian researchers (Zharkova
& Mechnyk, 2009; Novikova, 2017) emphasise the impor-
tance of using interactive technologies in the educational
process, such as modelling, analysis of cartographic mate-
rials, and the construction of graphical models. These ap-
proaches help to develop learners’ ability to independently
solve practical and theoretical problems.

The obtained experimental results provide evidence of
the relevance of this issue. Pupils with sufficient and aver-
age levels of development demonstrated the ability to work
with graphical materials but required additional tasks to
facilitate the transition to a higher level of development. At
the same time, the proportion of pupils with a high level
demonstrates that with appropriate pedagogical support,
the development of spatial thinking is achievable even at
the primary school level. All methodologies have their own
characteristics, and their effective implementation depends
on the level of teacher training. To address existing chal-
lenges and enhance learning effectiveness, it is necessary to:

1. Employ tasks involving graphical modelling and
analysis of geographical maps.

2. Integrate information and communication technol-
ogies into the educational process.

3. Provide a differentiated approach to pupils with var-
ying levels of spatial thinking development.

4. Maintain pupils’ interest through interactive exercis-
es and visualisation of learning materials.

Therefore, the research findings confirm the impor-
tance of improving pedagogical methodologies aimed at
developing spatial thinking. The integration of innova-
tive approaches will create conditions for the harmonious
cognitive and personal development of learners, fostering
skills necessary for the modern world. The problem of re-
searching the development of spatial thinking and finding
ways to improve it has been addressed by both past and
present educators and psychologists. In particular, J. Pia-
get (2008) emphasises the role of images in mental activ-
ity. In his view, thinking originates in perceptual activity.
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An important thesis for this research is that a map, like any
other geographical representation, acts as an intermediary
environment for humans, contributing to the development
of the psyche. Mastering an image occurs in object-practi-
cal activity through the sphere of the ideal. Thus, the for-
mation of cartographic literacy influences the development
of an individuals spatial thinking.

In an analytical review of scholarly sources on the in-
vestigated problem, particular attention was focused on
publications from recent years by both foreign and Ukrain-
ian researchers. The fundamental principle was the rel-
evance of the topic under consideration and the value of
the research materials. T. Wang (2022) described the future
of cartography and geoinformation systems, as well as the
unique role of maps in the study of various disciplines for
the development of spatial thinking. Among the challeng-
es facing society, the author focuses on the fact that the
level of spatial thinking and the ability to reason require
more specific training in the context of their application.
Therefore, particular attention should be paid to maps and
the study of cartography. Understanding the components
of cartography (scale, conventional symbols, orientation
tools, etc.) is important in making decisions about spatial
information. In this aspect, J. Kerski (2001) emphasises the
importance of cartographic literacy for the development of
spatial thinking and the deepening of geographical knowl-
edge. The research results of G. Chu et al. (2018) highlight-
ed that cartographic literacy is a valuable tool for develop-
ing pupils’ spatial thinking and influencing their essential
understanding of thematic maps.

The significance of spatial thinking, which is an inte-
gral component of cartographic literacy and a fundamen-
tal aspect of geographical education, was highlighted by
D. Clarke (2003). In his opinion, geospatial technologies
play a significant role in its development. Spatial informa-
tion is considered particularly important for development,
and he provides the example that up to 80% of decisions, par-
ticularly regarding construction, are based on space-related
data, confirming the significance of an individual’s spatial
thinking. The psychological patterns of spatial thinking de-
velopment were studied by O.A. Novikova (2017). The re-
searcher emphasised that spatial thinking is a type of visual
thinking and described five substructures of visual think-
ing: topological, projective, ordered, metric, and dominant
compositional. Important in her research, considering the
problem of the current study, is the assertion that “in its
most developed forms, spatial thinking is formed predomi-
nantly on a graphical basis, and its features are studied in the
context of general characteristics of visual thinking. Spatial
thinking is formed in a system of knowledge that is to be
acquired; each subject area, through its content, defines
the requirements for the development of spatial thinking”

The elements of spatial thinking include: transitioning
from surface to space and back and shifting from a fixed
frame of reference to an arbitrary one. Graphical teach-
ing aids for developing spatial thinking in primary school
include site plans and geographical maps, through which

pupils directly perceive a visual representation of space.
I. Zharkova & L. Mechnyk (2009) describe ways to improve
the process of forming cartographic knowledge in primary
school learners and their ability to work with geographi-
cal maps in their research. It is worth noting that practical
educators, applying scientific research, offer their own de-
velopments regarding the development of spatial thinking
in the study of the geographical component of education.
For example, I. Obraztsova (n.d.) (a teacher at Chernivtsi
Gymnasium No. 5) proposed methods of visualising infor-
mation in the process of studying topics in geography les-
sons: structural-logical schemes, Ishikawa diagrams (“Fish-
bone”), “Country Business Card” frame schemes, “Pyramid
of Thoughts”, and others. T. Nazarenko (2015) conducted a
deep research analysis of the methodology for using car-
tographic literacy in the learning process, based on which
it was proposed to use information and telecommunication
technologies that would stimulate the development of car-
tography teaching methods in schools.

In the research of O. Pometun & N. Hupan (2024),
it could be found a justification for the transformation of
spatial thinking into geospatial thinking, which appears as
a unity of three elements: spatial concepts (spatial cogni-
tion), representation tools (spatial thinking), and spatial
reasoning (conclusions and hypotheses). E. Tretyako-
va (2018) closely links the categories “spatial thinking” and
“spatial competence’, emphasising that “the development of
learners’ spatial competence must go through two stages —
the performance of exercises by pupils to acquire certain
skills, and the performance of tasks aimed at forming a cer-
tain ability”. Some aspects of the influence of cartographic
material on the development of visual thinking in primary
school learners are reflected in the study of I. Lapshina &
S. Lupinovich (2022). The author presents the following al-
gorithm for forming cartographic skills as a means of de-
veloping spatial thinking: object plan, object plan scale; site
plan: conventional symbols of the site plan, site plan scale,
cardinal directions on the site plan; map; map symbols,
map scale. Despite a significant amount of research on this
problem, not all aspects of primary school teachers’ profes-
sional activities in developing spatial thinking during the
formation of cartographic literacy have received complete
and comprehensive coverage in the scientific literature and
pedagogical practice.

CONCLUSIONS

The research results confirmed that the level of spatial
thinking development in the majority of primary education
learners is average or sufficient, indicating a need to im-
prove methodological approaches to its development. Spa-
tial thinking is an integral part of cognitive development, as
it provides the ability to analyse relationships between ob-
jects, navigate space, and apply acquired knowledge in prac-
tical situations. The formation of spatial thinking is closely
linked to cartographic literacy, which facilitates learning
to work with geographical maps, analyse spatial data, and
create graphical models. The conducted research showed
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that the use of interactive exercises, graphical modelling,
problembased learning, and digital technologies promotes
the development of pupils’ analytical thinking and im-
proves their skills in working with cartographic materials.

The results of the study also confirmed that the level of
spatial thinking of students largely depends on the educa-
tional context in which they study. Both teaching methods

Development of spatial thinking...

revealed that some pupils demonstrate a low level of spatial
thinking, which requires an individual approach and adap-
tation to learning tasks. Further research could be aimed at
developing personalised learning programs that take into
account the individual characteristics of learners, as well as
improving methods for assessing the level of spatial think-
ing development.

and the use of various educational technologies can influ-
ence the development of spatial representations. Digital
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Po3BUTOK NPOCTOPOBOro MUC/IEHHS B npoLeci popMyBaHHSA
y 3p06yBaviB NOYaTKOBOI OCBiTU KapTorpagdiyHoi rpaMOTHOCTi

AHoTaLif. PO3BUTOK IIPOCTOPOBOTO MUC/IEHHA € BaXK/IVBUM KOMIIOHEHTOM KOTHITYBHOTO PO3BUTKY 3400yBadiB 1049aTKOBOI
OCBITM, OCKi/IbKM BOHO 3a0e3lledye 3[aTHICTb OPIEHTYBAaTUCA Yy peabHOMYy Ta IpadidHOMY IpOCTOpi, aHalisyBaTu
B3A€EMO3B 3KV MDK 00’ €KTaMI1, OLIHIOBATY IXHI po3MipH, BificTaHi Ta pO3TaIllyBaHHA. Y Cy4acCHUX OCBITHIX peaifix oco6mBoi
aKTyaJIbHOCTi HabyBae po6iemMa GopMyBaHH:A KapTorpagidHOl IpaMOTHOCTI K 3aC00Y PO3BUTKY IIPOCTOPOBOTO MVIC/ICHHS,
IO JI03BOJIAE YYHAM e(eKTMBHO IIpalloBaTyl 3 reorpadiyHmuMy Kapramyl Ta iHmmmmu rpadivaumy MaTepianamu. MeToro
TOCTiKeHH: Oy/10 OOIPYHTYBaHH:A 3HAYYLIOCTI IIPOCTOPOBOIO MUC/ICHHS LA iHTe/IeKTYa/IbHOTO CTAaHOB/ICHHA 0COOUCTOCTI
MOJIOIIIVX IOKOJAPIB Ta BU3HAYeHHs e(eKTMBHUX METOMiB JIOro pO3BUTKY B Ipolieci ¢opMyBaHHS KapTorpadivHoi
IPaMOTHOCTL. Y XOfi HOCTKeHHs OY/I0 IpOBeIeHO aHa/Ii3 HOPMAaTMBHO-IIPaBOBUX JOKYMEHTIB, HaBYa/IbHUX IIPOrpaM i
METOAIMYHIX PeKOMEHJAILiI, 10 perlaMeHTYIOTh OCBIiTHII ITPOLIeC Y TOYATKOBIl IIKOI. TakoxX 371iliCHEeHO HiarHOCTUKY PiBHIB
chopMOBaHOCT] IPOCTOPOBOrO MUC/IEHHSA Y MOJIOFLINX IIIKOJLAPIB, 10 I03BO/IVJIO BCTAHOBUTH IIepeBaXKaHHA CEPEHBOTIO Ta
TOCTAaTHBOTO PiBHIB PO3BUTKY Lii€l kommeTteHuil. Ile mifTBepanIo HeoOXiHICTh YOCKOHAICHHA METONVYHYX IiIXOAiB o Ti
¢dbopmyBaHHA. Y CTaTTi pOSIJIAHYTO CyYacHi ITelarorivHi ifXony, AKi CIPUAIOTh PO3BUTKY IPOCTOPOBOIO MIUC/IEHHSL: rpadivHe
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INTRODUCTION

Abstract. The integration of Virtual Reality (VR) into career development
training offers a transformative approach to enhancing career adaptability,
a crucial construct for navigating the challenges of modern professional
environments. The aim of this study was to investigate the impact of Virtual
Reality (VR) career exploration training on career adaptability. Employing
a comparative design, data were collected from two groups — one receiving
VR training and the other using traditional methods. The results of the
study showed a significant positive impact of interactive VR simulations on
key aspects of career adaptability. In particular, the use of VR technologies
contributed to the improvement of participants' self-esteem, the development
of professional knowledge, and the efficiency of goal setting and career
planning. This study examined the effects of VR-based career exploration
on five dimensions of career adaptability: self-appraisal, occupational
information, goal selection, planning, and problem-solving. Results have
revealed statistically significant improvements across all dimensions
for the VR group, with the strongest effect observed in occupational
information and substantial gains in planning and problem-solving. The
findings underscored VR’s potential as an innovative tool for experiential
learning, offering immersive and interactive environments that facilitate
skill acquisition, self-awareness, and effective career decision-making.
Implications for educational institutions, career counseling practices, and
workforce development programs have been discussed, highlighting the
pivotal role of technology-enhanced training in preparing individuals for
an evolving job market. The findings of this investigation have significant
implications for career counseling practitioners, educational institutions,
and organisations invested in workforce development

Keywords: career development; experiential learning; professional training;
higher education; workforce preparation

In modern world, career paths are becoming less predict-  factor in success, as it allows specialists to quickly respond
able due to rapid changes in technology, the instability of  to challenges, change their professional trajectory and ef-
the labour market and the need for continuous profession-  fectively develop new competencies. In the context of dig-
al development. In the context of digital transformation ital transformation and automation of professions, career
and automation of professions, career adaptability is a key  adaptability is a key factor in success, as it allows specialists
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to quickly respond to challenges, change their professional
trajectory, and effectively develop new competencies.

Researcher A. Singh et al. (2023) studied immersive vir-
tual reality (VR) as a training tool opens up new opportuni-
ties for the development of career adaptability, as it creates
realistic scenarios of professional activity. A. Marougkas et
al. (2023) found that the user can experiment with new
professions, skills and behavioural models without risking
their real career path while education. The interactivity of
VR technologies contributes to a deeper immersion in the
learning process and better assimilation of information
(Cheng, 2022). Through simulations of critical situations,
VR training helps develop the ability to make decisions
quicklyand adapt to changes, as thelearners study best when
they receive information in a style that incorporates visual
(Yin, 2022). VR allows for safe immersion in a new pro-
fessional environment, reducing anxiety and uncertainty.

The collection of materials of the scientific and prac-
tical conference “Immersive technologies in education”
by Yu.G. Nosenko (2024) examined scientific and meth-
odological issues of the digitalisation of society and edu-
cation, in particular the use of VR for the development of
competencies that contribute to successful adaptation to a
rapidly changing world. The authors emphasise that im-
mersive technologies allow you to create realistic scenarios
that contribute to deeper assimilation of the material and
the development of practical skills. The paper “Teaching
award: rising to the challenge” by J. Espinoza (2025) dis-
cusses the integration of VR into business education to in-
crease empathy and understanding of inclusion in business
contexts. The authors note that the use of VR contributes
to the development of socially responsible and proactive
leaders, which is an important aspect of career adaptability.

Modern research such as D. Sudharson et al. (2024)
confirms the effectiveness of using VR technologies in
developing career adaptability and professional skills. Im-
mersive environments contribute to deeper learning of
material, the development of practical competencies and
increased confidence in making career decisions. The rap-
id advancement of digital technologies has ushered in un-
precedented opportunities for innovation in career devel-
opment and professional preparation. Virtual Reality (VR),
which emerged primarily as an entertainment platform,
has evolved into a transformative technological paradigm
with far-reaching implications across multiple sectors, in-
cluding education, professional training, and career devel-
opment (Radianti et al., 2020). This technological evolution
presents a compelling opportunity to address one of the
most significant challenges in contemporary career devel-
opment: the cultivation of career adaptability in an increas-
ingly dynamic professional landscape.

Authors L. Ghosh & R. Ravichandran (2024), conclud-
ed that the rapidly evolving job market requires education
to be flexible and adaptable, and new technologies provide
innovative ways to address this need. As VR technology has
advanced, concepts like immersion and presence have sig-
nificantly developed. Immersion relies on the technological

capabilities of the system delivering the experience. Virtual
Reality is transforming education by offering personalised,
immersive, and engaging learning opportunities. It boosts
student motivation and engagement, fosters collaboration,
and provides unique applications across a wide range of
subjects. The integration of Virtual Reality technology in
career exploration training represents a paradigm shift
in how individuals prepare for and adapt to professional
challenges. Unlike traditional career preparation meth-
ods, VR technology offers immersive, experiential learning
environments that can simulate real-world professional
scenarios with unprecedented fidelity. This technological
capability creates opportunities for individuals to explore
diverse career paths, develop professional skills, and build
confidence through hands-on experience in risk-free virtu-
al environments.

Active learning is highly beneficial for students. The
advantages associated with VR largely align with those of
active learning, though they may also stem from various
psychological factors. VR has been shown to have a re-
markably positive impact on mood, with participants in
VR experiments reporting increased positive emotions
and a general reduction in negative ones. In contrast, par-
ticipants using traditional reading materials experienced a
decline in positive feelings. Overall, the use of VR headsets
enhances the learning experience in a meaningful way (Ko-
rniienko & Barchi, 2020). The potential impact of VR-based
career exploration extends beyond mere skill acquisition.
Through immersive experiences, participants can develop
deeper insights into various professional roles, workplace
cultures, and career trajectories, potentially enhancing
their career decision-making capabilities and adaptive re-
sponses to professional challenges. The technology’s ability
to provide immediate feedback, facilitate repeated practice,
and offer personalised learning experiences aligns with
contemporary theories of experiential learning and career
development. However, while the theoretical foundations
supporting VR’ application in career development are ro-
bust, empirical research examining its effectiveness in en-
hancing career adaptability remains in its nascent stages.
Previous studies have primarily focused on VR’ technical
capabilities or its application in specific professional train-
ing contexts, leaving a significant gap in understanding of
how VR-based career exploration influences the broader
construct of career adaptability.

The research aimed to evaluate how immersive VR ex-
periences influence the key dimensions of career adaptabil-
ity self-appraisal, occupational information, goal selection,
planning, and problem-solving compared to traditional
training methods, thereby providing empirical insights into
theefficacyof VRinenhancingcareerdevelopmentoutcomes.

MATERIALS AND METHODS

The study was conducted from September 2024 to De-
cember 2024 with a sample of 60 master’s students from
Mukachevo State University, Ukraine, who were enrolled
in diverse specialties spanning various academic and
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professional fields. The study of the impact of VR uses in
career guidance, including the analysis of its effectiveness
through five dimensions of career adaptability (self-assess-
ment, professional information, goal selection, planning,
and problem solving), adhered to all provisions of the
Declaration of Helsinki (2013). All participants provided
informed consent to participate in the study after receiv-
ing full information about its objectives, procedures, pos-
sible risks, and benefits. The participants’ personal data
were protected in accordance with ethical standards, which
guaranteed their anonymity and non-disclosure of infor-
mation to third parties. The study was conducted taking
into account the physical and psychological comfort of the
participants, minimising potential risks associated with the
use of VR technologies. The study complied with the prin-
ciples of impartiality, reliability, and transparency in data
collection, analysis, and interpretation.

Thus, the study met the highest ethical standards ac-
cepted in the international scientific community. The par-
ticipants were evenly divided into two groups: the experi-
mental group (n=30), which underwent career exploration
training using Virtual Reality (VR), and the control group
(n=30), which engaged in traditional career training meth-
ods. The participants represented a heterogeneous mix of
specialties (psychologists, English philologists and musi-
cians), ensuring a broad perspective on the efficacy of VR-
based interventions across different academic disciplines.
The inclusion of students from varied fields also allowed
the study to examine the generalisability of VR’s impact on
career adaptability across diverse career contexts. For the
experimental group, the Oculus Go headset - a standalone
VR device was utilised to deliver immersive career train-
ing experiences. The training modules included virtual
simulations of professional environments, career-related
tasks, and problem-solving scenarios tailored to enhance
the five dimensions of career adaptability: self-appraisal,
occupational information, goal selection, planning, and
problem-solving. The control group, on the other hand,
participated in conventional methods such as lectures and
discussions covering similar content without the interac-
tive, immersive elements of VR.

A comparative design was employed to evaluate the
influence of VR-based training on the five dimensions of
career adaptability: self-appraisal, occupational informa-
tion, goal selection, planning, and problem-solving. Pre-
and post-intervention assessments were conducted for
both groups using the Career Decision Self-Efficacy Scale -
Short Form (CDSE-SF) (Taylor & Betz, 1983). The experi-
mental group engaged in immersive VR scenarios tailored
to simulate real-world professional challenges and career
decision-making tasks, while the control group participat-
ed in traditional lecture-based training sessions focusing
on similar content. Statistical analysis was performed to
compare the changes in career adaptability scores between
the groups. The design ensured robust comparisons of the
interventions, highlighting the distinct contributions of VR
technology to career training outcomes. By focusing on a
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diverse cohort of master’s students, the study provides valu-
able insights into the potential of VR to enhance career de-
velopment across a wide array of professional trajectories.

RESULTS

The obtained results of the study demonstrate the effective-
ness of using immersive virtual reality as a training tool for
developing career adaptability. In particular, it was found
that the integration of VR technologies into the education-
al process contributes to an increase in the level of career
flexibility, a decrease in the fear of professional changes,
and the development of key adaptation skills. Data anal-
ysis showed that participants in VR training demonstrat-
ed a significantly higher level of readiness to master new
competencies and make decisions in uncertain professional
situations compared to those who used traditional training
methods. A detailed analysis of the obtained data and their
justification is provided below.

The effectiveness of VR training in developing career
adaptability depends on several key characteristics. They
determine how well participants can learn new skills, adapt
to change, and make effective decisions in a professional
environment. Studies (Kaplan et al., 2021). Show that VR
training can be more effective than traditional training
methods. In particular, the use of VR allows you to mini-
mise risks in practical work, reduces the influence of the hu-
man factor on decision-making and provides opportunities
to control both theoretical knowledge and practical skills.
This contributes to a significant reduction in errors in the
formation of professional competencies and psychological
preparation of specialists for real working conditions. The
key characteristics of VR training that affect the effective-
ness of career development are: immersiveness as deep im-
mersion in the virtual environment allows users to feel the
realism of situations, which contributes to better assimila-
tion of the material (Cheng, 2022). Interactivity: the ability
to actively interact with the virtual environment increases
engagement and motivation for learning (Alvarez, 2021).
Safety: VR provides a safe environment for practicing skills
without risk to health or property (Qushem et al., 2021).
The ability to simulate complex situations (Svendsen et
al., 2024). VR allows you to recreate scenarios that are
difficult or impossible to implement in real life, which is
especially useful for preparing for non-standard or crisis
situations; simulation of complex situations and emotional
impact: stress testing in safe conditions as VR allows you
to simulate complex professional situations without risk to
your real career (Nassar et al., 2021). Emotional involve-
ment is characterised by the fact that virtual environments
evoke stronger emotions than traditional learning meth-
ods, which contributes to better memorisation (Andreolet-
ti et al., 2022). Development of soft skills: communication
and negotiations as VR can simulate conversations with cli-
ents, colleagues, managers, helping to improve communi-
cation skills (Havola et al., 2021; Palmas et al., 2021). Crit-
ical thinking and decision-making develop better. Thanks
to simulated problem situations, participants learn to
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analyse information and make informed decisions to pre-
vent distortion (Joo et al., 2024). Gamification and motiva-
tion (Sandrone & Carlson, 2021): elements such as rewards,
points, difficulty levels make learning more exciting. Com-
petitions and challenges provide the opportunity to com-
pare results and receive feedback, increasing motivation.

These characteristics contribute to more effective
training and preparation of specialists for real challenges in
professional activities. Using VR training helps to increase
confidence in making career decisions (Holly et al., 2024).
By simulating real-world work situations and practicing
the necessary skills in a safe environment, users can bet-
ter prepare for real-world challenges, which increases their
self-confidence and ability to make informed decisions
(King et al., 2022). Thus, VR training shows significant po-
tential in increasing the effectiveness of learning and ca-
reer development, outperforming traditional methods in
a number of indicators. VR allows to simulate real career
situations (e.g. interviews, negotiations, team manage-
ment) without risking real career. This reduces the fear of
making mistakes and provides the opportunity to practice
different strategies for behaving in difficult situations. Reg-
ular interaction with career challenges in VR helps to bet-
ter understand one’s own capabilities, strengths, and areas
for development (Villena-Taranilla et al., 2022). The more
a person undergoes VR training, the more confident they
feel in real-world career decisions. VR systems can provide
immediate feedback, helping users understand their mis-
takes and work on them. This approach strengthens the
sense of control over their career development.

VR solutions significantly increase confidence in
making career decisions through realistic training, a safe
environment for experimentation, adaptation to stress-
ful situations, and positive feedback. This allows users to
feel more in control of their career path, make informed
choices, and respond effectively to professional challenges.
The findings of this study highlight the comparative effec-
tiveness of Virtual Reality (VR) training versus tradition-
al methods in enhancing career adaptability across key
dimensions. A detailed analysis of pre- and post-training

assessments is presented below, showcasing the differences
in self-appraisal, occupational information, goal selection,
planning, and problem-solving scores for both groups.
These results provide valuable insights into the advantages
of immersive VR environments in fostering career-related
skills and decision-making abilities. Summary statistics for
each dimension are detailed in Table 1. The CDSE-SF was
developed by K. Taylor & N. Betz (1983) as a shorter ver-
sion of the original 50-item Career Decision Self-Efficacy
Scale. This 25-item version measures an individual’s belief
in their ability to successfully complete tasks necessary for
career decision-making. The scale is built on Albert Ban-
dura’s self-efficacy theory, which suggests that people’s be-
liefs about their capabilities influence their behaviour and
success. In the context of career decisions, this means that
how confident someone feels about making career-related
choices affects their actual ability to make and implement
these decisions. The CDSE-SF measures five key competen-
cies, with five items per competency:

o self-appraisal: this dimension examines how well in-
dividuals can assess their own abilities, interests, and val-
ues. for example, one item might ask about confidence in
determining what one values most in an occupation;

® occupational information: this area focuses on gath-
ering and understanding career-related information. Items
might assess confidence in finding salary ranges for occu-
pations or researching specific employers;

@ goal selection: this component measures the ability
to match personal characteristics with career requirements
and select appropriate career paths. A sample item might
ask about confidence in choosing a career that fits one’s pre-
ferred lifestyle;

e planning: this dimension evaluates the ability to im-
plement career choices and create action plans. Questions
might address confidence in preparing a good resume or
planning steps toward a chosen career;

® problem solving: this area assesses the ability to han-
dle challenges and make alternative plans when facing ob-
stacles. Items might ask about confidence in changing oc-
cupations if current choice proves unsatisfying.

Table 1. Pre- and post-training scores for career adaptability dimensions in VR and traditional groups
VR Group (n=30)

Traditional Group (n=30)

Pre Post Pre Post
M(SD) M(SD) M(SD) M(SD)
Self- Appraisal 3.2(0.6) 4.1(0.5) +0.9 3.3(0.6) 3.6(0.5) +0.3
Occupational Information 3.0(0.7) 4.3(0.4) +1.3 3.1(0.6) 3.7(0.5) +0.6
Goal Selection 3.4(0.5) 4.0(0.4) +0.6 3.3(0.5) 3.5(0.5) +0.2
Planning 3.1(0.6) 4.2(0.4) +1.1 3.2(0.6) 3.6(0.5) +0.4
Problem Solving 2.9(0.7) 4.0(0.5) +1.1 3.0(0.6) 3.4(0.6) +0.4

Note: M = Mean; SD = Standard Deviation; A = Change score (Post - Pre)

Source: developed by the authors

Based on the results obtained, it can be concluded that
the use of VR training is significantly more effective in de-
veloping career adaptability than traditional training meth-
ods. Self-appraisal scale — participants in the VR group

showed an improvement of 0.9 points, which significantly
exceeds the increase in the traditional group (+0.3). This
indicates that the VR methodology helps to better under-
stand one’s strengths and weaknesses in the professional
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sphere. Occupational Information scale - the greatest in-
crease is observed in the VR group (+1.3 points), while
the traditional approach gave only +0.6. This confirms the
effectiveness of immersive technologies in forming a deep-
er understanding of the professional environment. Goal
Selection scale - the VR group improved its indicators by
0.6, which is three times higher than the increase in the
traditional group (+0.2). This suggests that the interactive
experience contributes to a more conscious choice of ca-
reer path. Planning scale — participants in the VR group
improved their planning skills by 1.1 points, while the tra-
ditional group only increased by 0.4. This proves that VR
significantly increases the ability to strategically approach
career development. Problem Solving scale — the VR group
showed an increase of 1.1 points, while the traditional

Korniienko & Barchi

group only increased by 0.4. This indicates that the VR en-
vironment effectively simulates real-life work challenges,
helping to develop adaptability in difficult situations.

All measured indicators improved significantly in the
VR group compared to the traditional group. Particular-
ly significant changes were observed in career awareness,
strategic planning and problem solving. This confirms the
effectiveness of VR training as a modern tool for develop-
ing career adaptability. Table 2 presents the results of the
Wilcoxon Signed-Rank Test, detailing the statistical signif-
icance, Z-scores, and effect sises for the changes observed
in the five dimensions of career adaptability. These results
provide a deeper understanding of the comparative impact
of VR and traditional training methods, emphasising the
extent of improvements across each dimension.

Table 2. Wilcoxon signed-rank test results for career adaptability scales

Scale Z-score p-value Effect Size
Self-Appraisal -3.24 0.001 0.42
Occupational Information -4.12 <0.001 0.53
Goal Selection -2.45 0.014 0.32
Planning -3.78 <0.001 0.49
Problem Solving -3.56 <0.001 0.46

Note: Effect size is calculated as r = |Z|/\N where N is total sample size

Source: developed by the authors

Statistical analysis of the obtained data confirms the
significant effectiveness of VR training in developing career
adaptability. Z-score, p-value and Effect Size were used to
assess the differences between groups.

Z-score =-3.24, p=0.001 - statistically significant dif-
ference

Effect Size =0.42 > medium effect

VR training significantly improved the ability of par-
ticipants to assess their strengths and weaknesses in their
careers. In terms of occupational information, the results
showed a highly significant difference (Z=-4.12, p<0.001)
with a medium-high effect size (0.53). This indicates that
participants in the VR group demonstrated a notable im-
provement in their understanding of the professional envi-
ronment and career development opportunities compared
to those who underwent traditional training. Regarding
goal selection, the difference was statistically significant
(Z=-2.45, p=0.014), but with a smaller effect size (0.32),
suggesting a small to moderate impact. While VR train-
ing helped participants better define their career goals,
the effect was less pronounced compared to other aspects
of career adaptability. For planning, the analysis revealed
a highly significant difference (Z =-3.78, p <0.001) with
a medium-high effect size (0.49). This suggests that VR
training effectively supports the development of strategic
career planning skills, including preparation for potential
career changes. Finally, in the area of problem-solving, the
findings showed a highly significant difference (Z = -3.56,
p <0.001) with a medium effect size (0.46). This implies
that VR training contributes to improving participants’
ability to analyse and resolve career-related challenges.

Opverall, the results highlight the effectiveness of VR in
enhancing various aspects of career adaptability, particularly
in understanding occupational information and career plan-
ning. VR group participants significantly improved their
career problem-solving skills, indicating their better adapt-
ability to the challenges of the professional environment. All
indicators were statistically significant (p <0.05), confirm-
ing the effectiveness of VR training in developing career ad-
aptability. The most pronounced effect is observed in pro-
fessional awareness (Effect Size=0.53), indicating the ability
of VR to immerse participants in realistic career scenarios.
Significant improvements were also recorded in planning,
self-assessment, and problem-solving skills. Therefore, the
use of immersive virtual reality as a training tool is an ef-
fective tool for increasing career flexibility and adaptability.

The Wilcoxon Signed-Rank Test results reveal several
important findings:

1. Statistical significance: all dimensions show statisti-
cally significant differences between the VR and traditional
groups, with p-values ranging from <0.001 to 0.014.

2. Effect Sizes:

o Strongest effect observed in Occupational Informa-
tion (r=0.53).

® Moderate effects in Planning (r = 0.49) and Problem
Solving (r = 0.46).

o Smallest effect in Goal Selection (r=0.32).

3. Z-scores: the negative Z-scores indicate that the VR
group consistently showed higher improvements compared
to the traditional group across all dimensions.

The VR group might show greater improvement in
self-appraisal due to the immersive and interactive nature
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of virtual reality environments. Such environments offer
students opportunities for direct engagement and reflection
on their performance, fostering a deeper understanding of
their abilities, interests, and values. In particular, the im-
mediacy of feedback in VR simulations allows participants
to connect their actions with outcomes in real-time, which
may enhance their ability to evaluate their competencies
critically. For example, tasks designed within a VR envi-
ronment can simulate professional challenges, requiring
students to make decisions and observe their consequenc-
es, thus strengthening their self-awareness and confidence
in self-appraisal. The substantial difference observed in the
Occupational Information dimension is likely attributable
to VRs capacity to deliver experiential learning through
simulated occupational scenarios. Unlike traditional meth-
ods, which may rely on textual or verbal descriptions of ca-
reer roles, VR provides a multidimensional, sensory-rich
experience. Students can virtually “step into” a profession,
interact with tools, and observe workflows, thereby gain-
ing nuanced insights into occupational demands, environ-
ments, and expectations. This immersive method likely
contributes to a more comprehensive understanding of
career-related information, as evidenced by the significant
improvement in confidence in accessing and interpreting
occupational data in the VR group.

The moderate improvement in Goal Selection within
the VR group can be understood in the context of VR’s abil-
ity to align experiential learning with personal interests and
skills. By immersing students in scenarios tailored to var-
ious professional fields, VR allows them to test their pref-
erences and aptitudes in a simulated yet realistic setting.
This process can clarify career goals by helping individuals
connect theoretical knowledge with practical application.
Although the improvement in this dimension is less pro-
nounced compared to others, it highlights VR role in fa-
cilitating a more informed and personalised approach to
career decision-making. The larger improvement observed
in the Planning dimension underscores VR’s unique contri-
bution to career preparation. Immersive simulations offer
students a platform to practice and refine essential plan-
ning skills, such as creating action plans, preparing applica-
tion materials, and navigating professional workflows. For
instance, a VR simulation might guide students through
the process of preparing a resume or planning the steps
for career advancement, offering both practical instruc-
tion and contextual relevance. This experiential learning
approach ensures that students not only understand the
theoretical components of career planning but also apply
them in simulated professional contexts, which enhances
their readiness for real-world implementation.

The significant gains in Problem Solving observed in
the VR group reflect the dynamic and interactive nature
of VR learning environments. Unlike traditional methods
that often emphasise passive learning, VR simulations re-
quire active engagement in resolving complex, real-world
problems. These scenarios frequently involve encountering
unexpected challenges, weighing alternatives, and making

decisions under simulated pressure. This approach helps
students develop adaptive problem-solving skills by al-
lowing them to practice critical thinking and flexibility in
a controlled yet realistic setting. Consequently, students in
the VR group exhibited heightened confidence in their abil-
ity to manage career-related challenges and formulate alter-
native strategies when faced with obstacles. These modeled
results suggest that VR-based career counseling could be
particularly effective in enhancing career decision self-ef-
ficacy, with the strongest impacts in areas requiring expe-
riential learning and direct engagement with career-related
tasks. The traditional lecture format, while showing some
improvement, might not offer the same degree of hands-on
experience and immediate feedback that VR provides. The
results suggest that the VR intervention was particularly ef-
fective in enhancing students’ confidence in gathering and
understanding occupational information, which aligns with
the immersive nature of VR experiences. While Goal Selec-
tion showed the smallest effect size, it still demonstrated
statistically significant improvement favoring the VR group.

DISCUSSION

Career adaptability, conceptualised as an individual’s ca-
pacity to navigate career transitions and adjust to emerging
professional challenges, has become increasingly crucial
in modern rapidly evolving job market (Savickas & Porfe-
li, 2012). As noted by M.L. Savickas (2013), this psychoso-
cial construct encompasses four fundamental dimensions:
career concern (planning for future possibilities), control
(taking responsibility for one’s career development), curi-
osity (exploring various career options), and confidence
(believing in one’s ability to succeed). As labor markets
continue to transform under the influence of technological
advancement and global economic shifts, the development
of these adaptability components has become paramount
for sustainable career success.

By investigating how immersive VR experiences in-
fluence the four dimensions of career adaptability, this
research seeks to contribute to understanding of technol-
ogy-enhanced career development interventions and their
potential role in preparing individuals for the evolving
demands of the modern workforce. Understanding the
relationship between VR-based career exploration and
career adaptability could inform the design of more effec-
tive career development interventions and contribute to
the broader discourse on technology-enhanced learning
in professional development contexts. The rapidly chang-
ing landscape of work calls for adaptable education, with
emerging technologies paving the way for innovative solu-
tions. As VR technology has advanced, the concepts of
immersion and presence have also evolved. Immersion is
influenced by the technological features of the system de-
livering the experience. Virtual Reality is reshaping edu-
cation by enabling personalised, engaging, and immersive
learning experiences. It boosts student motivation and par-
ticipation, encourages collaboration, and unlocks unique
possibilities across diverse subject areas.
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The research by A. Marougkas et al. (2023) indicates
that IVR training can improve skill acquisition and boost
learner engagement. However, there is an increasing ac-
knowledgment of the need for further exploration into
more advanced training methods, including adaptive train-
ing approaches. The integration of Virtual Reality (VR)
technology within career exploration training demonstrates
significant potential for enhancing career adaptability - a
multidimensional construct encompassing an individual’s
capacity to modify career-related attitudes and behaviors in
response to emerging challenges and opportunities within
the professional landscape. This adaptability framework in-
corporates several critical dimensions, including concern,
control, curiosity, and confidence, which collectively con-
tribute to professional development outcomes.

The implementation of VR technology in career prepa-
ration presents multiple empirically supported advantages
that enhance pedagogical efficacy, accessibility, and inter-
active engagement. The primary benefit lies in technology’s
capacity for environmental simulation, facilitating risk-free
experiential learning. VR systems enable the recreation
of complex or potentially hazardous operational environ-
ments, such as aviation scenarios, heavy machinery oper-
ation, or medical procedures, without compromising par-
ticipant safety. This verisimilitude in experiential learning
provides students with contextually rich opportunities for
professional role exploration under conditions that closely
approximate real-world scenarios, thereby enhancing their
comprehension of future occupational demands.

Furthermore, VR technology demonstrates consid-
erable utility in skill acquisition and development. The
platform facilitates the acquisition of technical competen-
cies, including tool manipulation, software operation, and
equipment handling. Additionally, VR simulations prove
particularly effective in cultivating essential soft skills, in-
cluding interpersonal communication, stress management
strategies, and collaborative teamwork capabilities through
the simulation of diverse social interactions. The immer-
sive nature of VR technology significantly enhances cog-
nitive retention through deep experiential learning. This
interactive pedagogical approach demonstrates superior
engagement metrics compared to traditional instructional
methodologies. Technology’s scalability enables simultane-
ous multi-participant training programs, independent of
geographical constraints, thereby eliminating the necessity
for costly physical travel or on-site training infrastructure.
Moreover, VR platforms support pedagogical differenti-
ation through customisable learning parameters that ac-
commodate varying levels of participant knowledge and
competency, enabling self-paced learning progression. The
technology’s capacity for immediate feedback facilitation
enables rapid error correction and performance optimisa-
tion, contributing to enhanced learning outcomes.

While virtual environments offer an effective means
of exploring various experiences, VR enables users to en-
gage in immersive interactions with simulated 3D envi-
ronments (Holly et al., 2024). This facilitates the realistic

Enhancing career adaptability...

exploration of different career fields in a virtual setting
without the need for physical presence. The knowledge
and skills gained through the Master of Arts in Social
Entrepreneurship (MASE) program were instrumental in
fostering an entrepreneurial mindset, empowering partic-
ipants to apply these skills and make an impact, whether
as job creators/entrepreneurs or job seekers/intrapreneurs
as noted by A. Singh et al. (2023). Additionally, it contrib-
uted to changes in their career choices, job preferences,
and job mobility. Preparation for the modern job market
is being done with the help latest technologies. Employers
are increasingly using VR in their activities, so students
familiar with these technologies have a competitive ad-
vantage. From medicine to design, VR is becoming an
indispensable tool in many industries. The integration of
Virtual Reality (VR) applications in career development
and professional training has evolved significantly, of-
fering diverse platforms tailored to specific professional
domains and educational objectives. These applications
represent a paradigm shift in experiential learning and
professional skill development, providing immersive en-
vironments that simulate real-world scenarios with in-
creasing sophistication.

Educational platforms such as Engage VR exemplify
the potential of virtual environments for distance learning
and professional development. This platform facilitates syn-
chronous participation in simulations, lectures, and work-
shops, particularly beneficial for careers in education, man-
agement, and information technology. Similarly, Google
Expeditions extends the boundaries of career exploration
through interactive virtual tours, enabling participants to
investigate various professional domains, from archaeolo-
gy to medicine, thereby enhancing career decision-making
processes through direct experiential learning. The emer-
gence of job simulation technologies represents a signifi-
cant advancement in professional training methodology.
These sophisticated platforms replicate authentic work
processes and scenarios, serving multiple objectives: skill
development, operational efficiency enhancement, and
safety protocol training. For instance, Job Simulator pro-
vides introductory exposure to various professional roles
through gamified experiences, offering particular value for
career exploration among young professionals.

In the medical domain, platforms such as Surgical The-
atre demonstrate the advanced capabilities of VR in profes-
sional training. This specialised application enables surgical
practitioners to rehearse complex procedures in a risk-free
virtual environment, representing a significant innovation
in medical education and professional development. Com-
munication skill development has also been revolutionised
through VR applications like Virtual Speech, which pro-
vides immersive environments for practicing public speak-
ing and business negotiations. This platform has particular
relevance for professionals in management, sales, and legal
practices, where effective communication is paramount.
The field of psychology has embraced VR technology with
particular enthusiasm, implementing it across multiple
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domains: education, research, and therapeutic practice. VR
Psychological Lab exemplifies this integration, offering psy-
chology students opportunities to develop diagnostic, inter-
viewing, and counselling competencies through simulated
clinical encounters. This platform facilitates the study of Be-
havioral responses across various environmental contexts.

Similarly, Psious represents an advanced application
specifically designed for psychology students and prac-
titioners, focusing on anxiety disorders, phobias, and
post-traumatic stress disorder (PTSD) treatment meth-
odologies. This platform bridges the gap between theoret-
ical knowledge and practical application in psychological
intervention. Virtual Reality Exposure Therapy (VRET)
represents a significant advancement in psychological in-
tervention training. This methodology combines VR tech-
nology with traditional exposure therapy principles, creat-
ing controlled environments that simulate specific triggers,
stressors, or anxiety-inducing stimuli. The application can
incorporate multisensory elements — visual, auditory, ol-
factory, and haptic feedback - to create immersive ther-
apeutic experiences. For instance, in treating aviophobia,
VRET can simulate various aspects of air travel without re-
quiring physical presence in an aircraft, facilitating gradual
exposure and anxiety reduction.

In the domain of neuropsychology, applications such
as The Body VR: Journey Inside a Cell, while primarily fo-
cused on biological processes, contribute to psychology stu-
dents’ understanding of neurobiological mechanisms and
their relationship to psychological functioning. This inter-
disciplinary approach enhances comprehension of the bio-
logical foundations of psychological processes. This diverse
array of VR applications demonstrates the technology’s po-
tential to transform professional training and career devel-
opment across multiple disciplines. The continued evolu-
tion of these platforms suggests an increasingly significant
role for VR in professional education and skill development.

CONCLUSIONS

This study demonstrates the transformative potential of
Virtual Reality (VR) in enhancing career adaptability - a
multidimensional construct critical for navigating the
complexities of the modern job market. By comparing the
outcomes of VR-based and traditional career exploration
training, the research highlights the superior efficacy of

VR interventions in fostering key competencies, including
self-appraisal, occupational information, goal selection,
planning, and problem-solving. The immersive nature of
VR allows participants to engage in experiential learning
within simulated environments that closely mirror re-
al-world scenarios, thereby bridging the gap between theo-
retical knowledge and practical application.

Notably, the strongest effects were observed in occu-
pational information and planning, suggesting that VR ex-
cels in areas requiring active engagement and contextual
understanding. While goal selection showed the smallest
improvement, the results still affirm VR’s capacity to per-
sonalise career exploration based on individual interests
and abilities. These results carry substantial implications
for educators, career counselors, and workforce develop-
ment professionals. Incorporating VR into career training
programs can enrich traditional pedagogical approaches by
providing learners with hands-on experiences that enhance
both technical and soft skills. Furthermore, the scalability
and flexibility of VR make it a promising tool for address-
ing the diverse needs of learners in various educational and
professional contexts. As the global workforce continues
to evolve, adopting innovative technologies like VR will
be crucial in preparing individuals to meet emerging chal-
lenges and seize new opportunities. Future research should
explore the long-term impact of VR-based training on ca-
reer trajectories and examine its application across diverse
populations and professional domains.
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Po3BUTOK afanTUBHOCTI Kap'epu Yepe3 iMepCcUBHY BipTyasibHYy peasibHiCTb
TPeHiHroBuMm 3acobamm

AHotauin. Inrerpania BipryanmpHOl peanpHOocTi (VR) y HaBuajbHi IporpaMm 3 pPO3BUTKY Kap'epy IPOIOHYE
TpaHCOpPMALiHMII IifXif KO MiABUINEHHA Kap €pHOI aJalNTMBHOCTI — K/IIOYOBOIO KOHCTPYKTY [JIA YCIIIHOI
HaBiranii BUKIMKaMyU Cy4acHOro npodeciiiHoro cepegosuina. MeToO0 LbOIO HOCTIIKeHHA OY/I0 BUBYEHHS BIUIUBY
TpeHiHry 3 npodeciiinoi opieHTanil y BipryanbHilt peanpHocTi (VR) Ha Kap'epHy amanTuBHICTB. BukopucroByloun
MOpIiBHAIDHUIT AV3aliH, faHi 6y/10 3i6paHo Bif ABOX IPYI — OfHI€l, AKa IPOXOAVIa HABYAHHS 3 BUKOPUCTaHHAM VR,
Ta iHIIOI, IKa BUKOPUCTOBYBa/Ia TPafinlliiiHi MeTony. PesynbraTu JOCTi/KEeHHA CBif4aTh IPO 3HAYHMI MO3UTUBHUI
BIUIMB iHTePaKTMBHUX VR-CHMyJIALiil Ha KIIOYOBIi acIeKTH Kap'€pHOI afjlallTMBHOCTI. 30KpeMa, BUKOpUCTaHHA VR-
TEXHOJIOTiI CIIPUAIO IOKPALleHHI0 CaMOOL{HKY yYaCHMKIB, pO3BUTKOBI podeciiiHuX 3HaHb, @ TAKOX IiJIBUIEHHIO
e(eKTUBHOCT] IIOCTAHOBKM 1IijIell Ta IVIAHYBAHHA Kap €pHOTo LUIAXY. Y LIbOMY JOC/I/PKEeHHI IIpoaHali3oBaHO BIUIUB
BUKOpucTaHHA VR y Kap’epHiil opieHTanil 6epyun Ho yBaru IUSTb BUMIpiB aJallTUBHOCTI B Kap €pi: CaMOOLIHKY,
npodeciitHy iHpopmalito, Bubip Iiiyeil, INIaHyBaHHA Ta BMUpILIeHHA Npo6eM. PesynbraTy IoKasalu CTaTUCTUYHO
3HAYYLli TOKpalleHHA y BCiX BUMipaX /s IPyny, AKa HaByajacsa 3 BUKOpucTaHHAM VR, i3 HaJOI/IBIIMM BIUIBOM
y cdepi npodeciiinoi inpopmanii Ta 3HaYHMMMU HNOKpalleHHAMM y IUIaHYBaHHI Ta BupiumeHHi npo6rnem. OrpyuMani
pe3ynpTaTy MifIKpecnIoTh NoTeHnian VR AK iHHOBaLlifTHOTO iHCTPYMEHTY JI/ISl eKCIIEPMMEHTATbHOTO HaBYaHHSA, IO
IIPOIIOHYE iMepCUBHI Ta iHTepaKTUBHI cepeoBUIIa, AKi CIPUAIOTH HAOYTTIO HABIYOK, CAMOCBIOMOCTI Ta e(heKTMBHOMY
IIPUITHATTIO Kap €pHUX pilleHb. OOroBOpeHO HACTIIKY IS OCBITHIX YCTaHOB, IPaKTUKM Kap €PHOTO KOHCY/IbTYBaHHA
Ta IIPOrpaM pO3BUTKY po60YOl CIV, aKIEHTYIOUY) Ha K/IIOYOBill pojii HaBYaHHS, CYIPOBOKYIOYOIO TEXHONIOTIiAMM, Y
IiITOTOBII JTIOfieil O AMHAMIYHOTO PMHKY Ipami. Pe3ynbTaTy JOCIiKeHHA MaloTh BauBi iMIvtikanii aia ¢axisuis
3 Kap’€pHOro KOHCY/IbTYBaHH:, OCBITHIX 3aK/IafliB Ta OpraHisaniii, 3allikaBJIeHIX Y PO3BUTKY KaJ[pOBOTO IIOTEHIiaTy

KniouoBi cnoBa: po3BUTOK Kap €py; eKCllepyMeHTa/IbHe HaBUYaHHsA; IpogeciiiHe HaBYaHHSA; BUIIIA OCBiTa; IiATOTOBKA KO
npodeciitHoi fismpHOCTI
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. Abstract. Modern digital learning tools have become an integral part of
¢ maritime education and training (MET). Modernisation of MET with digital
¢ tools requires the development of new skills for maritime professionals

(e.g., specialists in the management of shipboard technical systems and
complexes). The purpose of the present study was to analyse the role of
digital learning platforms, specifically, learning management systems (LMS),

modular object-oriented dynamic learning environments (MOODLE), and

online ESP courses. The study described the LMS MOODLE tools used in

¢ ESP online courses for future specialists in the management of shipboard
¢ technical systems and complexes to develop their professional competence.
¢ The study analysed the possibilities of the digital educational environment
: for the development of professional skills and competences of students of
: maritime educational institutions. The advantages of integrating e-learning
. into the training of ship’s mechanics were determined, specifically through
flexibility in access to materials, adaptability of the educational process,

and the possibility of forming individual learning paths. It was concluded

: that the LMS MOODLE significantly contributes to the development of
: professional competence of maritime specialists in e-learning. This ensures

a comprehensive approach to MET and allows future specialists in the

. management of shipboard technical systems and complexes to take an

active part in e-learning. As a result, students acquire theoretical knowledge

with practical skills necessary for further work on board. The practical value
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of this study lies in its possible application of LMS MOODLE by teachers in
teaching ESP in maritime higher education institutions

Keywords: maritime institutions; marine professionals; digitalisation;
maritime English; e-learning

INTRODUCTION

The need to develop the professional competence of future
shipboard technical systems management specialists using
the MOODLE LMS is driven by the necessity of adapting
maritime education to modern technological require-
ments. The development of innovative information tech-
nologies and globalisation are changing the requirements
for training specialists who must possess not only theoreti-
cal knowledge but also practical skills for the effective man-
agement of complex ship systems. The use of MOODLE al-
lows integrating modern distance learning methods, which
contributes to the individualisation of education, the devel-
opment of self-education skills, the necessary profession-
al competences, such as analytical thinking, and skills in
working with technical programmes. This makes learning
more interactive and effective, meeting the requirements of
the modern labour market.

Global standardisation in the maritime industry has
become uniform globally. Every seafarer must be well-qual-
ified not only to graduate from a maritime institution but
also to get certificates, pass interviews at crewing agencies,
take English language tests, etc. English tests vary depend-
ing on the shipping companies’ requirements. Examples are
as follows: Marlins, TEST of Maritime English for Seafar-
ers, SMCP-Based Tests (Official website of the Internation-
al..., n.d.). The crewing agencies use these tests to check
future worker’s ability to speak in English. Professional
tests are developed according to international maritime
standards (e.g., STCW - Sailors’ Training and Certification
and Watchkeeping).

The professional competence of future seafarers has
been explored by many researchers, each of whom has
made a valuable contribution to the disclosure of various
aspects of this issue. Overall, their research indicates the
significance of developing not only technical knowledge,
but also socio-communicative skills, which are key in the
maritime profession. All these studies confirm the effec-
tiveness of the use of digital technologies in the training of
seafarers. They provide flexibility of training, improve ac-
cess to training materials, and create an interactive environ-
ment for the development of professional skills. S. Ghosh et
al. (2024) investigated the characteristics of skills and com-
petence frameworks through a systematic literature review.
The researchers also examined the STCW Code for sea-
farer training. As a result, the researchers proposed their
variant of essential characteristics of the frameworks which
need to be imbibed in the Code to maintain its relevance.
A group of Ukrainian researchers investigated the profes-
sional competence of specialists in the maritime industry,
particularly the role of soft skills in it. The researchers re-

viewed the use of soft skills in the professional competence
of maritime specialists and determined the value of these
soft skills for the work of seafarers (Zheliaskov et al., 2024).
O.L. Moroz (2024) studied the professionally oriented com-
municative competence of seafarers. The researcher offered
some practical solutions that helped teachers to minimise
the challenges of online Maritime English course teaching.

Y. Tymoshchuk (2019) studied the essence of a foreign
seafarer’s professional competence using the example of
learning professional English. The researcher proved the
value of foreign communicative approach in forming a
comprehensively developed seaman, ready to perform their
professional activities on board. E. Sumartono (2024) inves-
tigated the impact of digital platforms on the effectiveness of
training future seafarers. The findings of the study revealed
that digital transformation has fundamentally changed the
way seafarers work, study, and interact. J. Li et al. (2024)
analysed the adaptation of electronic technologies in mari-
time education, particularly the use of artificial intelligence
to personalise the educational process. The principal sub-
ject of their study was digital literacy. As the result, the sea-
farers’ digital literacy was found to be at a moderate level.

E. Ceylani et al. (2022) ranked critical competences for
future seafarers within the scope of digital transformation.
The researchers concluded that cognitive skills are expect-
ed to be the most significant competencies of maritime
professionals in the context of digitalisation. M.I.A. Aziz
& W.Z. Zakaria (2022) focused on Malaysian seafarers in
their study. Their findings suggested Malaysian seafarers’
readiness to adopt digital innovations at the workplace.
However, all the studies mentioned did not address the
competence of specialists in the operation of shipboard
technical systems and complexes and thus their findings
have limited generalisability. That is why the purpose of the
present study was to describe the development of the pro-
fessional competence of future specialists in the operation
of shipboard technical systems and complexes using LMS
MOODLE.

MATERIALS AND METHODS

This study was conducted at the Kherson State Maritime
Academy (KSMA), Odesa, Ukraine. KSMA trains the fol-
lowing maritime professionals: ship navigators, electrical
engineers, and specialists in the operation of shipboard
technical systems and complexes. The study involved three
stages of pedagogical experiment: preliminary, content, and
analytical. First-year cadets of Marine Engineering Faculty
were chosen as a subject of research during the prelimi-
nary stage of experiment. The survey of their professional
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competency was developed on LMS MOODLE (Question-
naire resource) during September 2024 to collect the data
from cadets. The preliminary survey placed on LMS MOO-
DLE ESP online course is presented in Figure 1 below.

O s e

s Noles

Survey / AHkeTa
@ Badges

Competencies
FA Grades

v
Welcome Announcements

@ Survey / Anketa

Announcements
E) News
B Meet the teacher
&) Forum
> MODULE 1: Marine
Diesel Engine
Development History

> Topic 1: Types of Meet the teacher
internal combustion
engines

> Topic 2: Otto, Diesel,

Sabathe/Trinkler cycles
Forum

> Topic 3: Engine

Figure 1. Preliminary survey on LMS MOODLE
Source: ESP online course on LMS MOODLE of KSMA

The survey included 13 questions (as an initial di-
agnostic tool) and was conducted by 61 cadets (mostly
18-year-old males). The survey results did not affect the ca-
dets’ distribution into groups and English subgroups. Ca-
dets were randomly distributed into two main groups us-
ing alphabetical order, ensuring an unbiased distribution:
211AP group (1% (15 cadets) and 2™ (16 cadets) subgroups)
and 212AP group (1% (15 cadets) and 2™ (15 cadets) sub-
groups). Most of participants, who generally possessed a
basic level of professional competence, began the experi-
ment on equal terms.

The content stage of the experiment was conducted
during one semester of the 2024/2025 academic year -
from October 2024 to January. During this period, new
educational and methodological materials were developed
specifically for LMS MOODLE to enhance the professional
competence of future specialists in the operation of ship-
board technical systems and complexes. These materials in-
corporate innovative tools and instruments such as the H5P
module for interactive content, gamification elements to
boost engagement, and assignments for continuous assess-
ment. Each tool was strategically selected to promote active
learning, foster critical thinking, and simulate real-world
problem-solving scenarios relevant to maritime operations.

The final diagnosis, conducted during the analytical
stage of the experiment, provided a comprehensive as-
sessment of the implemented methods. This evaluation
compared the performance of cadets in the experimental
groups — who used the newly developed materials — with
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that of control groups following conventional instruction-
al methods. Various metrics were employed, including the
quality of assignments submitted, improvements in pro-
fessional competencies, and overall engagement with the
course content. The comparative analysis aimed to validate
the effectiveness of the modernised approach in fostering
both communicative and professional skills. The study fol-
lowed all ethical standards of the Declaration of Helsinki
(2013), anonymity was preserved during the experiment,
and no rights were violated. The data was taken from LMS
MOODLE of KSMA (ESP online course).

RESULTS AND DISCUSSION

LMS MOODLE at KSMA serves as a comprehensive digital
hub that encompasses online courses for all subjects taught
at the institution and its structural subdivisions (e.g., Mar-
itime Applied College). This integrated platform not only
centralises the curriculum but also supports a flexible, an-
ytime-anywhere learning environment. Within this frame-
work, the ESP course was specifically developed to enhance
cadets communicative and professional competences by
leveraging a diverse range of interactive and collaborative
tools. The ESP course is structured to address both lan-
guage skills and professional knowledge by incorporating
a variety of MOODLE activities and resources. Quiz and
Survey: these tools enable continuous evaluation of stu-
dent’s progress, enabling instructors to assess understand-
ing and provide prompt, personalised feedback. Ques-
tionnaire facilitates self-assessment and helps gauge prior
knowledge and learning outcomes. Book, Lesson, and Page
serve as organised repositories for comprehensive learning
materials, guiding students through structured content and
facilitating self-paced study. Wiki and Glossary: encourage
collaborative content creation and serve as valuable refer-
ence tools, particularly for mastering technical vocabulary
and maritime-specific terminologies.

Assignments were used in each module of the ESP on-
line course, which contributed to the integration of theo-
retical knowledge with practical skills. Parts of the student
textbook (Kudryavtseva et al., 2018) served as detailed in-
structions for working on the Assignments, which enabled
students to navigate the tasks and complete them inde-
pendently. These assignments were assigned as homework
during the semester for future specialists in ship engineer-
ing systems and complex operations, ensuring systematic
repetition and consolidation of the studied material (Bek-
teshi et al., 2021). Using this platform, teachers could col-
lect completed tasks, provide detailed comments on each
assignment, and evaluate them, which created effective
feedback. This enabled cadets to receive recommendations
for improving the quality of work, correcting mistakes and,
if necessary, re-submit tasks to improve their skills. This
approach stimulated the development of self-control, crit-
ical thinking, and responsibility for their learning (Tsimp-
lis, 2020). A particularly significant aspect is the ability to
resubmit assignments. This enables students to view mis-
takes not as failures but as part of the learning process and
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develop individual improvement strategies, which is cru-
cial for the development of professional competence (Kon-
dratenko et al., 2021). The feedback received motivates
students to improve themselves and contributes to the cre-
ation of a positive learning environment where everyone is
free to experiment and develop. Teachers could analyse the
progress of each student, track errors, and promptly adjust
the learning process, ensuring an individual approach to
each cadet (Kurban, 2018).

Assignments (Fig. 2) are a useful tool for the devel-
opment of both communicative and professional com-

petencies, as they contribute to the active engagement of
students in the learning process, the development of ana-
Iytical abilities, and the ability to work effectively in a team
(Lytvynova, 2015). The tasks integrate theoretical training
with practical activities, which allows future specialists not
only to master the material but also to adapt it to the real
conditions of professional activity in the field of ship engi-
neering systems and the operation of complexes. Thus, the
tasks serve not only as a means of testing knowledge but
also stimulate continuous professional growth and cadets’

@ ‘
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Dashboard / My courses / ME task 211ap 212ap 24-25 / MODULE 2: Safe Engineering Watch / h.t. 20.11.24

self-development (Mezentseva, 2020).
re©
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& Permissions settings
@ Check permissions DMA system
Y Filters auto activation
Competency breakdown DMA system
Ll joas emergency call

Figure 2. Example of Assignment on LMS MOODLE

Source: ESP online course on LMS MOODLE of KSMA

Module Book (Fig. 3) is also used as a useful tool for
teachers in ESP classes. This module can be used to pres-
ent new vocabulary at the Presentation stage of the lesson.
Module Book allows the creation of various digital pages
with such elements as text, pictures, gifs, videos, audio,
links, and H5P (Mohan, 2018). By integrating multime-
dia elements teachers can create a dynamic learning envi-
ronment that addresses various learning styles and keeps
students motivated. For example, including interactive
quizzes or drag-and-drop exercises on a book page can re-
inforce new vocabulary, ensuring that students are active-
ly engaged with the content rather than passively reading
it (Rasool & Dawood, 2021). Book can contain a list of the
names of book pages (Table of contents), Book descrip-
tion, ID number, language to be forced (e.g., English),
Restricted access which is really useful for home tasks, ac-
tivity completion option, tags, and competencies (in case
online courses contain competency framework created
by MOODLE administrator). In addition to its role in
introducing new material, the Module Book is extreme-
ly versatile. Teachers can use it to curate supplementary
resources, create thematic sections, or even develop self-
study materials that align with the course competency

framework. By tagging content and linking it to specific
competencies, teachers can track student progress and en-
sure that each student is achieving the desired outcomes
(Schaftzin, 2016). The flexibility of the Book module sup-
ports a holistic approach to learning, combining pres-
entation, practice, and application phases (Semerikov et
al., 2020). This not only improves students’ understanding
of new vocabulary but also integrates these terms into a
broader communicative context, thereby enhancing both
linguistic proficiency and professional competence in ESP
(Sherman et al., 2020).

The Chat and Forum modules are two activities that
are mostly used to develop students” writing skills (Fig. 4),
considering the restrictions on full offline classrooms dur-
ing martial law in Ukraine (Striuk & Semerikov, 2020). The
only sufficient difference between them is that the Forum
module creates asynchronous discussions while the Chat
module creates synchronous ones. The synchronous na-
ture of the Chat module encourages immediate dialogue
between students, enabling them to quickly clarify doubts
and share ideas, which is especially valuable when in-per-
son classes are not possible (Valko et al., 2021). In contrast,
the asynchronous forum module enables students to take
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time to formulate thoughtful responses, encouraging deep-
er reflection on topics and facilitating richer discussion
(Yakhontova, 2003). Chats are text-based but in Forums
students can add pictures, GIFs, videos, H5P components,
which helps illustrate complex concepts and makes the
learning process more engaging for diverse learning styles.
Both Chats and Forums sessions are saved and can be made
available for everyone unless the course tutor has made a
restriction (e.g., for distinct groups or subgroups). Due to
the impossibility of conducting fully offline classes during
martial law in Ukraine, KSMA A. Volkova (2021) found

Diahyleva et al.

Chat and Forum modules useful for group discussions, es-
pecially for future specialists in operating shipboard tech-
nical systems and complexes to exchange their experience
on various topics while studying ESP (Zaitseva et al., 2022).
Saved discussion recordings allow instructors to monitor
student engagement and assess written communication
skills over time (Zinchenko et al., 2022). These recordings
can also serve as a basis for providing detailed feedback,
helping students identify areas for improvement and en-
couraging the continued development of professional writ-
ing and critical thinking skills (Sakib et al., 2021).

@ English (en) v

a e

2]

2. Neutron

Neutron

@ new word

A
Proton @ Nucleus

000 1x @audio

textual definition

L

... The neutron is a subatomic particle, with no net electric charge and a

mass slightly greater than that of a proton.
Previous <: button to the next word

Figure 3. Book on the topic “Electricity in the Engine room”
Source: Maritime English course on LMS MOODLE of KSMA
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Figure 4. Forum of ESP
Source: ESP course on LMS MOODLE of KSMA

The flexibility of these modules means that they can be
seamlessly integrated with other MOODLE activities and
assessment tools, providing a comprehensive environment
for the development of language and technical skills (Pid-
pala, 2017; Tyron et al., 2020). Using SCORM and HotPot
allows integrating interactive modules, simulations, and
dynamic content that accurately simulate real profession-
al situations and encourage independent analysis of sit-
uations, decision-making, and experimentation, which
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course in LMS MOODLE

is critical in the training of specialists (Liashenko, 2024).
SCORM packages allow creating adaptive training pro-
grammes, where each student can work on practical tasks
that match their level of training. This approach enables a
detailed assessment of individual progress, which helps to
identify strengths and areas for improvement. HotPot al-
lows developing interactive exercises, tests, and tasks with
gamification elements that stimulate active engagement of
students (Fig. 5).
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Figure 5. SCORM and HotPot
of ESP course in LMS MOODLE
Source: ESP course on LMS MOODLE of KSMA

The Recosha Meet platform opens wide opportunities
for organising virtual meetings, facilitating real-time col-
laboration. This tool enables teachers and students to con-
duct online conferences, seminars, and interactive class-
es, which maintains continuity of communication even
in remote mode. Virtual meetings using Recosha Meet
contribute to the development of communication skills,
allow quickly solving problem situations and exchanging
experience in real time. This is particularly relevant in the
context of modern challenges, when conventional teach-
ing methods must be adapted to the online environment.
The integration of Recosha Meet into the educational pro-
cess forms an effective platform for collaboration, which
increases the overall level of professional training of future
specialists (Fig. 6).

@ RECOSHA MEET
211AP and 212AP &

SCORM PACKAGE
Types of fire extinguishers - multiple choice #*

Figure 6. The Recosha Meet platform
of ESP course in LMS MOODLE
Source: ESP course on LMS MOODLE of KSMA

The analytical phase of the study collected, synthesised,
and evaluated comprehensive data to assess the effective-
ness of the newly implemented methods and tools within
the ESP course. This phase served as a link between the ex-
perimental activities and the final diagnosis of the learners’
competences. During this phase, a series of practical tasks
and performance assessments were conducted for both the
experimental and control groups. These assessments pro-
vided measurable data on the learners’ progress in both
communicative and professional skills (Shintial ef al., 2024;
Bahno & Serhiichuk, 2024). In addition to the numerical
data, qualitative data was collected from both learners and
instructors. This feedback highlighted the ease of use of the

Moodle tools and provided insights into areas that required
further improvement.

The analytical phase involved a systematic comparison
between the group that experienced the new, integrated
Moodle activities, and the control group that followed con-
ventional teaching methods. This comparison was essential
to identify a modernised approach to learning outcomes.
By analysing both qualitative and quantitative data, in-
structors could assess improvements in critical areas such
as language proficiency, decision-making skills, and the
ability to apply theoretical knowledge to practical maritime
scenarios. The analytical phase confirmed the effectiveness
of integrating advanced tools such as H5P, SCORM pack-
ages, and interactive collaboration platforms (e.g., Recosha
Meet) into the curriculum. Informed curriculum develop-
ment: the insights gained in this phase laid the foundation
for future adjustments and improvements to the course de-
sign, ensuring that the curriculum stays responsive to the
changing needs of maritime education. Long-term com-
petency development: by correlating the use of innovative
learning tools with improved performance indicators, the
analysis highlighted the potential for sustained profession-
al growth and better preparedness for real-world maritime
challenges. The analytical phase was thus a critical com-
ponent of the experiment, not only providing a detailed
assessment of current pedagogical interventions but also
informing strategic decisions for the development of future
curricula. Through robust data collection, comparative
analysis, statistical and qualitative assessments, this phase
ensured that the methods implemented were effective and
scalable for enhancing the professional skills of the future
maritime professional.

The integration of these diverse tools within the ESP
course enables a multi-dimensional approach to learning.
Cadets benefit from the combination of theoretical con-
tent, interactive multimedia, and collaborative activities.
This approach not only enhances their language proficien-
cy but also equips them with the practical skills required
for managing ship technical systems and complex opera-
tions (Gucma, et al., 2023). Overall, the LMS MOODLE
platform at KSMA, with its extensive suite of activities and
resources, plays a pivotal role in modernising education.
It provides a dynamic, interactive, and student-centred
learning environment that effectively supports the profes-
sional and communicative development of future maritime
specialists. Since most students in both groups (211AP
and 212AP) undergo internships on board ships and are
on board for extended periods, the significance of using a
modern LMS system is particularly relevant. In this mode
of study, students face a series of challenges, including the
variability of conditions on board and limited access to
stationary educational resources. The LMS provides con-
tinuous access to online courses, which is critical to main-
taining a prominent level of professional training for future
specialists. One of the key advantages of the LMS is its mo-
bility and the ability to access it from any device, regardless
of the student’s location. Whether it is a computer, tablet,
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or smartphone, the system allows easily entering online
courses in each subject, which is crucial for students who
often change their location along with the ship. This creates
a flexible learning environment that can adapt to constantly
changing conditions.

The centralised access to learning materials provided by
the LMS enables students to quickly find the necessary in-
formation, view lectures, complete homework assignments,
and take part in interactive discussions. All learning re-
sources are stored in one place, which greatly simplifies the
organisation of the learning process and provides a system-
atic approach to studying the material. Finally, the LMS cre-
ates opportunities for operational communication between
students and teachers. By integrating online communica-
tion and collaboration tools, even when working remotely
on board, teachers can provide prompt feedback, hold con-
sultations, and organise virtual meetings. This contributes
to the continuous learning process and maintains a strong
level of professional training of students, despite the chal-
lenges associated with the conditions of practice on board.

Thus, the professional competence of future seafarers
is multicomponent and includes both technical knowledge
and soft skills (social and communicative), as well as ad-
aptation to the digital learning environment. The achieved
results call for integration of two approaches: implementa-
tion of soft skills as part of professional competence with
emphasis on communication skills, teamwork, and deci-
sion-making skills in challenging conditions which are
essential for seafarers; implementation of digital technol-
ogies in the educational process for the organisation of
adaptability, interactivity, and individualisation of training.
Implementation of innovations such as LMS MOODLE,
virtual simulators, and augmented reality offers an op-
portunity to create an efficient environment for training
future specialists.

CONCLUSIONS

This study found that the LMS MOODLE plat-
form helps students to not only actively learn theoretical

Development of professional competence...

material but also to develop practical skills necessary for
making operational decisions in real shipping conditions.
Interactive modules, remote tests, and forums contribute
to the exchange of experience between students and teach-
ers, which enables prompt adjustment of the educational
process and the introduction of innovative methods. It was
concluded that the LMS MOODLE significantly contrib-
utes to the development of the professional competence
of maritime specialists during e-learning. This provides a
comprehensive approach to MET and allows future special-
ists in managing shipboard technical systems and complex-
es to take an active part in e-learning. The integration of
this platform into the educational process helped to opti-
mise the structure of educational programmes, which fur-
ther contributed to the individualisation of approaches to
each student and increases their motivation.

Furthermore, the usage of the LMS MOODLE con-
tributes to the development of critical thinking and analyt-
ical abilities, which are crucial for the effective solution of
practical tasks. The system allows creating simulations and
model various scenarios that meet the modern require-
ments of professional activity on a ship. This creates condi-
tions for continuous professional growth and improves the
quality of training of future specialists. Finally, the imple-
mentation of e-learning using LMS MOODLE corresponds
to modern trends in education and opens new prospects
for the development of highly qualified maritime special-
ists capable of effectively managing shipboard technical
systems and complexes in the conditions of dynamic devel-
opment of the industry. Further research will analyse the
effectiveness of digital technologies in increasing the level
of professional communication of cadets in English in the
context of globalisation of the maritime industry.
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®opmMyBaHHA npodecitHOT KOMNEeTEHTHOCTI ManbyTHixX ¢axiBuiB ynpaBniHHSA
CYAHOBMMMU TEXHIYHMMU cUCTeMaMM i Komnnekcamu 3aco6amu LMS MOODLE

AHoTaujs. Cyvachi undpoBi 3aco6y HaBYAHHS CTAIM HEBif EMHOI0 YaCTMHOIO MOPCHKOI ocBiTu Ta migrotosku (MET).
Mopepuizanis MET sa pgomomoroo 1udpoBux IHCTPYMEHTiB BuMAara€ (hOPMYBAaHHsS HOBUX HABUYOK y MOPCBHKMX
¢axiBuiB (Hampukmam, y ¢axiBIiB VIOpaBIiHHA CYZIHOBMMM TEXHIYHMMM CHCTeMaMM 1 KoMiUlekcamu). Meroro
I[BOTO JOCIIIKEHHsI OY/I0 MPOBECTM aHalI3 poii UMPPOBUX HABYATBHUX IIATPOPM, 30KpeMa CUCTEMHU YIIPaBJiHHS
HaBuaHHAM (LMS), MomynpHOro 06’€KTHO-OpiEHTOBAHOrO AMHAMiuYHOro HasyajabHOro cepepmosuia (MOODLE) Ta
OHJIAIIH-KYPCiB aHIiICcbKOI MOBM 3a mpodeciiinum cupsivyBanHsaM (ESP). V crarri ommcyiorscst iHcTpymentn LMS
MOODLE, fiKi BUKOPMCTOBYIOTLCA B OH/IH-Kypcax ESP 1t MaitbyTHiX (axiBIiB yHIpaBIiHHA CYTHOBUMYU TeXHIYHUMM
cucreMaMu i KoMIUlekcamy it (OpMyBaHHA IX TpodeciiHol KommeTeHTHOCTI. IIpoaHami3oBaHO MOXIMBOCTI
11(h)POBOTrO OCBITHBOTO CEPEOBMUINA A/ PO3BUTKY IpodeciilHNX HABMYOK Ta KOMIIETEHTHOCTEN! 300yBadiB MOPCHKIX
HaBYa/JIbHUX 3aK/MajliB. BusHayeHo mepeBary iHTerpanii e€l€eKTPOHHOTO HaBYaHHA Y IiJATOTOBKY CYJHOBMX MEXaHIKiB,
30KpeMa depes3 THYUKICTh y ZOCTYII [0 MaTepiasiB, afalTHBHICTh HABYABHOTO IIPOLIECY Ta MOXJIUBICTh (POPMYBAHHS
{HAMBiTya/IbHUX TPA€EKTOpill HaBYAHHA. 3poOmeHO BMCHOBOK, o LMS MOODLE cyrreBo crnpusie (popMyBaHHIO
npoceciifHoi KOMIIETEHTHOCTI MOpPCBKUX (paxXiBIiB IIiJi 4ac €IeKTPOHHOro HaBuaHHA. lle 3abesmedye KOMIUIEKCHMIL
minxin o MET i no3Borsie MaitOyTHIM (axiBIsIM YIIPaB/iHHA CYJHOBUMY TEXHIYHUMMU CUCTEMaMIt i KOMIUIEKCaMu OpaTu
aKTMBHY y4acTb B €/leKTPOHHOMY HaBYaHHi. B pesynbrari cTy#meHTM OTPMMYIOTb TEOPETMYHi 3HAHHA 3 NPAKTUYHUMMU
HaBIYKaMM, HeOOXifHUMM IIs1 Ofa/IbIIOl poboTu Ha 60pTY cynHa. IIpakTuyuHa I[iHHICT I[bOTO JOCTI/PKEHHS MOISTAE
B 10r0 MOXX/IMBOMY 3acTocyBaHHi Bukaafgadamu LMS MOODLE y suxnaganni ESP y MOpChbKUX 3aK/IafilaX BUIIOL OCBiTH

KniouoBi cnoBa: MOpChKi 3akmajy 0CBiTH; MOPChKi (axiBIifi; AimKuTamisanis; MOPCbKa aHITIIChKa; €/IEKTPOHHE HaBYaHHS

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 11, No. 1


https://doi.org/10.1088/1742-6596/2288/1/012037
https://hrcak.srce.hr/ojs/index.php/pomorstvo/article/view/30785/15975
http://ekhsuir.kspu.edu/handle/123456789/16429
https://orcid.org/0000-0001-8390-3229 

Pedagogy

(o)

UDC 376:81-13
DOI: 10.52534/msu-pp1.2025.60

Martin Chukwudi Ekeh"

PhD in Early Childhood Education, Senior Postdoctoral Research Fellow

University of Johannesburg

2019, 157 Beit Str., Johannesburg, South Africa

https://orcid.org/0000-0001-7799-9885

Differentiated pedagogy for early-grade learners
with executive function and visual processing challenges

Article’s History:
Received: 26.10.2024
Revised: 28.02.2025
Accepted: 26.03.2025

Suggested Citation:
Ekeh, M.Ch. (2025).
pedagogy for early-grade learners with

executive function and visual processing :

challenges. Scientific Bulletin of Mukachevo
State  University. Series
Psychology”, 11(1), 60-70. doi: 10.52534/
msu-ppl1.2025.60.

*Corresponding author

INTRODUCTION

Learning difficulties are globally recognised phenomena
that significantly impact learning outcomes for students.
These challenges, particularly prevalent in early-grade
learning, remain a concern for teachers and parents due to
a lack of understanding of how best to address them. The

Differentiated :

“Pedagogy and

Abstract. This study is relevant as it enhances cognitive skills that are vital in
a technology-driven society and promotes equitable learning by addressing
executive function and visual processing challenges. Thus, the research
aimed to provide various pedagogical approaches to mitigate the learning
challenges of young learners with executive function and visual processing
challenges. Adopting a qualitative research method, a simple random
sampling of twelve participants (eight teachers and four parents) from eight
public primary schools was conducted to explore teachers’ experiences
and parents’ perceptions of the research phenomenon. Semi-structured
interviews were used for data collection. Findings indicated that while
teachers employ various differentiated strategies, including flexible grouping
and multi-sensory approaches, they face significant challenges such as time
constraints, resource limitations, and insufficient specialist training. The
study highlighted the importance of positive teacher-student relationships
and parent-teacher collaboration in successfully implementing differentiated
instruction. Teachers of primary school learners who implemented
structured interventions and individualised learning approaches reported
improved student engagement and academic performance. The research
contributed to understanding how differentiated pedagogy can effectively
support early-grade learners with specific learning challenges. It recommends
enhanced professional development programmes, improved resource
allocation, structured assessment systems, and strengthened parent-teacher
partnerships. The findings established that differentiated instruction enhances
academic performance while fostering learners’ self-regulation skills and task
confidence. The prioritisation of inclusive practices and teacher development
by school leadership emerged as a pivotal institutional enabler. The approach
advanced SDG 4 by reducing learning disparities in early education through
pedagogically responsive frameworks. These findings significantly impact
educational policy, teacher training, and classroom practice in supporting
diverse learning needs in early-grade education

Keywords: cognitive control; visual perception; young learners; learning
difficulties; teacher development

importance of the study cannot be overestimated as it offers
a solution for learners with executive function challenges,
enabling them to navigate their difficulties and enjoy equal
educational opportunities to their peers without such chal-
lenges. Considering that society is now technologydriven,
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this study aims to enhance learners” cognition as they en-
gage with digital tools and educational resources. There-
fore, early identification and appropriate support are cru-
cial for these learners.

As noted by J.M. Fletcher et al. (2007) and ].S. Bar-
rot et al. (2021), many learners struggle to overcome their
problems due to delayed identification or inadequate ped-
agogical strategies. Various factors contribute to learning
difficulties, including dyslexia, dyscalculia, attentiondefi-
cit/hyperactivity disorder (ADHD), speech and language
disorders, visual processing disorder, auditory processing
disorder, autism spectrum disorder, and executive func-
tioning difficulties. Each child’s unique manifestation of
these challenges underscores the need for individualised
approaches to support their learning journey. Moreover,
learning difficulties present differently across individuals.
For instance, dyslexia affects reading and language pro-
cessing skills. Children with dyslexia may find it difficult to
decode words, recognise letters, and comprehend written
information (Snowling et al., 2020; Prior, 2022).

Conversely, learners with dyscalculia may struggle
to understand and apply mathematical concepts, identify
numbers, and perform calculations. Similarly, learners with
attentiondeficit/hyperactivity disorder (ADHD) have diffi-
culty focusing on tasks, staying organised, and following
instructions. Visual processing challenges significantly im-
pact early childhood learning and development. Children
with visual processing difficulties may struggle to recognise
shapes, letters, and words, leading to issues with reading
fluency and comprehension. These difficulties extend be-
yond literacy, affecting a child’s ability to interpret graphs,
maps, and geometric shapes in mathematics and science.
It is crucial to distinguish visual processing disorders from
visual acuity problems, as they may persist even in children
with perfect eyesight. This distinction makes identification
and intervention challenging without specialised assess-
ment tools and strategies (Dawson & Guare, 2018). Other
learners may need help articulating sounds, understanding
language, or expressing themselves verbally. These difficul-
ties can affect their communication skills and, consequently,
their academic progress. Such challenges may hinder their
learning in various subjects, creating complex obstacles that
educators must navigate to provide adequate support. The
interplay between visual processing difficulties and other
learning challenges, such as executive function deficits, can
exacerbate learners’ obstacles, necessitating a comprehen-
sive and nuanced approach to intervention and support.

Executive function (EF) is another crucial cognitive
process that plays a significant role in early childhood de-
velopment and academic success. As defined by E.K. Goh
& H.J. Jeon (2022), executive function encompasses the
mental regulation of a learner’s behaviour to accomplish
tasks. Similarly, environmental factors play a critical role in
developing visual processing skills and executive function.
Researchers have highlighted that a low-income family en-
vironment can inhibit executive function development. The
absence of learning stimuli, such as books, toys, and other
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necessary infrastructure in home and school environments,
can negatively impact a child’s executive function (Zulkifli et
al., 2021). Moreover, psychological factors such as parental
conflicts, bullying at school, and an unsupportive learn-
ing environment can significantly hinder the development
of executive function skills (Ekeh & Venketsamy, 2021).
The home environment, in particular, contributes sig-
nificantly through sensitive parenting behaviour, emotional
support, and cognitive stimulation. These factors highlight
the interplay between a child’s environment and cognitive
development, emphasising the need for comprehensive
support systems at home and in educational settings. Rec-
ognising the impact of environmental factors is important
for developing effective interventions and support strate-
gies for learners with visual processing and executive func-
tion challenges. This study aimed to explore how differenti-
ated pedagogy supports early-grade learners with executive
function and visual processing challenges. It examines
the effectiveness of instructional methods, teachers” expe-
riences, and parents’ perceptions to provide insights into
improving support for these learners at school and home.

LITERATURE REVIEW

Differentiated pedagogy, also referred to as differentiated
instruction or differentiated learning, is an educational ap-
proach that acknowledges and accommodates the diverse
needs, abilities, learning styles, and interests of individual
students within a classroom (Aftab, 2016). The concept of
differentiated pedagogy is based on the understanding that
students are unique and have varying levels of readiness,
preferences, and strengths in learning. Primarily, differen-
tiated pedagogy aims to create a learning environment that
accommodates these differences and allows each student to
engage with the content, process information, and demon-
strate their comprehension in ways that are most effective
and meaningful for them (Benjamin, 2014). It goes beyond
the traditional onesizefits-all teaching approach and seeks
to address the diverse learning needs of students within a
single classroom. The conventional one-size-fits-all teach-
ing approach assumes that all students in a class possess
the same level of readiness and can learn at the same pace
and in the same manner. However, students possess var-
ying prior knowledge, skills, and learning preferences.
Some students may grasp concepts quickly and need more
challenging material, while others may require additional
support and more time to understand the same concepts
(Tomlinson, 2017). Differentiated pedagogy involves ad-
justing various aspects of teaching, such as content, pro-
cess, and assessment, to cater to the individual learning
profiles of students (Dawson & Guare, 2018).
Differentiated pedagogy offers numerous benefits for
students and educators, allowing teachers to tailor their in-
struction to meet each student’s unique needs, abilities, and
interests (Tomlinson, 2017; Bahno & Serhiichuk, 2023).
This personalised approach enhances students’ learning
experience and ensures they are appropriately challenged
and supported (Benjamin, 2014). Students are more
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likely to engage in learning when presented with content
and activities that align with their interests and learning
styles. A deeper understanding of the material and more en-
thusiasm for learning can lead to heightened engagement.
S.W.Y. Wan (2016) argues that by catering to students’ di-
verse learning needs, differentiated pedagogy can help im-
prove academic performance. He further notes that when
students feel that their learning is meaningful and relevant
to them, they are more likely to excel in their studies. Differ-
entiated instruction fosters an inclusive classroom environ-
ment where all students are valued and respected for their
unique contributions. It helps create a sense of belonging
and ensures that no student feels left behind. Differenti-
ated pedagogy reflects the diversity of the natural world,
where people have different strengths and abilities. When
students experience personalised classroom learning, they
develop skills that prepare them to navigate a diverse and
complex world beyond school (Kotob & Abadji, 2019).

Students learn at different rates, and differentiated
pedagogy accommodates these differences by allowing stu-
dents to progress at their own pace. This flexibility can help
prevent students from feeling rushed or bored while ena-
bling them to develop a deeper understanding of the ma-
terial. In their research, X. Li et al. (2022) assert that when
teachers take the time to understand and address their stu-
dents” individual needs, it leads to stronger teacher-student
relationships. This rapport can enhance communication,
trust, and overall classroom dynamics for students. Differ-
entiated pedagogy benefits students with various learning
styles, abilities, and cultural backgrounds. According to
C.A. Tomlinson (2017), differentiated pedagogy particu-
larly benefits students with learning disabilities as well as
gifted students, as it offers individualised support to suit
their needs. Providing various learning opportunities and
challenges through differentiated instruction encourag-
es critical thinking and problem-solving skills. Students
are encouraged to think independently and apply their
knowledge to real-world situations. Addressing individu-
al learning needs early helps prevent academic gaps from
widening. Furthermore, teachers help struggling students
catch up to their peers by providing appropriate support
and intervention.

Teachers seeking to enhance their understanding and
implementation of differentiated pedagogy can explore var-
ious resources and professional development opportunities
that enable them to tailor instruction to meet their students’
diverse needs and learning styles. For instance, workshops,
seminars, and conferences featuring expert speakers,
hands-on activities, and opportunities to network with
other educators who focus on differentiated instruction
help teachers improve their practice (Blaz, 2023). Accord-
ing to D. De Neve & G. Devos (2016), professional learning
communities composed of teachers interested in differen-
tiated pedagogy provide an effective means of developing
and refining differentiated practices. Additionally, many
educational platforms offer online courses on differentiat-
ed instruction. These courses allow participants to learn at

their own pace and often include practical strategies and
real-world examples. C. Redecker & Y. Punie (2017) state
that participating in educational webinars and exploring
websites providing resources, lesson plans, and methods
for differentiated instruction is an effective way of gaining
an understanding of and implementing differentiated ped-
agogy in the classroom. Similarly, K.L. Martin et al. (2016)
emphasise that observing experienced teachers who suc-
cessfully implement differentiated strategies in their class-
rooms and seeking guidance from a mentor or professional
colleague is highly beneficial.

High academic performance serves as a powerful mo-
tivator force for learners, teachers, and parents; thus, every
effort should be made to achieve this goal. Whereas the
learner, as the focal point of learning, is expected to per-
form brilliantly, some cognitive processes may impact ac-
ademic performance. In this study, the cognitive process
under consideration is executive function (EF). According
to E.K. Goh & H.J. Jeon (2022), executive function refers to
the mental modulation of a learner’s behaviour to accom-
plish a task. Executive function encompasses cognitive pro-
cesses that allow learners to plan, supervise, regulate, or-
ganise, focus their attention, self-monitor, and coordinate
their actions (Titz & Karbach, 2014; Clements et al., 2016).
Executive function also improves learners’ critical thinking
and memory retention, consequently enhancing academ-
ic achievement. According to D.H. Clements et al. (2016),
executive function processes rapidly develop during early
childhood, highlighting their importancein early education.

Although executive function positively influences
learners’ overall academic development, the National Re-
search Council (2001) asserts that executive function sig-
nificantly impacts mathematical proficiency. The research
council identified five interwoven strands that contribute
to proficiency in mathematics: conceptual understanding,
strategic competence, procedural fluency, adaptive reason-
ing, and productive disposition (National Research Coun-
cil, 2001). These strands form the foundation for learners’
logical reasoning, justification, explanation, and reflection.
According to X. Zhang et al. (2020), enhancing mathemat-
ical proficiency in early education serves as a predictor
of greater achievement in later years. Similarly, evidence
suggests that learners’ early knowledge of mathematics
strongly influences their performance in both primary and
secondary education (Ten Braak et al., 2022). Therefore,
differentiated pedagogy plays a crucial role in improving
learners’ executive function to develop domain-specific
problem-solving competencies.

Regarding difficulties in executive function, the envi-
ronment plays a significant role. E.K. Goh & H.J. Jeon (2022)
state that a low-income family environment inhibits exec-
utive function. A child’s executive function development is
negatively affected when the home or school environment
lacks learning stimuli such as books, toys, technological
tools, and other necessary resources (Yogman et al., 2018).
Specifically, an unfavourable psychological environment,
characterised by parental conflict, domestic violence and
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persistent bullying at school, can severely impair a child’s
executive function (Ekeh & Venketsamy, 2021). Converse-
ly, meaningful interactions between parents and children,
teachers and learners, and among peers provide essential
stimuli and diverse experiences, leading to improved ex-
ecutive function. Notably, the home environment plays a
fundamental role in shaping learners’ executive function,
considering the influence of responsive parenting behav-
iour, emotional support, and cognitive stimulation (Kim &
Kwak, 2015). Furthermore, encouraging attention-orient-
ed engagement, reducing conflict and domestic violence,
eliminating aggressive behaviours that lead to depression,
and fostering family cohesion contribute to the enhance-
ment of executive function in young learners.

MATERIALS AND METHODS

The research adopted a qualitative methodology with a
phenomenological design to provide a thorough explora-
tion and understanding of the research subject. This ap-
proach was chosen to gain deeper insight into teachers’
and early-grade learners’ experiences, perspectives, and
interactions within public primary schools in Owerri Mu-
nicipal, Imo State, Nigeria. Through interviews and docu-
ment analysis, the researcher sought to provide a detailed
and nuanced description of how differentiated pedagogy is
implemented and perceived in early-grade classrooms in
these schools.

Teachers and parents of early-grade learners in Owerri
Municipal public primary schools comprised the research
participants. The researcher employed simple random sam-
pling to select eight schools out of twenty-five in the area
and chose one early-grade teacher from each school. Four
parents were also selected randomly from the same schools,
bringing the total to twelve participants. The simple ran-
dom sampling technique ensured an unbiased selection of
schools and participants. The researcher considered this
sample size adequate as the study aimed to provide a com-
prehensive exploration and deeper insight into teachers” use
of differentiated pedagogy in addressing learning difficulties
in early grades. The study focused on early-grade educators
within this school system, who formed the core research
participants. Using a systematic approach, the researcher
applied simple random sampling to carefully select a rep-
resentative sample of schools from a larger group of twen-
tyfive institutions within Owerri Municipal. A single ear-
ly-grade teacher was chosen from each school, resulting in
eight participants to align with the research’s defined scope.
The deliberate use of simple random sampling ensured
an unbiased selection process, allowing for a diverse rep-
resentation of educational contexts and teaching practices.

The researcher gathered data for this study through in-
terviews. This method facilitated indepth engagement with
participants, making it particularly suitable for the study.
The conversations were audio-recorded to ensure accurate
documentation of information. Subsequently, transcrib-
ing the interview recordings into text enabled data anal-
ysis. The study employed a word cloud and an integrated

Differentiated pedagogy for early-grade learners...

thematic analysis approach to determine the meaning of
the collected data. After transcription, the researcher fa-
miliarised himself with the participants’ responses, coded
the data, and identified emerging themes within the da-
taset. A rigorous validation process was employed to en-
sure the reliability and credibility of the gathered data. The
researcher utilised member checking and peer debriefing
to enhance the trustworthiness of the data. Through peer
debriefing, experts in the field were engaged to review and
provide feedback on the research process and findings. This
collaborative approach helped identify potential biases or
oversights, strengthening the overall integrity of the study.

Additionally, member-checking was employed to vali-
date the accuracy and authenticity of the data from the par-
ticipants’ perspective. Participants were given the opportu-
nity to review and verify the researcher’s interpretations of
their responses. This approach helped the researcher ensure
that participants’ voices were accurately represented in the
findings. The iterative feedback and validation process fos-
tered a sense of collaboration and mutual respect between
the researcher and the participants, further enhancing the
credibility of the data. Moreover, to validate the interview
questions used in the study, two experienced early child-
hood education specialists were consulted. These experts
provided valuable insights and feedback on the relevance,
clarity, and comprehensiveness of the interview questions.
Their input helped refine and improve the interview proto-
col, ensuring it effectively captured the desired information
and yielded meaningful data. By employing these valida-
tion techniques, the researcher upheld trustworthiness and
credibility in the research process, contributing to the rig-
our and reliability of the study’s findings.

The researcher diligently adhered to the ethical
guidelines outlined by J.W. Creswell & C.N. Poth (2016)
throughout the study, prioritising the well-being and pri-
vacy of the participants. Before the research commenced,
formal approval was obtained from the Faculty of Special-
ised Education Research Ethics Committee at Alvan Ikoku
Federal University of Education, ensuring the study met
rigorous ethical standards. The study obtained informed
consent from all participants, with strict adherence to eth-
ical protocols that ensured anonymity through the pseu-
donymisation of all personal identifiers and maintained
confidentiality using tiered data security measures. In-
terviews were scheduled exclusively during non-teaching
periods (breaks, after-school hours) to avoid disrupting
pedagogical activities, with strict adherence to the princi-
ples of voluntary participation, as outlined in the Belmont
Report (1974). No financial incentives, refreshments, or
compensatory measures were provided to participants,
eliminating potential coercion risks and safeguarding data
integrity against response bias. Written consent protocols
explicitly affirmed participants’ right to withdraw at any
stage without academic or professional repercussions. Each
participant was assigned a unique pseudonym, denoted as
Teacher Participant 1 (TP 1), Teacher Participant 2 (TP 2),
and so forth, up to TP 8. Similarly, Parent Participants were
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coded as PP 1, PP 2, and so forth, up to PP 4. The study
employed pseudonyms to refer to individual participants,
safeguarding their privacy and confidentiality.

Furthermore, to protect the identities of the schools in-
volved in the study, a similar coding system was employed.
Each school was assigned a coded identifier: Sch 1, Sch 2,
Sch 3, Sch 4, Sch 5, Sch 6, Sch 7, and Sch 8.

RESULTS

This study integrates empirical research, participant expe-
riences, and critical interpretation to provide a comprehen-
sive understanding of the implementation of differentiated
pedagogy in early-grade education. The study presents four
major themes that emerged from the data, supported by
relevant empirical evidence and participant narratives.

Theme 1: Teachers’ experiences and perspectives
on implementing differentiated instruction for diverse
learners

Identifying diverse learning challenges is a crucial first
step in implementing differentiated instruction. The par-
ticipant teachers consistently reported a range of learning
difficulties among their students. As TP1 notes:

“Yes sir;, I have, like some of them are slow in writing,
as they are in the class together, their learning or intellectual
ability are not the same, so those slow learners, you have to
give them time, like when you write on the board, you have to
wait for them to finish writing. Also, some of them are visual-
ly impaired, some of them have attention deficit hyperactive
disorder(lack of focus)”.

These observations align closely with the findings of
].S. Barrot et al. (2021) and J.M. Fletcher et al. (2007), who
emphasise the prevalence and impact of learning difficul-
ties in early education. The diversity of challenges identified
by teachers, including visual impairment, slow writing, and
attention deficits, reflects the complex nature of learning
difficulties described in the literature.

TP3’s experience further illustrates this complexity:
“Yes, I have [encountered learners with difficulty], like visual
impairment, slow writing, slow reading and lack of concen-
tration...”. These observations correspond with G.W. Hum-
phreys & V. Bruce's (2021) research on visual processing
disorders and executive function challenges in early learn-
ers. Teachers’ ability to identify these varied challenges is
crucial for implementing effective differentiated instruction.

The consistency in teachers’ observations across dif-
ferent classrooms suggests a widespread need for differen-
tiated instruction. However, the variation in how teachers
describe these challenges indicates a potential need for
standardised assessment tools and professional develop-
ment in identifying specific learning difficulties.

Teachers reported employing various differentiated in-
structional methods to address diverse learning needs. TP4
describes a multi-faceted approach:

“I emphasise on them, like yesterday I found out that
some of them cannot write or read. I started teaching them
how to read using syllables, like I will cut some words and tell
them to complete and pronounce them, sometimes I will tell

them to write numbers and figures from 1 to 200 just to keep
them busy. I also grouped them so that those that knows it
will also teach them how to do it”.

This approach exemplifies the principles of differenti-
ated pedagogy outlined by A. Benjamin (2014), which em-
phasises adapting content, process, and product according
to students” readiness, interests, and learning profiles. The
use of syllable-based reading instruction and peer teaching
reflects evidence-based practices in literacy development
(Aftab, 2016).

TP5 describes another strategy:

“OK like those finds it difficult to write, the visually im-
paired, you make sure you keep them at the front sit because
when they sit at the back, they will not see what is on the
board. You can also use the think-pair-share method whereby
in the class, you share them into groups; in each group, you
have a leader or coordinator, so you give them work to do”.

This approach incorporates environmental modifica-
tions and collaborative learning strategies, reflecting the
multi-faceted nature of differentiated instruction as de-
scribed by D.S.Y. Choi & P. Morrison (2014). While teach-
ers implement various differentiated strategies, there ap-
pears to be a need for more systematic and evidence-based
approaches. While valuable, relying primarily on seating
arrangements and group work could be supplemented with
targeted interventions for specific learning difficulties.

Both teachers and parents reported positive impacts
from differentiated instruction. TP7 observes: “Yes, it helps
the children a lot in terms of improvement and changes. You
will see the children concentrating for those that are not con-
centrating, and those that are not writing well will start writ-
ing well”. This outcome corroborates the research of S. Kim
& K. Kwak (2015), which found significant positive effects
of differentiated instruction on student achievement. PP1’s
feedback further supports this: “It has improved maximally,
shes now comfortable to learn, she is now eager to do her
assignment unlike before”.

These observations reflect the potential of differen-
tiated instruction to enhance academic performance and
student engagement, as noted in the literature (Goh &
Jeon, 2022). The positive feedback from both teachers and
parents suggests that differentiated instruction has a mean-
ingful impact. However, a more comprehensive long-term
assessment of these impacts would be beneficial to fully
evaluate the effectiveness of these strategies.

Despite the positive impacts, teachers face significant
challenges in implementing differentiated instruction. TP4
describes: “Hmm, it’s not really easy, it’s time-consuming,
we have to put more effort and work to achieve it, and also
observation for them to do the work very well and so many
other things involved”.

This echoes the findings of A.I. Gambari et al. (2018),
who identified time constraints and increased workload as
significant barriers to implementing differentiated instruc-
tion. TP2 adds:

“Ok, it consumes time because it’s time we used to do
it. For instance, if you are teaching mathematics, it will take
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more time to teach the slow learners to understand, so you
have to put more time into them to understand.”

These challenges highlight the need for systemic sup-
port and resources to enable effective differentiated in-
struction, as emphasised by A.I. Gambari et al. (2018). The
recurring reports of time and resource constraints across
multiple teachers suggest a systemic issue that needs ad-
dressing at an institutional or policy level. Without ade-
quate support, the full potential of differentiated instruc-
tion may not be fully realised.

Theme 2: Parent involvement and communication

The degree of parental involvement and communica-
tion between teachers and parents varies. TP8 describes
their approach:

“OK, you have to invite the parents because it’s team-
work between the parents and the teachers, so you invite the
parents and tell them the problem the child is having in the
class, then you tell the parents what to do at home to help the
child improve”.

This aligns with research by S. Kim & K. Kwak (2015)
on the importance of home-school partnerships in sup-
porting students with learning difficulties. PP2’s experience
reflects some success in this area:

“Yes, it was last session when they did open day; they
called parents to interact with their class teachers and the ar-
eas where their children are having difficulties so they will
know how to help them in their studies...”

While efforts are being made to involve parents, the
variation in approaches and experiences suggests a need
for more structured and consistent parent-teacher com-
munication strategies. Developing standardised protocols
for parental involvement could enhance the effectiveness of
differentiated instruction.

Theme 3: Enhancing educational quality through
teacher capacity building and inclusive practices

Teachers express appreciation for professional devel-
opment opportunities. TP5 shares:

“So, like recently, I have been doing different seminars.
The lecturers in the university’s primary education depart-
ment help teach us, so periodically, they conduct seminars
and workshops for us. So with training like that, you can be
equipped to assist the children when you come back...”

This aligns with research by D.S.Y. Choi & P. Morri-
son (2014) on the importance of ongoing professional devel-
opment in enhancing teachers’ ability to implement differ-
entiated instruction effectively. While teachers value these
opportunities, there appears to be a need for more targeted
training specifically focused on differentiated instruction
for students with executive function difficulties and visual
processing challenges. Developing a comprehensive and
continuous ongoing professional development programme
could significantly enhance teachers’ capabilities in this area.

There is growing awareness of and increasing imple-
mentation of inclusive education practices. TP2 describes
their approach:

“OK, thats mainstreaming, when I teach, I will make
sure they will be at the same level, the same level in the same
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that I have extra time to drill the special ones and the ones
with challenges, and I set a goal, questions, I give assignments
and call the child privately and also with the help of the par-
ents, we will move hand in hand to get the child”.

While there is a clear commitment to inclusive prac-
tices, there appears to be a need for more structured, ev-
idence-based approaches. Developing clearer guidelines
and targeted strategies for inclusive education could en-
hance the effectiveness of these efforts.

Teachers use various assessment methods to gauge the
effectiveness of their strategies. TP1 describes:

“I access it by evaluating the children, and I will write
questions after teaching. They will answer and pass, then I
will mark and do the corrections, so with their feedback, I
will know those that are doing well or lagging behind”.

This approach aligns with the principles of formative
assessment as described by P. Dawson & R. Guare (2018),
which emphasise the importance of ongoing feedback in
the learning process. While teachers employ various assess-
ment methods, there appears to be a need for more system-
atic and standardised assessment approaches. Developing
a comprehensive framework that integrates both formative
and summative assessment elements could provide more
robust data on the effectiveness of differentiated instruction.

Theme 4: Educational support systems — resources
and relationships in teaching and learning

Both teachers and parents identify the need for more
resources to support differentiated instruction. PP3 em-
phasises:

“You know they say that a hungry man is an angry man;
for these things now to work, there must be something to
be done; in such a school now, all these materials should be
made available, like blackboard, chalk, marker even the seats
because there is a way a student will sit in the class he or she
may not pay attention to what the teacher is teaching, the
students should be comfortable where they are sitting”.

Thisaligns with research by A.I. Gambariet al. (2018) on
the importance of adequate resources in implementing ef-
fective differentiated instruction. The consistent identifica-
tion of resource needs across multiple participants suggests
a systemic issue requiring institutional or policylevel inter-
vention. Addressing these resource gaps could significant-
ly enhance the effectiveness of differentiated instruction.

Participants emphasised the importance of positive
teacher-student relationships in facilitating learning. PP4
shares:

“Ok, initially she had some learning challenges while she
was in primary one because she is the type that if you scold
her, she gets withdrawn, you can ask her questions she will
not answer, so the teacher at that time was much more like
harsh to her so she began to be backward until I intervened in
the matter and told her the temperament of the girl that if she
continues this way you will lose her, I did that until she sub
pedalled and made her a friend and she started coming up”

This aligns with X. Li et al. (2022), who highlight the
significant impact of teacher-student relationships on
student engagement and achievement, particularly for
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students with learning difficulties. The emphasis on posi-
tive relationships suggests the need for additional training
and support for teachers in developing effective interper-
sonal skills and understanding diverse student needs. In-
tegrating this aspect more explicitly into teacher training
and professional development could enhance the overall
effectiveness of differentiated instruction.

Personal experiences often illuminate learners’” strug-
gles with executive function difficulties and visual process-
ing challenges. As a high school student, the author faced
significant difficulties with executive function and ADHD
while attending a boarding school where teachers and pre-
fects expected uniform conformity to school activities. The
rigid, one-size-fits-all approach and the absence of close
student-teacher relationships meant that difficulties with
task focus, organisation, and self-regulation went unno-
ticed, significantly impacting academic performance. It
was not until a teacher took a personal interest and applied
differentiated learning strategies that the author overcame
these challenges. This experience underscores the trans-
formative potential of individualised support and differen-
tiated instruction for learners facing cognitive processing
difficulties. The journey from struggling with unrecognised
learning challenges to achieving academic success through
targeted interventions highlights the critical importance
of educator awareness and appropriate instructional adap-
tations. Personal narratives such as this not only illustrate
the real-world impact of learning difficulties but also em-
phasise the potential for positive outcomes when students
receive the right kind of support at the right time.

Differentiated pedagogy emerges as a promising ap-
proach to addressing the diverse learning needs and abil-
ities of students, particularly those experiencing learning
difficulties in early grades (Suprayogi & Valcke, 2016;
Wan, 2016). When applied effectively, this teaching ap-
proach can promote inclusive education and ensure all
learners receive the necessary support. Implementation re-
quires teachers to employ various assessment tools to eval-
uate students’ strengths, weaknesses, and learning styles,
thereby identifying specific areas of struggle (Dawson &
Guare, 2018). This study focuses on visual processing and
executive function difficulties, recognising that learners
with these challenges may struggle with tasks involving the
recognition of shapes and letters, reading comprehension,
organisation, planning, and time management. By explor-
ing the application of differentiated pedagogy in address-
ing these specific learning difficulties, this research aims
to contribute to more effective educational strategies for
early-grade learners. The ability of differentiated pedagogy
to accommodate the unique needs of each learner, particu-
larly those with visual processing and executive function
challenges, offers a pathway towards more inclusive and
effective educational practices. This approach not only ad-
dresses the immediate academic needs of students but also
has the potential to foster long-term learning skills and
strategies that can benefit learners throughout their educa-
tional journey and beyond.

The importance of executive function in early edu-
cation cannot be overstated, as it forms the foundation
for critical thinking, memory skills, and overall academ-
ic development. The development of executive function
skills — such as planning, monitoring, self-regulation, or-
ganisation, attention control, and coordination - (Titz &
Karbach, 2014; Clements et al., 2016). is particularly rapid
during the early years, making it a critical focus area for
early-grade education. Research has shown that executive
function significantly influences mathematics proficien-
cy (National Research Council, 2001). The five strands
of mathematics proficiency - conceptual understanding,
strategic competence, procedural fluency, adaptive reason-
ing, and productive disposition - all rely heavily on exec-
utive function skills. This underscores the importance of
addressing executive function challenges early in a child’s
educational journey, as deficits in these areas can have
far-reaching consequences across various academic do-
mains and beyond.

Learners with visual processing difficulties may en-
counter numerous obstacles that adversely affect their
academic performance and overall learning experience.
Visual processing refers to the brain’s ability to accurate-
ly interpret visual information from the environment. Is-
sues with visual processing can hinder learners’ abilities
to recognise and differentiate letters, words, and symbols
(Janarthanan, 2017). Learners may experience difficulties
decoding words, tracking lines of text, and comprehend-
ing learning materials. Handwriting and spatial organisa-
tion skills are also affected, as these learners often struggle
with letter formation, sizing, spacing, and overall legibility
(Humphreys & Bruce, 2021).

Another challenge associated with visual processing
difficulties is the need for learners to remember and recall
visual information, such as shapes, colours, and images.
This challenge hinders learners’ ability to recognise familiar
objects or remember details from visual learning materials.
Consequently, difficulties in coordinating visual informa-
tion with motor skills lead to problems with activities such
as copying from the board, drawing, or completing puzzles.
Furthermore, learners with visual processing difficulties
struggle to sustain their attention on visual tasks, leading to
problems with focus and concentration in the classroom.
Visual processing issues impact learners’ ability to perceive
and interpret visual stimuli accurately, as demonstrated by
their trouble in recognising shapes, forms, and patterns
(Janarthanan, 2017).

Accordingly, they struggle to understand spatial con-
cepts, such as directionality, left-right orientation, and spa-
tial relationships between objects. A learners’ ability to un-
derstand and follow sequential information, such as steps in
a mathematical problem or directions for a science experi-
ment, is impacted by visual difficulties (Janarthanan, 2017).
Processing visual information can be overwhelming for
learners with these difficulties, especially in visually busy or
cluttered environments (Humphreys & Bruce, 2021). Visual
processing issues significantly affect learners’ performance
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across various subjects that heavily rely on visual informa-
tion, such as reading, mathematics, science, and art. Strug-
gling with visual processing challenges can lead to frustra-
tion, anxiety, and a decline in self-confidence, potentially
affecting students’ social interactions and overall well-being.

Flexible grouping of students based on their needs and
abilities is an effective approach to supporting learners with
visual processing and executive function difficulties (Choi
& Morrison, 2014). In their research, G. Coldn et al. (2022)
noted that forming flexible small groups or pairing where
students with different abilities provide opportunities for
struggling students to learn from their peers, allowing
for collaborative learning and peer support. Similarly,
AL Gambari et al. (2018) state that using varied instruc-
tional materials and techniques caters to different learning
styles. For instance, incorporating visual aids, hands-on
activities, technology tools, and manipulatives engages
students and enhances accessibility. Author D. Blaz (2023)
argues that this approach to learning is more accessible
by offering multiple pathways for students to demon-
strate their understanding, such as written assignments,
oral presentations, or multimedia projects. Comparably,
L.E Skaff et al. (2016) argue that developing Individualised
Learning Plans (ILPs) for students with specific learning
difficulties is an effective strategy to support students with
learning challenges. ILPs allow teachers to outline targeted
goals, strategies, and accommodations tailored to students’
needs. Regularly reviewing and updating these plans based
on ongoing assessments and progress monitoring ensures
that teachers remain informed about learner support pro-
gress (Dawson & Guare, 2018).

Scaffolding instruction for learners with learning disa-
bilities is an essential support system for students, as teach-
ers break down complex tasks into smaller, manageable
steps. According to J.R. Boyle et al. (2016), teachers must
provide scaffolds, such as graphic organisers, checklists,
or step-by-step instructions, to guide students through
learning. These supports should be gradually removed as
students become more independent and confident in their
abilities. S.L. Benton & S. Young (2018) highlight that pro-
viding timely and specific feedback to students helps them
understand their strengths and areas for improvement
while offering additional support through oneon-one or
small-group interventions, which provide targeted instruc-
tion and guidance. Similarly, S. Kim & K. Kwak (2015)
emphasise the importance of collaboration with parents
and caregivers to gain insights into students’ learning dif-
ficulties and establish a partnership that supports student
progress. Sharing information about strategies used in the
classroom and providing resources that parents can use to
reinforce learning at home is essential. In contrast, teach-
ers must remember that differentiated pedagogy is not a
one-size-fits-all approach: it requires continuous reflec-
tion, flexibility, and adaptation to meet the evolving needs
of each student (Benjamin, 2014). A comprehensive study
on differentiated pedagogy for early-grade learners with
executive function and visual processing challenges reveals
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Differentiated pedagogy for early-grade learners...

several critical recommendations that warrant immediate
attention and implementation. These recommendations are
designed to enhance the learning experience and outcomes
of affected students.

Professional development and teacher training emerge
as primary recommendations from this research. Edu-
cational institutions must prioritise regular, specialised
training to equip teachers with the skills needed to iden-
tify and address executive function and visual processing
challenges. These programmes should include mentorship
opportunities, where experienced teachers can guide newer
colleagues in implementing differentiated instruction strat-
egies. Additionally, workshops focusing on the latest re-
search-based interventions and technological tools would
help ensure that teachers remain current with best practic-
es for supporting diverse learning needs.

Resource allocation and infrastructure development
constitute another crucial area for improvement. Schools
must invest in appropriate learning materials and assistive
technologies to support learners with visual processing
challenges. Creating dedicated resource rooms equipped
with specialised learning tools and ensuring adequate
funding for assessment tools and intervention resources
is essential. Furthermore, implementing digital learning
platforms that support differentiated instruction would en-
hance the learning experience for students with these spe-
cific challenges. The study emphasises the importance of
effective assessment and monitoring systems. Educational
institutions should develop standardised screening tools
for the early identification of executive function and visual
processing challenges. Regular progress monitoring sys-
tems must be implemented to track student development
systematically. Creating Individualised Learning Plans with
specific, measurable goals for each affected student and es-
tablishing systematic documentation procedures for track-
ing intervention effectiveness would support more targeted
and successful interventions.

Parent-teacher collaboration is a vital component of
successful intervention strategies. Schools should establish
regular communication channels through various plat-
forms to keep parents informed and involved in their child’s
learning journey. Hosting workshops to educate parents
about executive function and visual processing challeng-
es would enable them to provide better support at home.
Creating parent support groups and developing home-
school partnership programmes would ensure consistency
in intervention approaches and create a more supportive
learning environment for affected students. The classroom
environment and teaching strategies require careful consid-
eration and modification. Teachers should implement flexi-
ble seating arrangements that accommodate visual process-
ing needs and utilise multisensory teaching approaches to
support different learning styles. Incorporating technolo-
gy-enhanced learning tools that support executive function
development and creating structured daily routines would
help students develop essential skills while accommodating
their specific needs.
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This integrated analysis reveals a complex landscape
of differentiated instruction implementation in ear-
ly-grade education. While teachers employ various strat-
egies and observe positive impacts, significant challenges
remain regarding time constraints, resource availability,
and systematic implementation. The voices of teachers
and parents highlight the critical need for ongoing pro-
fessional development, enhanced resources, and strong-
er home-school partnerships. Moving forward, there
is a clear need for more structured and evidence-based
approaches to differentiated instruction, particularly for
learners with executive function and visual processing
challenges. This should involve developing comprehen-
sive assessment frameworks, enhancing teacher training
programmes, and addressing systemic resource gaps. By
integrating these elements, schools can create more effec-
tive and inclusive learning environments that truly meet
the diverse needs of all students.

CONCLUSIONS

The research conclusively demonstrates that addressing
executive function and visual processing challenges in
early-grade education requires a multifaceted approach
involving educators, parents, and educational administra-
tors. Early identification of learning challenges is crucial,
as intervention in the early stages leads to better outcomes
and prevents the widening of achievement gaps. Teach-
er preparedness through continuous professional devel-
opment significantly impacts their ability to implement
effective differentiated instruction strategies and support
student success. The study’s findings emphasise that ad-
equate resources, both material and human, are essen-
tial for implementing effective differentiated instruction
strategies. Schools must prioritise resource allocation to
support these needs effectively. Success in supporting
learners with these challenges requires strong collabora-
tion between teachers, parents, and other stakeholders in

the educational system. Moreover, the research under-
scores that each learner’s needs are unique and require
personalised intervention strategies, making a one-size-
fits-all approach ineffective.

This study reveals that differentiated pedagogy effec-
tively addresses the diverse learning needs of early-grade
students. Teachers’ observations and participant feedback
demonstrate that adaptive instructional methods lead to
improved student engagement and academic performance,
particularly for learners facing challenges such as visual
processing difficulties and executive function deficits. Both
educators and parents highlight the positive impact of these
tailored strategies, noting increased confidence and better
classroom outcomes. However, the study also identifies
persistent challenges, including time constraints, resource
limitations, and the need for more systematic assessment
tools. Overall, the findings underscore the promise of dif-
ferentiated instruction while emphasising the necessity for
enhanced professional development, structured support
systems, and robust home-school partnerships to fully re-
alise its benefits. Future research should focus on enhanc-
ing understanding and improving intervention strategies.
These include examining the longterm effectiveness of
specific intervention strategies, evaluating the impact of
technology-enhanced learning tools on student outcomes,
understanding the role of cultural factors in intervention
effectiveness, conducting cost-benefit analyses of various
intervention approaches, and developing more efficient as-
sessment tools.
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OudepeHuinoBaHa neparorika s y4yHiB MoOnoALWIKNX KnaciB
3 npo6nemamMmm BUKOHaBYOI (PYyHKLii Ta BidyasbHOI 06po6ku iHpopmaLil

AHoTauif. Ile mocmimkeHHSA € aKTyaJbHUM, OCKi/IbKM BOHO IOKpAally€ KOTHITMBHI HaBMYKM, >XMTTEBO Ba)K/IMBi B
CYCHIZIbCTBI, KepOBAaHOMY TEXHOJIOTiAMM, i CIIpusA€ piBHOIPAaBHOMY HaBYaHHIO, BUPINIYIOYM IPOOIEeMU BUKOHABYOI
¢yHKUil Ta 30poBOro CpUTHATTA. TakyM YMHOM, JOCIPKeHHA MaJIo Ha MeTi 3aIIpOIIOHYBaTH pi3Hi mepgarorivui nigxonu
WIS TIOM'SKIIEHHA TPYRHOLIIB Y HaBYaHHI MOJIOAMX Y4YHIiB 3 Ipo6ieMaMyl BUKOHaBYOI (yHKIIi Ta 30poBoi 06poOKu.
3acTOCOBYIOUN SAKICHUII METOJ HOCTIIKEHH:, 3a JJOIIOMOTIOI0 IIPOCTOI BUIIAKOBOI BUOIPKYU 3 JBaHAALATYU yYacHMKIB
(BiciM BuMTesTiB 1 YOTHPY O6ATHKI) 3 BOCBMM JePXKaBHUX IIOYATKOBYX LKL/ 6y/I0 BUBYEHO JJOCBiJ BUMTEIIB i CIPUITHATTA
6aTbKaMy JOCTiIKyBaHOro ABua. [y 300py JaHUX BUKOPUCTOBYBAIOCA HalliBCTPYKTypOBaHe iHTepB’I0. PesymbraTu
II0Ka3ajy, 110, X04a BYMTENi 3aCTOCOBYIOTH pi3Hi gudepeHniiioBaHi cTpaTeril, BK/IOYal0Yy THYYKe I'PYIyBaHHA Ta
MYJIbTUCEHCOPHI Ii/IXO/V, BOHM CTUKAIOThCA 31 3HAUHMMY IIpo0IeMaMyl, TAaKMMI AK OpaK 9acy, 0OMeXXeHiCTb pecypciB Ta
HeJJ0CTaTHA CIlelliali3oBaHa MiAT0TOBKA. JJoCiKeHHA MiKPeC/IN/IO BaXK/IMBiCTh NO3UTUBHYUX CTOCYHKIB Mi>K BUMTETAMU
Ta Y4YHAMM, a TAaKOX CIIBIIpalli MiX 6aTbKaMI Ta BUMTENAMU IJISL YCIIIIHOTO BIIPOBA/I>KEHHS ﬂM(bepeHuiﬁOBaHoro
HaBYaHHA. BunTesi Mo4aTKoBUX KJIaciB, AKi BIIPOBa/)KyBall CTPYKTYpOBaHi iHTepBeHIIil Ta iHAMBiya/TisoBaHi migxonu
70 HaBYaHHA, NOBiJOMUIM IPO INOKpAallleHHsA 3a7y4eHH:A Y4YHIiB Ta IXHBOI akajieMiuyHoi ycmimHocTi. JJocmimkeHHa
CIIpysie pO3yMiHHIO TOTO, K AudepeHLilioBaHa Iefjarorika Moxe eQeKTUBHO IATPUMYBATU YYHIB II0YaTKOBUX K/IaciB
3 0COONMVBYMMY HaBYQJIbHUMU IIpoOeMaMy. PeKOMEH[IOBaHO BJOCKOHAIIOBATU IPOrpaMy Ipo¢eciliHOro posBUTKY,
IIOKpaIyBaTy PO3IOAII pecypciB, CTPYKTYPyBaTH CUCTEMU OLIHIOBaHHA Ta 3MILIHIOBAaTM ITaPTHEPCTBO MDX OaTbKaMm
Ta BUUTE/LAMU. BcTaHOBIEHO, 0 AudepeHIilioBaHe HABYaHHA IIiIBUIYE aKaJeMidHy YCIILIHICTb, pO3BMBAIOYY B YYHIB
HaBUYKM CAMOPETy/IALil Ta BIEBHEHICTh Y BUKOHAHHi 3aBaHb. [IpiopuTeTHICTD iHK/II03MBHYUX NPAKTHK Ta MiJBUIIEHHA
kBai¢ikanii BuuTesniB 3 60Ky KepiBHUI[TBA MK BUABMINCA KIIOYOBYMY IHCTUTYLITHUMM PaKTOPaMIU, 110 CIIPUAIOTD
upoMmy. Lleit mipxin cnpuse mocarsennio LJCP 4, 3MeHnIyoun HepiBHICTb y HaBYaHHI B paHHIN OCBITi 3a JOIOMOTOI0
TeJJaroTivHO Yy TAMBUX PaMOK. Pe3ynbraTy JOCIiPKeHHA CYTTEBO BIUIMBAIOTh Ha OCBITHIO OMITHKY, TiITOTOBKY BUNTENIB
Ta IPaKTUKY poOOTH B KJIaci, CIPSAMOBaHy Ha NiATPUMKY pi3HOMaHITHMX HaBY4aJIbHMUX IIOTPeb y IOYaTKOBiN OCBiT

KniouoBi cnoBa: BukoHaBua (QyHKIis; BisyaspHa 06po6ka indopmanii; yuHI MOTOAMINX K/IAciB; TPYSHOLLI y HABYAHHI;
PO3BUTOK BUUTEIB
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INTRODUCTION

Abstract. The purpose of the study was to investigate the impact of interactive
methods, digital technologies and an interdisciplinary approach on the
formation of students’ mathematical competence and the effectiveness of
knowledge acquisition. The methodology included comparative analysis,
pedagogical experiment, analysis of strengths and weaknesses, opportunities
and threats, and identification of innovative approaches to the formation
of mathematical competence of higher education students in the Primary
Education programme. The results of the study showed that keeping progress
diaries promotes self-reflection of students, improves their ability to plan
the learning process and increases motivation. Students’ self-assessment
confirmed the growth of confidence in their knowledge and skills, as well as
the development of independence. Improvements were found in planning
their own learning and setting realistic goals using new approaches. This
indicated an increase in their learning motivation and active participation
in the educational process. Innovative teaching methods, such as problem-
based learning, modelling, interactive technologies and gamification, have
improved the understanding of mathematical concepts. Comparative
analysis showed a higher level of success in the experimental group - the
average score of test tasks increased by 23%. The diaries helped students to
understand their own learning progress, which increased their motivation
and engagement. The use of digital tools, such as GeoGebra and Desmos,
improved the visualisation of mathematical processes. The main challenges
were adaptation to new learning formats and the need for teacher training.
The findings can be used to improve methodological approaches to teaching
mathematics in higher education and to develop recommendations for the
introduction of innovative technologies in the educational process

Keywords: educational process; gamification; critical thinking; latest
methods; individual needs

Developing students’ mathematical competence requires
the implementation of effective teaching approaches that
consider their individual needs and future professional ac-
tivities. The use of adaptive online platforms, integration
of project work and modelling of real-life situations con-
tribute to the understanding of mathematical concepts and
the development of analytical thinking. In addition, the
combination of mathematical disciplines with other fields
of knowledge helps students to see the practical value of the
skills they have acquired.

The relevance of the study is due to the reform of ed-
ucational standards, which involve the development of
not only subject knowledge but also the ability to apply
mathematical models in practical situations. In particular,
European and international educational trends emphasise
the importance of developing critical thinking, mathemat-
ical literacy and an interdisciplinary approach to learning.
The emphasis on interactive methods, such as team tasks,
case discussions and digital simulations, increases moti-
vation to learn and develops the ability to solve complex
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problems. Such approaches contribute not only to the suc-
cessful learning of the material, but also to preparing stu-
dents for future professional challenges, where mathematical
competence plays an important role (Hetmanenko, 2024).
The issue of forming and developing the mathematical
competence of students and teachers with the help of new
technologies has been studied by a number of researchers,
in particular, J. Pifiero Charlo et al. (2022) found that the
process of algorithmisation significantly influenced the for-
mation of mathematical competence of students who stud-
ied Algoritmos Basados en Numeros and Counting-Based
Calculation using game technologies. The study showed
that students who were taught using the Algoritmos Ba-
sados en Numeros methodology showed better results in
arithmetic operations and understanding of numerical re-
lationships compared to students who used the tradition-
al Counting-Based Calculation approach. The study by
P. Frejd & P. Vos (2022) analysed innovations in the assess-
ment and development of mathematical modelling. They
found that new approaches can help improve competenc-
es in mathematical modelling. The main findings relate to
teaching methods, assessment, and the importance of un-
derstanding context when teaching modelling. T. Zapor-
ozhchenko et al. (2022) examined ways to improve the
mathematical competence of future primary school teach-
ers in Ukraine. They concluded that the use of innovative
methods, in particular the integration of STEM education
and problem-based learning, contributes to improving the
level of students’ training. In addition, they emphasised the
need to expand the practical component in the educational
process, which allows future teachers to better understand
how to effectively teach mathematics to younger students.
O. Onoprienko & S. Skvortsova (2024) analysed the educa-
tional programme “Methodology of Forming Mathemati-
cal Competence of Primary School Students”, considering
it as a resource for teachers’ professional development.
They found that the programme helps to improve teachers’
methodological skills, allowing them to more effectively
develop students’ mathematical competence. The authors
noted that the introduction of the programme into the
teacher training system has a positive impact on teachers’
readiness to use active methods of teaching mathematics.
A. Kolomiiets et al. (2023) focused on improving the
cognitive component of mathematical competence of stu-
dents of technical specialities. They concluded that the use
of practice-oriented methods and digital technologies sig-
nificantly improves the quality of mathematical training.
The authors emphasised the success of integrating prob-
lem-based learning and modelling of real technical pro-
cesses into the curriculum, which contributes to improving
students’ mathematical literacy. M. Kandemir & N. Eryil-
maz (2025) found that mathematical modelling with the
help of digital tools not only improves the quality of learning
but also stimulates students’ interest. The authors proved
that the integration of technology into the educational pro-
cess contributes to the development of analytical thinking
and the ability of students to apply the acquired knowledge

in practical tasks. Y. Wulandari et al. (2024) found that fu-
ture mathematics teachers demonstrated different levels of
mathematical literacy in graph theory, with the most dif-
ficult tasks requiring abstract thinking and applying con-
cepts in new contexts. The authors highlighted that it is
necessary to strengthen teaching methods focused on the
development of logical analysis and solving non-standard
problems. L. Zhang et al. (2025) conducted a systematic re-
view of interventions in mathematics education aimed at
supporting and assessing the process of formulating math-
ematical problems. They found that the most effective ap-
proaches were those that combined guided learning with
independent research, as they promoted the development
of students’ creative thinking and mathematical skills.

The main aspects of students’ mathematical training
in the context of their professional self-realisation were
studied by M. Astafieva et al. (2020). They found that com-
bining traditional methods with modern digital resources
significantly improves the learning process. The authors
emphasised the need to expand the use of interactive
technologies in teaching to develop critical thinking and
adapt students to real professional challenges. M. Munaji et
al. (2025) analysed flexibility in teaching mathematics in
interactive classrooms and found that the effectiveness of
this approach depended largely on the role of teachers in
creating a dynamic learning environment. They found that
flexibility facilitated the adaptation of teaching methods to
individual student needs, which improved understanding
of mathematical concepts. B. Williner (2024) investigated
the impact of tasks using GeoGebra software on the devel-
opment of mathematical competence. The author found
that the use of this resource allows students to better un-
derstand mathematical relationships, improves their moti-
vation to learn, and contributes to more effective mathe-
matical problem-solving. Despite a considerable amount of
research, the influence of individual cognitive styles of stu-
dents on the effectiveness of using information technology
in mathematics teaching remains insufficiently studied.

The aim of the study was to investigate different meth-
ods that influence the formation of mathematical compe-
tence in future primary school teachers through the intro-
duction of interactive approaches, digital technologies and
interdisciplinary learning. Objectives of the study were:

e to analyse innovative methods of forming mathe-
matical competence in higher education students majoring
in Primary Education;

® to compare the effectiveness of the methods used in
the formation of mathematical competence of the study
participants;

o to identify factors that facilitate or hinder the effec-
tive application of innovative approaches in the educational
process.

MATERIALS AND METHODS

The pedagogical experiment, which was conducted at Pav-
lo Tychyna Uman State Pedagogical University, involved
50 students majoring in Primary Education, who were
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divided into two groups: control (25 students) and experi-
mental (25 students). The control group consisted of 5 boys
and 20 girls, and the experimental group consisted of 5 boys
and 20 girls. The age of the participants ranged from 18 to
22 years. The experiment lasted from September 2023 to
May 2024. Students were selected to participate in the ex-
periment based on their level of mathematical competence
and digital skills. The level of mathematical knowledge was
assessed through pre-testing, which allowed to identify stu-
dents with the appropriate level of training for each group.
Students were randomly assigned to the control and exper-
imental groups. All ethical standards were met during the
study. Students voluntarily participated in the study and
received full information about its objectives, methods and
possible consequences. Data confidentiality was ensured,
and none of the participants’ personal information was
disclosed without their permission. The study also received
ethical approval from the Pavlo Tychyna Uman State Ped-
agogical University’s Ethics Committee, which confirmed
that all procedures met ethical requirements and standards
for scientific research.

The group of teachers who assessed the students’ re-
sults consisted of 2 women. All teachers had higher qual-
ifications and more than 5 years of experience in teaching
mathematics, with PhD degrees. They participated in the
assessment of students’ results and actively adjusted teach-
ing approaches. Standardised test tasks developed on the
basis of the curriculum were used to determine the initial
level of students before the experiment. Written tests with
open and closed questions, as well as matching and short
answer tasks were used to measure the level of knowl-
edge (for example, the geometry task included calculating
the area of a triangle with sides of 6 cm, 8 cm and 10 cm,
where the correct answer was 24 cm? in the section “Ele-
ments of Mathematical Logic”, students had to determine
the number of ways to arrange 5 different books on a shelf.
The correct answer was 120. After group assignment and
pre-testing, teaching was carried out according to innova-
tive approaches for the experimental group and traditional
methods for the control group. The assessment of mathe-
matical tasks was carried out by the number of correct an-
swers to test tasks, as well as by the level of participation
and involvement of students in the learning process. The
specific criteria were as follows:

® 5 points - the student successfully completed the
task with a high level of accuracy and confidence, actively
participated in the class, and demonstrated a positive atti-
tude towards the methods used;

@ 3 points - the student performed the task with some
mistakes, the level of his/her involvement in the learning
process was average, motivation, and performance varied;

e 1 point - the student had significant difficulties in
solving problems, showed a low level of participation and
motivation, and failed to complete assignments.

Forms of work included lectures, seminars, practical
classes, group projects, and independent work in mathe-
matics in accordance with the educational and professional
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programme “Primary Education” The control group was
taught using traditional methods, with an emphasis on
explaining the material by the teacher, while the experi-
mental group was introduced to digital technologies, prob-
lem-based learning, and an interdisciplinary approach.
Problem-based learning for students in the experimental
group included working on open-ended mathematical
problems. Using the project method, these students con-
ducted research based on real statistical data, creating an-
alytical reports and presentations. Interactive digital tech-
nologies included GeoGebra, Desmos, and Moodle for
process visualisation and self-testing. Modelling and sim-
ulations helped analyse economic and physical processes,
while gamification in the form of mathematical quests and
quizzes enhanced learning. The data obtained allowed to
evaluate the effectiveness of the methods and compare the
results of the experimental and control groups.

The students kept diaries, recording: self-assessment
of performance (level of understanding of the material,
complexity of tasks, individual progress), comparison of
the results of exercises (analysis of changes at each stage of
learning) and feedback from teachers (recommendations,
correction of errors, comments). Content analysis was used
to analyse the diaries, i.e., the students’ entries were cod-
ed into main categories (e.g., “improved understanding,
“difficulties”, “need for additional explanations”) and then
evaluated qualitatively and quantitatively.

After the experiment, students’ performance was as-
sessed by means of repeated tests, quizzes, analysis of prac-
tical problem-solving and oral responses. Teachers com-
pared the average score in the two groups, analysed the
quality of problem-solving, the level of independence and
the ability to apply mathematical knowledge in practical
situations. To compare the results of the experimental and
control groups, the student’s t-test for independent samples
was used, as the data under study had a normal distribu-
tion. The statistical error was considered significant at the
level of p <0.05, which allowed to assess the reliability of
changes in the level of students’ mathematical competence.

For the analysis, several innovative methods of form-
ing the mathematical competence of future primary school
teachers were selected: problem-based learning, pro-
ject-based learning, digital technologies, modelling, and
gamification. The ratings were provided by teachers on a
5-point scale, where: 5 — very high level, 4 - high, 3 - me-
dium, 2 - low, 1 - very low. The methods were evaluated
according to the following criteria: analytical thinking (test
results with comparison of alternative solutions, where 5
is all completed tasks), applicability in real life (success in
completing practical tasks that simulated real problems,
where 5 is all solved problems), efficiency (5 is providing
logical justifications for all tasks), motivation (5 - providing
detailed answers in class, attending all classes), independ-
ence (5 — all tasks completed without the help of a teach-
er), interactivity (5 - high level of engagement through
digital tools, group projects, simulations). The comparative
analysis allowed to identify the most effective methods for
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developing mathematical competence in future prima-
ry school teachers, taking into account these criteria. A
SWOT analysis of the innovative forms of work of the ex-
perimental group was conducted, which allowed to assess
the factors that contributed to better student results and
effective formation of mathematical competence.

RESULTS

Before the experiment began, an initial test was conducted
to assess the participants’ level of competence in key math-
ematical knowledge. Analysis of the data helped to estab-
lish the baseline and identify potential areas for improve-
ment (Table 1).

Table 1. Pre-experimental testing results for both groups

Before the experiment begins

Categories Points .
Control group Experimental group
1 33% 28%
Algebra 3 47% 47%
5 20% 25%
1 40% 34%
Functions and graphs 3 43% 44%
5 17% 22%
1 27% 22%
Geometry 3 50% 50%
5 23% 28%
Lowical thinking and 1 23% 19%
ogica t. InKing an 3 53% 53%
combinatorics
5 24% 28%
1 30% 25%
Applied problems 3 50% 50%
5 20% 25%

Note: percentages are the number of students in the corresponding category

Source: compiled by the author

The forms of work during the experiment included
lectures, seminars, practical classes, group projects, and
independent work. The control group used traditional ap-
proaches that focused on explaining the material by the
teacher, taking notes, and reproducing tasks. The main em-
phasis was placed on the mechanical learning of algorithms
and solving standard problems according to a model,
which helped to develop skills but did not always stimulate
a deeper understanding of mathematical concepts.

The implementation of teaching methods in the experi-
mental group was based on modern pedagogical approach-
es aimed at improving students’ mathematical competence.
The main criteria for choosing methods were their effec-
tiveness in developing analytical thinking, practical orien-
tation and motivation to learn. One of the key approaches
was the integration of digital technologies into the learn-
ing process. The use of mathematical simulators allowed
students to visualise functions, geometric structures and
analyse graphical dependencies, which increased their un-
derstanding of mathematical concepts (Sirakov, 2022; Kuli-
mova, 2024). The use of interactive tests in Google Forms
provided prompt feedback, which facilitated the correction
of knowledge and independent work. The use of the Moo-
dle online platform allowed for distance learning by pro-
viding access to learning materials, tests, and discussions.
In addition, the introduction of an interdisciplinary ap-
proach allowed for the integration of mathematical knowl-
edge with other disciplines, such as physics, economics,
and computer science. For instance, when studying the
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topic “Linear Equations’, students modelled financial pro-
cesses, analysed economic indicators and predicted changes
in exchange rates, which demonstrated the practical impor-
tance of mathematical methods in professional activities.

The project-based learning method also played an
important role in developing mathematical competence.
Students worked in groups to develop their own mini-re-
search, create presentations and demonstrate the applica-
tion of mathematical principles. For example, as part of the
Functions and Graphs topic, students analysed statistical
data on demographic changes in different countries, identi-
fied trends and made predictions based on the results. This
contributed to the development of teamwork skills, ana-
lytical thinking and effective communication. To increase
student motivation, gamification elements were intro-
duced into the learning process. The use of mathematical
quests, contests, interactive quizzes and competitions made
learning more interesting and dynamic (Neugebauer et
al., 2023). For example, students competed in the speed of
solving problems, participated in mathematical marathons
and collective logic games, which stimulated interest in the
subject and contributed to better learning.

The analysis of the students’ progress diaries of both
groups allowed to assess not only the level of learning,
but also motivation, independence in learning, reflective
skills and the effectiveness of the methods used. In the
control group, where traditional teaching methods (lec-
tures, standardised exercises, testing) were used, students
generally demonstrated passivity in the learning process.
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It was recorded that 68% of students reported difficulties
in memorising problem-solving algorithms without a deep
understanding of their application, and only 32% noticed
improvements in solving mathematical problems during
the course. In addition, 47% of students reported problems
with applying the formulas they had learnt in new or un-
usual situations. In terms of motivation, 55% of students
perceived the learning process as monotonous, and 61%
completed assignments mainly to get a grade rather than to
learn the material. Only 28% enjoyed solving mathematical
problems. An analysis of students’ reflections showed that
only 25% tried to analyse their own mistakes, while 40%
noted the need to repeat the material multiple times be-
cause of its rapid forgetting. Teachers noted that the control
groups diary entries were mostly descriptive, without an
in-depth analysis of their own achievements or difficulties.
At the same time, students in the experimental group, who
studied using problem-based learning, the project method,
interactive digital technologies, modelling, and gamifica-
tion, demonstrated much more active engagement in the
learning process. For example, 84% of students said that the
use of new methods helped them better understand math-
ematical concepts and make it easier to apply knowledge
in practical situations, and 79% reported a significant im-
provement in their ability to analyse complex mathematical
problems and look for alternative solutions. Overall, 88%
of students reported significant progress in their under-
standing and application of mathematical concepts over
the course of the course. In terms of motivation, 82% of
students said that the new methods made learning more

Kobernyk

interesting and interactive, and 76% reported an increase in
intrinsic motivation due to the ability to find solutions on
their own through simulations and digital platforms. In ad-
dition, 91% of students enjoyed group discussions and ex-
plaining the material to their classmates, which improved
their understanding of the topic. In the area of reflection,
91% of students actively analysed their progress, compar-
ing the results at the beginning and end of each stage of
learning, and 76% described their own mistakes in detail,
formulating strategies to avoid them in the future. Teach-
ers noted that students in the experimental group showed a
deeper analysis of their own achievements and difficulties,
and used self-reflection and critical thinking more often.
A comparative analysis of the results of the control and
experimental groups revealed significant differences. While
the control group mostly perceived learning as an obliga-
tion, the experimental group showed a much higher inter-
est in the subject (82% vs. 55%). Only 25% of students in
the control group analysed their own mistakes, while in the
experimental group this figure reached 76%. Students in the
experimental group also showed a higher level of independ-
ence in learning, actively using digital tools, simulations,
and group methods to find solutions on their own. The data
obtained confirmed the effectiveness of innovative teach-
ing methods, especially in terms of developing analytical
thinking, reflection and independent work of students. The
results of the repeated testing indicate that the use of such
pedagogical technologies has significantly increased the ef-
fectiveness of learning and contributed to the formation of
a deeper understanding of mathematical concepts (Table 2)

Table 2. Post-experimental testing results for both groups

At the end of the experiment

Categories Points .
Control group Experimental group
1 20% 6%
Algebra 3 50% 31%
5 30% 63%
1 27% 3%
Functions and graphs 3 50% 28%
5 23% 69%
1 20% 9%
Geometry 3 53% 31%
5 27% 60%
Logical thinki d 1 17% 6%
ogica t. InKing an 3 57% 34%
combinatorics
5 26% 60%
1 23% 6%
Applied problems 3 53% 31%
5 24% 63%

Note: percentages are the number of students in the corresponding category

Source: compiled by the author

A comparative analysis of the results before and af-
ter the experiment showed that the traditional teaching
methods used in the control group, although they con-
tributed to a certain improvement in students’ knowl-
edge, this progress was not as pronounced as in the case
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of interactive teaching methods. In the control group, the
improvement in mathematical knowledge was moderate.
The analysis of the results showed that the number of
students with a low level of mathematical knowledge de-
creased by 7-13%, depending on the category of tasks. At
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the same time, the proportion of students who achieved a
high level of proficiency increased by an average of only
5-10%. These results indicate that traditional teaching
methods, while having some positive impact, are not al-
ways able to provide a deep understanding of the material,
especially when it comes to complex mathematical topics.
The smallest improvements were recorded in the catego-
ries of Functions and Graphs and Applied Problems. This
may be due to the fact that in order to master these top-
ics effectively, students need not only to memorise theo-
retical material, but also to develop skills in its practical
application, which requires the use of more interactive
teaching methods. In contrast, the experimental group
showed a significant increase in the level of mathemat-
ical competence. The test results show that the number
of students with high results increased by 35-45% in all
assessment categories. This was a strong proof of the ef-
fectiveness of the methods used, such as problem-based
learning, modelling, and the integration of digital tech-
nologies. The progress was particularly pronounced in the
categories of Functions and Graphs (+47%) and Applied
Problems (+38%). Such a significant increase indicat-
ed that the use of visual models, interactive digital tools
and real-life practical tasks contributed to a better un-
derstanding of the material. Digital technologies allowed
students to simulate functions in a virtual environment,
observe changes in parameters in real time, and analyse

the results, which greatly facilitates the understanding of
complex mathematical concepts.

Another important aspect is the reduction in the
number of students with low levels of mathematical skills
in the experimental group. For example, in the category
“Functions and Graphs” this figure decreased from 34% to
3%, and in the category “Applied Problems” - from 25%
to 6%. This indicates that the teaching methods used not
only contributed to the development of strong students, but
also provided support for those who had initial difficulties
with mathematics. It is important to note that the innova-
tive methods helped students with low levels of preparation
to overcome the main barriers to learning mathematics by
making the material more accessible and understandable.
In addition, the results confirm the importance of develop-
ing logical thinking and combinatorics. In the experimen-
tal group, the proportion of students with a high level in
this category increased from 28% to 60%. This indicates the
effectiveness of gamification, interactive tasks and prob-
lem-based learning in the development of analytical skills.
The use of gaming elements in the learning process allowed
students to learn the material better, as such teaching meth-
ods stimulate active thinking, promote the development
of a strategic approach to problem-solving and increase
the level of cognitive flexibility. The effectiveness of the
above-mentioned teaching methods was then determined
by five key criteria, as shown in Table 3.

Table 3. Analysis of the effectiveness of innovative teaching methods

Teaching methods

Analytical thinking

Applicability in
real-world conditions

Student

motivation Independence

Interactivity

Problem-based learning 4.5 4.7 3.5 4.6 3.8
Project method 4.6 4.8 4.5 4.7 3.9
Imtircﬁlovli‘giilffal 35 37 46 36 48
Modelling and simulations 3.6 4.8 4.6 3.7 4.7
Gamification 2.8 3.5 4.7 2.5 4.7

Note: ratings are given on a 5-point scale, where: 5 — very high level, 4 - high, 3 — average, 2 — low, 1 — very low

Source: compiled by the author

Problem-based learning and the project method had
the highest rates of analytical thinking development.
This is because these approaches are focused on solving
complex problems that require in-depth analysis, criti-
cal thinking, and information synthesis. Participants in
the learning process must find ways to solve problems on
their own, which helps to develop logic and argumenta-
tion. Instead, gamification demonstrated the lowest level
of analytical thinking. This is due to the fact that it focuses
more on motivation and engagement rather than in-depth
analysis. Game mechanics often use simpler tasks, which
reduces the level of cognitive load.

Gamification had the highest motivation scores. This
is because the use of game elements, such as points, rat-
ings, rewards, and interactive scenarios, increases stu-
dents’ interest and engagement. Students often perceive
learning through game-based mechanisms as less stressful

and more attractive. The project-based method and sim-
ulation also had a high level of motivation, as students
see clear results of their work. In contrast, problem-based
learning has an average level of motivation, as solving
complex problems can cause cognitive load, which is not
always attractive to all students.

An important aspect is that, although the motiva-
tional indicators differ, each approach also affects the
level of student autonomy. Problem-based learning and
the project method greatly contribute to the development
of independence, as students must research a problem,
formulate questions, analyse information, and propose
solutions on their own. Gamification, on the other hand,
has a low level of autonomy development, as most gam-
ified learning platforms provide structured, directed in-
teraction that does not always require deep independent
analysis. But the highest level of interactivity is observed
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in gamification and interactive digital technologies. This
is due to the use of visualisation, interactive simulations,
game scenarios and multimedia elements, which allows
students to actively interact with the material. In addi-
tion, problem-based learning and the project method
have an average level of interactivity, as they are based
more on group work and discussions than on interactive
technologies.

After analysing students” progress diaries, testing, and
comparing the results of the control and experimental
groups, a SWOT analysis of innovative methods of devel-
oping mathematical competence was conducted. This made
it possible to identify the main advantages and disadvan-

Innovative approaches to the formation...

tages of each approach, as well as to assess their impact on
the level of student learning. The analysis helped to identify
the factors that contributed to the improvement of learn-
ing outcomes and the possible risks associated with the in-
troduction of new methods. Particular attention was paid
to the effectiveness of digital technologies, problem-based
learning, project-based learning, modelling, and gamifica-
tion. This made it possible to draw conclusions about the
feasibility of further use of these methods in pedagogical
practice and to identify the best strategies for their imple-
mentation. Table 4 below presents the results of the SWOT
analysis of the innovative teaching methods used in the ex-
perimental group.

Table 4. SWOT-analysis of the applied innovative methods of mathematical competence formation

Methods Strengths Weaknesses Opportunities Threats
o — Requires more time to Development of There may be a lack of
Develoagﬁe;: a?f (igatll csel*;lﬂtlfsunkmg prepare and conduct independent research sufficient support from
Problem " classes skills teachers
based learning Increase motivation to learn Can be difficult for It is difficult to assess the

Improving teamwork skills

students with insufficient

Adaptation to real
professional situations

individual contribution
of a student in group

background knowledge work
Stimulate students’ creativity and High work!oad _ Improving P0551l?le difficulties in
. for teachers in the interdisciplinary accessing the necessary
independence ;
. assessment process learning resources
Project Practical tasks increase engagement
method Enh hei 635 ; Some students may take Development of Lack of standard criteria
rlll ances tl gnteigrgtlon N a passive role in team time and resource for evaluating project
mathematical knowledge across projects management skills results
disciplines
High technical . .
T . Distance learning and
Visualisation of complex requirements SR Dependence on
. . . individualisation of the R
mathematical concepts (appropriate software is rocess technical infrastructure
Interactive required) P
digital Increasing student engagement Possible difficulties
technologies through multimedia resources Not all students have Use of artificial in integrating new
Flexibility in 1 . ¢ sufficient digital intelligence for adaptive technologies into the
exibility 1n .e?rmri.g (access to competence learning traditional educational
materials online) process
Allows visually exploring complex  High level of difficulty High cost of developing
mathematical processes for beginners high-quality simulations
Modelling and Increase the accuracy and Irét;%iraltilggs‘{lil (S)itchser
simulations  understanding of the application of Not all aspects of ISCIp PIySICS, Possible overload of
. > engineering, economics) .
mathematical models mathematics can be students with complex
Develop skills in solving practical modelled effectively models
problems
- Possible reduction
- A limited number of . . .
Increase student motivation and . . Use of gaming platforms in the seriousness
topics are suitable for the . . .
engagement P for independent learning  of the perception of
game format ducational ial
. . educational materia
Gamification

Promotes better learning through a
playful approach

Develops competitive spirit and
self-control

May distract students
from the main material

Increasing interest in
learning through game
elements

Requires considerable
effort to develop high-
quality educational
games

Source: compiled by the author

The conducted SWOT-analysis allowed evaluating the
effectiveness of various innovative methods of forming
mathematical competence among students of the experi-
mental group. It was found that the most effective approach-
es were interactive digital technologies and modelling
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and simulation. They have significantly improved students’
understanding of complex mathematical concepts by vis-
ualising processes that remain abstract in traditional teach-
ing settings. At the same time, the use of digital tools pro-
vided individualised learning and the opportunity to work
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independently on the material, which had a positive impact
on academic performance. Gamification has demonstrated
a significant motivational effect, increasing student engage-
ment in the learning process. However, its effectiveness was
selective, as not all mathematical topics can be effectively
adapted to game formats. Another important factor was the
need to carefully select game mechanics so that they did
not distract students from the main content of the material.

Problem-based learning and project-based learning
methods ensured the development of critical thinking, an-
alytical skills, and an interdisciplinary approach to prob-
lem-solving. They contributed to the active involvement
of students in the learning process and increased their in-
dependence in learning mathematics. However, their im-
plementation required significant time and organisational
resources from both teachers and students. One of the chal-
lenges was assessing the contribution of each participant
to the collective activity, which sometimes made it difficult
to objectively determine the level of learning. Among the
main risks of implementing innovative teaching methods
was the dependence on technical infrastructure, which is
critical for interactive digital technologies and modelling.
In addition, some students had insufficient training to work
with new learning formats, which could complicate the ad-
aptation process. An important condition for the successful
application of these methods is their gradual introduction,
taking into account the characteristics of the student pop-
ulation and ensuring proper methodological support for
teachers. In general, the analysis showed that the integra-
tion of innovative methods contributes to the development
of students’ mathematical competence, their motivation,
and engagement in the learning process. At the same time,
the effective application of these approaches requires a flex-
ible methodological strategy that combines traditional and
modern educational technologies.

DISCUSSION

The results of this study have shown that the use of dig-
ital technologies, adaptive learning and interactive plat-
forms contributes to improving the level of mathematical
competence of future specialists. This is consistent with
the findings of A. Berciano et al. (2024), who in their sys-
tematic review of STEAM projects in primary education
in Spain, found that the integration of an interdisciplinary
approach contributes to the development of mathematical
and scientific competences. In particular, their results con-
firm that the use of digital technologies and project-based
learning has a positive impact on students’ mathematical
thinking. The study also showed that mathematical mod-
elling remains an effective tool for developing students’
analytical skills. L. Zhang et al. (2024) noted that students
who actively used mathematical modelling demonstrated
a significantly higher level of understanding of abstract
concepts and were able to apply the knowledge gained in
practical situations. In addition, the results of this work
showed that early involvement of children in logical and
mathematical tasks improves their cognitive skills and

mathematical thinking. The same conclusion was reached
by I. Menacho et al. (2024), who emphasise the need to es-
tablish clear standards for assessing children’s mathematical
competence, which helps teachers to adapt teaching meth-
ods to the needs of students. The study by D. Nordqvist et
al. (2023) supplemented this idea. They tested new ap-
proaches to the development of written mathematical com-
munication among students and proved that such methods
contribute to a better understanding of mathematical con-
cepts. In particular, the use of structured writing tasks and
reflective journals allowed students to formulate their own
mathematical reasoning more clearly and logically. The re-
sults show that the development of written mathematical
communication skills not only improves academic perfor-
mance, but also contributes to deeper learning.

This study also found that alternative methods of
teaching mathematics, such as interactive algorithms,
contribute to improved understanding of mathematical
operations. This coincides with the findings of M. Can-
to Lopez et al. (2022), who analysed the main innovative
and alternative methods of teaching written algorithms in
primary school. They note that the use of non-traditional
approaches, such as visualisation of algorithms and the use
of digital tools, improves students’ mathematical thinking
and increases the level of learning. The integration of inno-
vative programmes into teaching also improves their math-
ematical competences. This correlates with the study by
F. Chacon et al. (2024). The researchers confirmed that the
use of these programmes contributes to the development
of mathematical thinking in students of pedagogical spe-
cialities. They note that interactive tools allow students to
better understand complex concepts. The study also found
that personalised mathematics learning using artificial in-
telligence contributes to the development of competence in
solving mathematical problems among primary school stu-
dents. D. Chau et al. (2025) also proved the effectiveness of
Al chatbots in teaching mathematics in Vietnam. They note
that such technologies help to adapt the learning process
to the level of each student, which positively affects their
learning outcomes. This is also in line with the study by
M. Krause et al. (2024), who found that students who active-
ly use mobile devices for learning demonstrate a higher lev-
el of mathematical competence. At the same time, they note
that problems associated with excessive use of smartphones
and the fear of missing out on important information can
have a negative impact on learning outcomes. This also cor-
relates with the study by N. Sirakova & N. Sirakov (2023).
The use of online resources helps to increase students’ mo-
tivation to learn foreign languages and develop their listen-
ing and speaking skills. These approaches can be useful for
increasing students’ motivation and competence in various
fields, including systems programming or mathematics.

The results of this study also showed the importance of
interactive tasks and tools in the development of mathemat-
ical competences, which is consistent with the findings of
P. Ester et al. (2022), who found that the use of video games
in mathematics teaching contributed to the development of
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mathematical skills, especially in the areas of logical think-
ing and spatial imagination. The study also showed that
game-based methods increased students’ motivation and
contributed to their active involvement in the learning pro-
cess. This study also found that the use of an interdiscipli-
nary approach promotes deeper learning of mathematical
concepts and the development of critical thinking. Similar
results were obtained by A. Rashidov (2020), who focused
on the development of students’ creative and informational
competences in mathematics. He argues that students who
actively use mathematical methods in analysing informa-
tion demonstrate a higher level of creative thinking. These
results confirmed this conclusion, as students who partic-
ipated in project-based learning using real-world mathe-
matical problems had a significantly higher level of com-
petencies. The study by H. Rocha & A. Babo (2024) also
highlighted the link between problem-solving and math-
ematical competence. They found that the development of
problem-solving skills contributes to the development of
mathematical literacy. This correlates with the findings of
the present study. The study also showed that the role of the
teacher is crucial in the development of mathematical com-
petence. This is consistent with the findings of L. Hetma-
nenko (2024), who found that the active use of simulation
research in mathematics teaching significantly improves
students> engagement and ability to solve complex problems.

Similar results to the present study were obtained by
A. Pansell (2023), who studied the use of information tech-
nology in teaching physics and mathematics. The author
noted that the use of virtual simulations and mathematical
models contributes to the development of systemic think-
ing and analytical skills of students. This study also found
that the integration of information technology has a pos-
itive impact on the development of mathematical compe-
tences. Research by G. Sayeg & M. Rodriguez-Paz (2024)
showed that the use of gamification and chatbots (in par-
ticular, ChatGPT) in mathematics teaching increases stu-
dents’ interest and improves mathematical modelling. The
data obtained confirm this conclusion, as students who par-
ticipated in learning with elements of gamification demon-
strated high results in solving mathematical problems and
greater motivation to learn. Therefore, the results of this
study confirm the effectiveness of innovative methods and

Kobernyk

CONCLUSIONS

The results of the study confirmed the effectiveness of us-
ing innovative methods in the formation of students’ math-
ematical competence. The introduction of problem-based
learning, project-based learning, interactive digital tech-
nologies, modelling and simulation, and gamification had
a positive impact on the development of analytical think-
ing, motivation to learn, level of independence, and ability
to apply knowledge in practical situations.

A comparative analysis of the experimental and con-
trol groups showed a significant difference in the level of
learning. Students of the experimental group who were
taught using innovative methods demonstrated a much
deeper understanding of mathematical concepts and a
higher level of success in completing test tasks, solving
practical problems and preparing analytical reports. The
project-based method helped students apply mathematical
knowledge to analyse real-world statistical data, develop-
ing their research and critical thinking skills. Gamification
increased the level of student engagement and motivation,
which was reflected in the growth of their academic per-
formance and activity in the classroom. Compared to the
control group, the number of students who actively partic-
ipated in the classes increased by 29%.

Students’ self-assessment data also confirmed the ef-
fectiveness of the proposed methods. The progress diaries
revealed positive dynamics of self-reflection and aware-
ness of their own learning progress. In addition, students
noted improvements in their ability to plan their own
learning and set realistic goals. This indicates an increase
in their learning motivation and active participation in the
educational process. In general, there was a tendency for
self-esteem to increase, which confirms the effectiveness of
the methods used in developing students’ independence.

Thus, the study confirmed that the use of innovative
teaching approaches contributes to the more effective
formation of students’ mathematical competence. In the
future, further research can be expanded to different spe-
cialities and levels of education, which will allow for a
more comprehensive assessment of the effectiveness of
innovative methods in the formation of mathematical
competence.

are consistent with the findings of the above researchers. ACKNOWLEDGEMENTS
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IHHoBaUiNHI nigxoau Ao popMyBaHHA MaTeMaTUYHOI KOMMETEHTHOCTI
ManbyTHIX yuuTesniB NOYaTKOBOI LLUKOJIN

AHoTauif. MeTo0 [OCTIIKeHHA OyI0 BUBYEHHA BIUIMBY IHTePAaKTUBHMX MeTOAiB, LUQPPOBUX TeXHOJOTiN i
MDKIVMCIMIUIIHAPHOTO MiffX0y Ha GOpMyBaHHA MaTeMaTHYHOI KOMIIETEHTHOCT] CTYIeHTIiB Ta e(eKTUBHICTh 3aCBOEHHSA
3HaHb. MeTopo/10ris BK/II0Yaa MOPiBHANIbHUIL aHali3, IefaroriYHmil eKCIIepUMEHT, aHa/li3 CUIbHUX i CMaOKMX CTOIIH,
MOXXIBOCTeI i 3arpo3, BU3Ha4eHH A IHHOBAIITHYUX ITiIXO/1iB 10 pOpMyBaHHA MaTeMaTHYHOI KOMIIETEHTHOCTI 3100yBa4iB
BMIOI OCBiTM 3a OCBiTHBOI0 mHporpamoro “IlouatrkoBa ocita” Pe3ynbraTu HOCTIIKEHHS IIOKasaay, WO BeleHHA
I[OleHHUKIB yCHINIHOCTI cnpusie camopedrieKcii cTyneHTiB, IIOKpallye iXHI0 3aTHICTh O IUIaHYBaHHS HaBYaJIbHOTO
rporjecy Ta migsuiye motusanio. CaMOOIiHKa CTYAEeHTiB HifTBepAMIa 3pOCTaHHA BIIEBHEHOCT] Y BIACHUX 3HAHHAX i
HaBIYKaX, a TAKOXK PO3BUTOK CAMOCTIlfHOCTi. BusABNIeHO MOTiNIIeHHA Y IJITaHYBaHHI BIACHOTO HaBYaHHA Ta OCTAHOBI
peaTiCTMYHNX IIijIell 3a JOIIOMOro HOBUX HifxopiB. Ile cBigumMTh Npo HifiBUIIEHHS IXHbOI HaBYAJIbHOI MOTMBALl Ta
aKTMBHOI y4acTi B OCBITHbOMY Ipolieci. I[HHOBaIilfHi MeTOa) HaBYaHHHA, TaKi AK IPOOIEeMHO-Opi€eHTOBaHe HaBYAHHS,
MOJICTIIOBaHHA, IHTepaKTVBHI TeXHONOril Ta reiimidikamis, mokpamwiy po3yMiHHA MaTeMaTHMYHMX KOHIIEIIIIiiL.
[MopiBHANbHMIT aHA/Ii3 3acBif4YMB BMUINMII piBeHDb YCIIIIHOCTI B eKCIEPUMEHTA/IbHIN TPyl — cepefHill 6al TeCTOBMX
3aBflaHb 3pic Ha 23%. llJomeHHMKY CIPYANIN YCBiJOM/IEHHIO BTACHOTO HaBYa/IbHOTO IIPOTPECY, L0 MiIBUIMIO MOTUBALIII0
Ta 3aJIyYeHICTb CTyHeHTiB. BukopucranHa nudposux iHcTpyMmeHTiB, Takux Ak GeoGebra Ta Desmos, moxpaumuio
Bidyasi3alilo MareMaTM4HUX IpoueciB. OCHOBHMMY BUK/IMKAaMM CTaIM afalTallifi go HOBUX (OpMaTiB HaBYaHHA
Ta HeOoOXimHICTb mifroToBKM BMKIafadiB. OTpMMaHi pesynbTaTu MOXYTb OYTM BUKOPUCTaHi JyIA BJOCKOHAJIEHHA
METOIMYHMUX IIXOAIB KO BMKIaJaHHA MaTeMaTMKM y BMIIiN OCBITi Ta po3poOKM peKOMEHMAIil Jyid BIPOBaJKeHHA
IHHOBALIIIHMX TEXHOJIOTriIi y HAaBYa/IbHUIA IIPOLeC

KniovoBi cnoBa: HaBua/IbHUIT TIpoliec; refimMidikalis; KpUTUYHe MMUC/IEHHS; HOBITHI MeTOfY; iHAMBiIyaIbHi TOTpebu
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Specific features of re-adaptation
of military personnel after leaving the combat zone

Article’s History: © Abstract. The issue of re-adaptation of military personnel after taking part in
Received: 11.11.2024 © combat operations is one of the most complex and urgent challenges in the
Revised: 04.03.2025 : context of modern social and psychological difficulties. Soldiers returning
Accepted: 26.03.2025 . to civilian life after combat often face numerous difficulties, related not

. only to physical recovery but also to psychological and social reintegration.
Suggested Citation: . These include experiencing traumatic stress, alienation, social isolation,

Shevchenko, S., & Varina, H. (2025). Specific : and challenges in adapting to a changed reality. The purpose of this study
features of re-adaptation of military personnel : was to analyse the existing research on the issue, as well as to conduct an
after leaving the combat zone. Scientific : experimental examination of the manifestations of post-traumatic stress
Bulletin of Mukachevo State University. Series : disorder (PTSD), depression, anxiety, and stress in military personnel.
“Pedagogy and Psychology”, 11(1), 82-90. : The empirical study employed diagnostic methods such as the PTSD
doi: 10.52534/msu-pp1.2025.82. : Checklist - Military Version (PCL-M), the Perceived Stress Scale, the Beck
: Anxiety Inventory, and the Beck Depression Inventory. The experimental
findings revealed that most combat veterans experience significant psycho-
emotional difficulties, including specific signs of PTSD, elevated levels of
stress, moderate-to-high anxiety levels, and moderate depressive symptoms
¢ indicative of mild-to-moderate depression. Among the study participants,
. varying levels of depressive symptoms and high psycho-emotional tension
. were observed, complicating the social adaptation. The findings emphasised
. that rehabilitation should involve multidisciplinary support, combining
psychotherapeutic methods, pharmacological treatment when necessary,
and socio-psychological support to foster psychological resilience and
social reintegration of veterans. The obtained data can be used to improve
rehabilitation methodologies and develop innovative approaches for the

effective restoration of veterans’ mental health in the future
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INTRODUCTION

The process of returning military personnel to civilian life  substantial psychological trauma, such as PTSD (post-trau-
is complex, involving numerous psychological, social, and  matic stress disorder), anxiety, depression, sleep distur-
physical challenges. The number of veterans who need  bances, and other disorders that exacerbate the return to
re-adaptation is steadily growing due to Ukraine’s pro- normal life. The social aspects of re-adaptation also play
longed armed conflict. Combat experience can result in  a crucial role. Rebuilding relationships with family and
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close ones is often a challenge for service members, as they
may struggle to fully understand the veterans” experiences.
Communication barriers, societal misunderstanding, em-
ployment challenges, and adaptation to civilian life are just
some of the obstacles veterans encounter. The presence of
unresolved psychological issues can result in social isola-
tion, substance abuse, aggressive behaviour, and even sui-
cidal tendencies. The significance of investigating this issue
becomes even clearer as the number of veterans in need of
support grows and the complexity of the re-adaptation pro-
cess increases. Reintegrating service members after combat
is a challenging task that involves physical, psychological,
and social dimensions. The value of each of these aspects in
ensuring a successful transition to civilian life is highlight-
ed in contemporary research.

Author D. Eddie et al. (2020) highlighted the matter
of early detection and treatment of PTSD, which is a wide-
spread issue among veterans. PTSD arises from combat-re-
lated stress and can greatly complicate the re-adaptation
process. Research findings indicated that prompt psycho-
therapeutic intervention and, when necessary, pharmaco-
logical support can alleviate PTSD symptoms, enhance vet-
erans emotional well-being, and ultimately improve their
quality of life. The prevention of PTSD from developing
into more serious mental health disorders requires early
detection and intervention. A. A.A.]. Scoglio et al. (2023)
stressed the significance of social support in the re-adap-
tation process. According to the researchers, stable social
connections, especially support from family, friends, and
loved ones, are crucial in decreasing stress and depression
among veterans. Veterans who do not receive such support
are at a greater risk of experiencing psychological difficul-
ties like loneliness and isolation, which can further compli-
cate their transition to civilian life. Therefore, integrating
family and social networks into the support system is a cru-
cial element of effective re-adaptation.

According to Z. Kisarchuk (2020), the adaptation of
military personnel and their families involves several key
components: psychological adaptation (understanding
the values and norms of civilian life), legal adaptation (fa-
miliarisation with legal rights and obligations regarding
veterans and their families), and professional adaptation
(enhancing existing or acquiring new professional skills).
The researcher emphasised the significance of creating
programmes that give veterans new professional skills, en-
abling them to integrate into the civilian workforce. These
programmes should include training in fields such as IT,
construction, and project management. Moreover, veterans
should have access to specialised employment support cen-
tres that offer career counselling, job fair participation, and
up-to-date labour market information. Furthermore, hous-
ing support programmes should be implemented, includ-
ing housing loans and the creation of specialised residential
complexes for veterans. It is vital to raise public awareness
of the challenges veterans face when returning home. This
can be achieved through information campaigns, media
publications, seminars, workshops, and dedicated websites
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and social media groups for veterans. Collaboration with
the media is particularly crucial for highlighting veterans’
issues, organising training sessions for journalists, and pro-
ducing documentary programmes showcasing veterans’
successes and the challenges they encounter during their
reintegration into civilian life.

According to O. Ovcharenko (2023), these various
forms of support are critical for the successful social adap-
tation of veterans, enabling them to integrate confidently
into civilian life and fulfil their potential in an unfamiliar
environment. The reintegration of military personnel is not
only an essential aspect of state social policy but also a key
factor in ensuring national security. Successful adaptation
reduces social tensions, prevents conflicts, and facilitates
veterans’ active participation in society. The psychological
aspect of reintegration is particularly significant, as service
members who have experienced combat often struggle
with mental health recovery. This can include symptoms of
PTSD, depression, social isolation, and aggression. Effec-
tive reintegration programmes not only help restore psy-
chological resilience but also support veterans in regaining
social functionality, such as interpersonal communication,
professional activity, and engagement in community life.

D. Gimeno Ruiz de Porras et al. (2024) explored the
professional challenges faced by female veterans during
their transition to civilian life and examined support sys-
tems. The study was based on a qualitative analysis of in-
depth interviews with 40 female veterans who took part in
military operations over the past decade. The researchers
concluded on the need to develop gender-sensitive support
programmes and eliminate systemic barriers that hinder
professional integration. Moreover, according to V. Troshi-
na (2021), a considerable portion of rehabilitation meth-
ods used for veterans primarily focus on temporary symp-
tom relief rather than addressing the underlying causes of
PTSD. Many service members struggle when offered only
superficial support or therapies that concentrate solely on
their past traumatic experiences. This approach often fails
to help them properly reprocess their experiences and dis-
cover new paths for personal growth. In some cases, it may
even worsen their psychological trauma, creating further
challenges in their transition to civilian life. N.M. Martin et
al. (2023) examined the physical health challenges faced
by veterans after returning from service. The cohort study
tracked 500 veterans over a 10-year period. The researchers
emphasised the significance of a comprehensive approach
to veterans’ physical health post-demobilisation, including
regular medical monitoring for early detection and treat-
ment of chronic conditions, integration of physical activity
programmes into the readjustment process to reduce the
risk of comorbidities, and specialised support programmes
for veterans with combat-related injuries.

Reintegration is a complex and multi-layered process
that depends on numerous variables, meaning the absence
of a single, universal solution for all veterans. L.M Proudka
& O.M. Pasko (2024) examined contemporary psychologi-
cal aspects of the mental states of military personnel in the
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context of adaptation after returning to civilian life from
combat zones. The researchers emphasised that “the ad-
aptation process of military personnel after taking part in
combat operations is complex and multi-stage, requiring
consideration of individual characteristics and prompt
psychological support”. The key factors influencing the suc-
cess of re-adaptation include the level of social support, the
presence of post-traumatic stress disorders, and self-reg-
ulation ability. The researchers also noted that “effective
re-adaptation requires a comprehensive approach that in-
cludes medical, psychological, and social components”.

In the study by E. McGlinchey et al. (2024) presented
a systematic review of research on psychological resilience
and reintegration of military personnel after returning
from combat operations. The researchers analysed factors
that contribute to successful re-adaptation, including social
support, individual coping strategies, and psychological
aid programmes. They also highlighted the significance
of developing individualised approaches to re-adaptation,
considering the unique needs of each service member. This
systematic review examined the role of psychological re-
silience in the reintegration process of military personnel
after combat deployment. The researchers analysed 25 em-
pirical studies published between 2010 and 2022, focusing
on factors influencing successful re-adaptation. L.L. Lira &
J. Chandrasekar (2020) presented a meta-analysis investi-
gating the challenges and opportunities related to employ-
ment for military personnel transitioning to civilian life.
The researchers examined numerous studies to identify
the principal obstacles and opportunities veterans encoun-
ter during their transition to civilian careers. Overall, the
analysis of these studies demonstrated that veteran re-ad-
aptation requires a comprehensive approach, incorporating
psychological, social, and physical support, professional re-
integration, and opportunities for spiritual recovery. Only
such an approach can ensure a successful transition to civil-
ian life, helping veterans overcome challenges and adapt to
a new reality. The study theoretically and empirically exam-
ined the specific features of military personnel’s re-adapta-
tion after their return from combat zones. To fulfil the pur-
pose of this study, the following objectives were outlined:

® to analyse the theoretical foundations of service
members’ re-adaptation after combat deployment;

e to conduct an empirical study on the psychological
and social aspects of military re-adaptation;

® to examine the ways and means of optimising the
military personnel’s re-adaptation.

LITERATURE REVIEW

The study of militaryadaptation wasbased on a wide range of
scientific studies that analyse the social, medical-psycholog-
ical, and socio-psychological aspects of personality adapta-
tion. Both Ukrainian and foreign researchers explored these
issues, enabling a comprehensive approach to understand-
ing the challenges veterans face upon returning to civilian
life. O. Skrypkin (2020) examined the socio-psychological
aspects of the reintegration of Ukrainian service members

after taking part in combat operations in eastern Ukraine.
The researchers conducted in-depth interviews with 50
veterans and identified the following key factors influenc-
ing successful reintegration: family and community sup-
port, professional adaptation, and psychological assistance.

Families must be prepared for a potentially long and
complex reintegration process that requires patience, em-
pathy, and a willingness to help veterans navigate the aris-
ing challenges (Demchenko et al., 2023). However, support
should not be limited to family alone - broader societal
acceptance is equally significant. Reintegration becomes
much more complicated and can further deteriorate veter-
ans’ mental health if society refuses to welcome back veter-
ans, or if stereotypes and discrimination persist. Yu. Bryn-
dikov (2018) emphasised that the experience of combatants
taking part in military operations in the east of Ukraine
indicates an elevated level of trauma. To enhance combat
effectiveness, preserve physical and mental health, and sta-
bilise the psycho-emotional state of service members, there
is a pressing need for comprehensive rehabilitation. The
researcher presented his perspective on the matter, explor-
ing various aspects of rehabilitation, its types, and potential
applications, while also analysing international practices in
rehabilitating combatants.

M. Marushchak (2023) highlighted that the psycholog-
ical adaptation of service members is a complex, multi-lev-
el process reflected in their ability to adjust to high-stress,
life-threatening conditions. It involves developing psycho-
logical resilience to mitigate the effects of these conditions
on their mental well-being. M. Tsymbaliuk & N. Zhygai-
lo (2023) focused on the psychological aspects of the so-
cio-psychological adaptation of demobilised personnel
from the Armed Forces of Ukraine and other military for-
mations. Their adaptation is influenced by changes in living
conditions and the lack of prior psychological preparation
for these transitions. The study highlighted the value of en-
suring adaptation to civilian life, as well as preserving and
restoring mental health, enabling veterans to contribute
meaningfully to society and their families. To support the
mental well-being of demobilised service members, the re-
searchers proposed a comprehensive programme aimed at
enhancing psychological resilience and improving adapta-
tion conditions. Additionally, practical recommendations
were provided to foster socio-psychological adaptation
among veterans and former military personnel.

H. Prib et al. (2022) analysed the phenomenology of
the socio-psychological adaptation process among service
members, veterans, and combatants. The researchers em-
phasised that the nature of this adaptation process largely
depends on individual psychological characteristics. They
defined the socio-psychological adaptation of combatants
as an adjustment to civilian life, shaped by their combat
experience and its psychological consequences. The study
identified and examined various adaptation types, each
associated with specific behavioural strategies among ser-
vice members, veterans, and combatants: imitation, bal-
ancing personal values with societal values, assimilation,
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and adaptation through full acceptance. It was noted that
after returning to civilian life, service members undergo a
period of adjustment to new social dynamics, interactions,
and personal development challenges. This phase involves
reassessing social roles, partially or fully abandoning past
behavioural patterns and strategies, and seeking new ways
to integrate into the civilian environment. The study also
outlined key areas for medical, psychological, and social
support for service members, veterans, and combatants
during their adaptation process.

O. Orlovska (2020) emphasised that after experiencing
combat zones, individuals face the consequences of moral,
psychological, and physical strain, which can lead to severe
repercussions. Two key strategies for overcoming adapta-
tion challenges were identified: the first strategy involves ex-
ternal assistance, characterised by professional support; the
second strategy is internal, relying on family members who
help the combatant adjust. The study confirmed that family
plays a crucial role as a support resource for combatants
during the adaptation period. The purpose of this process
is to develop new skills, acquire new professions, and find a
renewed sense of purpose in society. Veterans can use psy-
chological healing tools like personal growth and goal-set-
ting to reframe their experiences, derive meaning from
them, and build a new identity beyond their military past.

MATERIALS AND METHODS

The research was carried out within the framework of the
project implementation — Erasmus+ KA2 “Boosting Uni-
versity Psychological Resilience Wellbeing in (Post-) War
Ukrainian Nation (BURN)” (ERASMUS-EDU-2023-CB-
HE - 101129379). Project Duration: 01 January 2024 — 31
December 2026. Priority: A stronger Europe in the world.
Grant holder: Ternopil Volodymyr Hnatiuk National Peda-
gogical University, Ukraine. To complete the objectives and
fulfil the purpose of this study, theoretical methods includ-
ed analysis, synthesis, generalisation, comparison, and clas-
sification of literature sources were employed. These meth-
ods facilitated the acquisition of new scientific knowledge
regarding the specifics of re-adaptation processes and their
effects on the psychological and social status of military
personnel. Additionally, key factors influencing the success
of re-adaptation were identified, encompassing psycholog-
ical, social, and emotional aspects. Furthermore, various
approaches to assessing the dynamics of re-adaptation pro-
cesses were compared, along with the means of supporting
service members in their reintegration into civilian life.
Empirical methods included testing, observation,
and surveys, such as the PTSD Checklist-Military Version
(PCL-M), the Psychological Stress Scale (PSM-25), BecK’s
Anxiety Inventory (BAI), and Beck’s Depression Inventory
(BDI). The study was conducted at a Veterans’ Rehabilita-
tion Centre in the city of Zaporizhzhia throughout 2024
and involved 70 military personnel who had recently re-
turned from combat zones. The study was conducted fol-
lowing all ethical standards set out in the Declaration of
Helsinki (2013). The following assessment tools were used:
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The PTSD Checklist-Military Version (PCL-M) is a mili-
tary-adapted questionnaire consisting of 17 statements re-
lated to symptoms of PTSD. Participants rate the extent to
which they have experienced each symptom over the past
month. While the PCL-M is not used for formal diagno-
sis, it helps assess the probability of PTSD. A total score
of 50 or higher suggests a potential PTSD diagnosis. This
tool holds great psychodiagnostic value, as it identifies
combat-related stress symptoms. The Psychological Stress
Scale (PSM-25) assesses the phenomenological structure
of stress experiences. It measures stress levels based on be-
havioural, somatic, and affective indicators. Designed for
individuals aged 18 to 65, the scale is applicable across mul-
tiple age and professional groups. Unlike tools that analyse
specific stressors or pathological symptoms of anxiety and
depression, the PSM-25 evaluates stress as a natural state
of psychological tension, providing a pure assessment of
stress levels.

Becks Anxiety Inventory (BAI) is a clinical tool for
identifying and measuring the severity of anxiety symp-
toms. The BAI consists of 21 items, each describing com-
mon psychological and physiological symptoms of anxiety.
Participants rate their experience of each symptom on a
scale from 0 (not at all) to 3 (severely bothered). The to-
tal score reflects the overall level of anxiety, making this
tool useful for screening individuals aged 14 and older and
guiding further psychological interventions. Beck’s Depres-
sion Inventory (BDI) is a widely used instrument in clini-
cal psychology and psychiatry for detecting and assessing
the severity of depressive symptoms. The questionnaire
covers emotional state, behavioural patterns, and physical
well-being. Summing the scores allows for an evaluation of
depression severity, which is essential for treatment plan-
ning and rehabilitation.

These methodologies provide a comprehensive as-
sessment of the psychological state of combat veterans,
particularly identifying symptoms of PTSD, anxiety, and
depression. The application of such tools is crucial for de-
signing effective social and psychological rehabilitation
programmes to support veterans affected by combat expe-
riences. The study was conducted with a strong emphasis
on ensuring confidentiality and adhering to ethical stand-
ards. The purpose of the study, stages, and voluntary nature
were fully explained to all participants. Each participant
gave their consent either verbally or in writing, acknowl-
edging their understanding of the study’s objectives and
their right to withdraw at any time without any negative
consequences. Researchers ensured privacy by storing all
responses in a way that prevented individual participants
from being identified. The collected data were securely
encrypted and accessible only to authorised researchers.
The findings were published and presented in an aggre-
gated form without mentioning any specific individuals.
The study implemented these measures to ensure ethical
compliance with psychological research standards, guar-
anteeing the confidentiality and protection of participants’
personal information.
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RESULTS AND DISCUSSION

The issue of military personnel’s re-adaptation after com-
bat operations is multifaceted and requires a compre-
hensive approach. It is not solely a matter of psycholog-
ical well-being but also encompasses social integration,
cultural adaptation, and economic aspects. Therefore,
it is crucial to conduct research that provides a deeper
understanding of the adaptation processes and facili-
tates the development of recommendations aimed at en-
hancing the effectiveness of rehabilitation programmes.
Through theoretical analysis, the study examined the
primary mental health disorders experienced by veter-
ans, including post-traumatic stress disorder (PTSD),
stress, depression, anxiety, and other psycho-emotional
disturbances. The findings highlighted that exposure to
combat serves as a significant stressor, often leading to
long-term adverse effects on mental health. Additionally,
the study underscored the significance of investigating

psychotherapeutic support methods, social adaptation
strategies, and medical care for veterans, as these com-
ponents constitute essential elements of a holistic reha-
bilitation approach.

Moreover, the research emphasised that successful
reintegration into civilian life depends on the availability
of tailored psychological interventions, structured social
support networks, and accessible healthcare services. The
study also compared various models of rehabilitation,
identifying key factors that contribute to the effectiveness
of re-adaptation programmes. These findings reinforce the
necessity of interdisciplinary collaboration among mental
health professionals, social workers, and medical practi-
tioners to develop and implement evidence-based strate-
gies for improving the psychological resilience and overall
well-being of veterans. Based on the findings obtained from
the PTSD Self-Assessment Scale (PCL-M), signs of PTSD
were identified among the study participants (Table 1).

Table 1. Results of PT'SD symptoms diagnosis among combat veterans

Category Number of respondents (%)
Normative psychological activity 28.4%
Individual PTSD symptoms 37.3%
PTSD diagnosis 34.3%

Source: developed by the authors of this study

The findings suggest that a considerable proportion of
the participants exhibited signs of PTSD, with 37.3% show-
ing individual symptoms, and 34.3% meeting the criteria
for a PTSD diagnosis. Only 28.4% demonstrated norma-
tive psychological activity, indicating a lower prevalence
of symptoms associated with combat-related stress. These
findings underscore the need for comprehensive support
for veterans coping with trauma from active combat ex-
periences. The analysis of the obtained data revealed the
following results: 28.4% of respondents exhibited “nor-
mative psychological activity; 37.3% displayed “individ-
ual PTSD symptoms”, and 34.3% of the participants were
diagnosed with “PTSD”. These findings form a basis for
further development of individualised psychoneurological
rehabilitation measures aimed at addressing the traumatic
consequences and improving the psychological state of the
programme participants. Using the PSM-25 Scale, the level
of stress perceptions among combat veterans was assessed
across somatic, behavioural, and emotional aspects (Fig. 1).

] low level
| medium level

high level

Figure 1. Level of stress perceptions
according to the PSM-25 scale
Source: developed by the authors of this study

This chart highlights the varied levels of stress ex-
perienced by combat veterans in different dimensions,
underlining the need for comprehensive approaches to
stress management in rehabilitation programmes. The re-
sults indicate significant stress across the three domains
(somatic, behavioural, and emotional), emphasising the
significance of tailored interventions. According to the
findings of the study, the following indicators were found:
a low level of stress was observed in 33% of respondents,
an average level of stress - in 27%, while a high level of
stress was found in 40% of respondents. Based on the
BAI results, the following anxiety levels were identified
among the combat participants (Fig. 2): a low level of
anxiety was recorded in 28.6% of respondents, a medium
level - in 35.7%, and a high level of anxiety was present
in 35.7% of participants. These findings indicate a signif-
icant prevalence of moderate-to-high anxiety among the
respondents, suggesting the need for social-psychological
support and corrective measures to address anxiety disor-
der symptoms. The increase in respondents with elevated
levels of stress (40%) and anxiety (35.7%) suggests that
post-traumatic experiences cause uncertainty and psy-
chological tension. Anxiety can be a significant factor
that prevents veterans from functioning in everyday life.
Heart palpitations, sweating, and dizziness are common
physical symptoms associated with elevated levels of anx-
iety, which can complicate social adaptation and increase
the risk of developing depression. The study results show
that anxiety disorders and depressive symptoms are often
combined. 28.6% of respondents showed a high level of
depressive symptoms.
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Figure 2. Anxiety levels according
to the Beck Anxiety Inventory (BAI)
Source: developed by the authors of this study

Based on the findings of the study using the Beck
Depression Inventory (BDI), various levels of depressive
symptoms were identified among the combat participants,
which allows for an assessment of the depth of depressive
experiences within the sample (Table 2). The study found
that a low level of depressive symptoms (minimal manifes-
tations or absence of depressive states) was characteristic of
32,9% of respondents, a moderate level of depression (in-
dicating the presence of moderate depressive experiences)
was recorded in 40% of participants, and a high level of de-
pression (indicating the presence of deep depressive symp-
toms that may require clinical attention) was observed in
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27.1% of respondents. The findings suggest that depressive
states are widespread among combat participants, with
many respondents experiencing both moderate and severe
depression. The implementation of social-psychological
rehabilitation programmes, especially those that use ther-
apeutic techniques to overcome depressive symptoms and
enhance emotional well-being of participants, is highlight-
ed by these data. Depression among veterans is a severe is-
sue that requires attention. The elevated level of depression
(27.1%) can lead to social alienation, a decrease in func-
tioning in personal and professional life, and an increased
risk of suicidal attempts. The level of depression in 40% of
respondents indicates moderate depression, which may be
a symptom of adaptation disorders related to the transition
to civilian life after service. The data collected suggests that
most combat veterans face significant psycho-emotional
challenges, which necessitate a comprehensive approach
to their rehabilitation. The rehabilitation process should
include multidisciplinary support, combining psychother-
apeutic methods, pharmacological treatment (when neces-
sary), and social-psychological aid, which will contribute
to the development of psychological resilience and social
adaptation of veterans.

Table 2. Study results using the Beck Depression Inventory (BDI)

Level of depressive symptoms

Percentage of participants (%)

Low level 32.9%
Moderate level 40%
High level 27.1%

Source: developed by the authors of this study

According to the data obtained, the combatants who
took part in the study are experiencing severe psychological
consequences related to their combat experience. Most re-
spondents need help in adapting to civilian life and restor-
ing their mental health due to the elevated levels of stress,
anxiety, and depression that were identified. The signifi-
cance of a comprehensive approach to the psychosocial re-
habilitation of veterans was highlighted, which requires the
use of both individual and group therapy methods. K. Se-
manision et al. (2024) concentrated on the physical aspects
of re-adaptation, with a particular emphasis on the need
for rehabilitation for combat-related injuries. Many vet-
erans suffer from physical wounds sustained during com-
bat, which can be a major barrier to reintegration. Their
research emphasised the value of physical rehabilitation in
restoring physical functionality and improving emotional
well-being. Specialised physical therapy programmes and
psychological support are essential in facilitating both
physical and mental recovery.

A H. Boudoukha et al. (2017) examined the signif-
icance of professional reintegration for veterans. Many
service members find it challenging to secure employment
and adapt to civilian work environments after returning
from combat. Professional reintegration plays a crucial
role in fostering self-esteem and financial stability — key
factors for successful re-adaptation. Veterans who obtain
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employment after service usually experience a lower level
of depression and stress. This enhances their confidence
and reduces anxiety, making professional reintegration a
vital component of a comprehensive approach to re-adap-
tation. PN. Smith et al. (2016) examined the critical issue of
suicidal tendencies among veterans, which represents one
of the most severe challenges in the re-adaptation process.
The researchers emphasised the necessity of preventive
measures, which include specialised programmes for high-
risk veterans and accessible psychological support. Veter-
ans who are struggling with severe post-service challenges
can be saved by prompt mental health interventions.

R. Pat-Horenczyk et al. (2015) investigated the role of
spiritual practices in veterans’ re-adaptation. Taking part in
religious or spiritual activities was found to positively influ-
ence the recovery, as it can help reduce stress, anxiety, and
depression. Veterans are provided with new coping mech-
anisms and a supportive environment through these prac-
tices. S. Zafar & E.C. Ross (2015) analysed the effectiveness
of group therapy for veterans. Veterans can share their ex-
periences, offer mutual support, and foster a sense of un-
derstanding by taking part in group therapy sessions. By
using this approach, isolation can be reduced, and psycho-
logical recovery can be accelerated. Lastly, A. Hendrick et
al. (2024) explored the effects of physical activity on vet-
erans mental health. Regular exercise, including sports
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and yoga, has been shown to substantially reduce anxiety
and depression levels among veterans. Additionally, physi-
cal activity improves overall health, which contributes to a
more positive outlook on life.

Thus, the readjustment of service members after re-
turning from combat is a complex and multifaceted pro-
cess that involves not only the recovery of psychological
and physical health but also social integration, support in
adapting to new living conditions, professional reintegra-
tion, and the restoration of social connections.

CONCLUSIONS

The stress of taking part in combat operations can have
long-lasting negative consequences for mental health. A
prominent aspect of this section was also the study of na-
tional and international approaches to the rehabilitation
of combat participants, which helped us to establish wide-
spread principles that should underlie the effective rehabil-
itation programmes. The rehabilitation approach for vet-
erans includes psychotherapeutic support methods, social
adaptation, and medical aid, which were given special at-
tention. The theoretical analysis confirmed that the re-ad-
aptation of combat participants requires an individualised
approach that accommodates the specific features of each
veterans traumatic experience. This determined the need
for further research aimed at the development and testing
of such programmes. The empirical research showed that
the elevated level of PTSD (34.3%) among the participants
is a significant indicator of severe traumatic experiences,
which have a long-term influence on the mental health
of combat veterans. PTSD is a complex disorder that may
manifest through persistent memories of traumatic events,
flashbacks, anxiety, aggression, and difficulties in interper-
sonal relationships. PTSD treatment requires specialised
methods, such as cognitive behavioural therapy (CBT), art
therapy, emotionally focused psychotherapy, and the possi-
ble use of pharmacological treatments to control symptoms.

This indicates the need for the creation of effective
rehabilitation programmes that include various therapeu-
tic approaches: cognitive-behavioural therapy to reduce
anxiety and depression, therapeutic groups for veterans to
reduce isolation, and art therapy to release emotions and

express experiences through creativity. The creation of em-
ployment support programmes and social integration initi-
atives is essential for veterans to slowly return to their nor-
mal lives, overcome social barriers, and manage the stress
that comes with their transition into civilian society. Early
intervention is crucial to prevent the development of se-
vere mental disorders, such as suicidal tendencies or severe
forms of depression, which could result from unresolved
psycho-emotional issues, as highlighted by these results.
To meet the needs of veterans, it is necessary to create rap-
id-response support that is accessible, including through
specialised rehabilitation centres and support groups.

The prospects for future research on this topic involve
the development and evaluation of the effectiveness of
re-adaptation programmes for combat veterans based on
an individualised approach, which factors in the unique na-
ture of each veteran’s traumatic experiences. This approach
would require a thorough understanding of the distinct
psychological, social, and emotional challenges faced by
veterans, tailoring rehabilitation strategies to address these
specific needs. Future studies should focus on assessing
the outcomes of personalised rehabilitation interventions,
exploring how various therapeutic modalities, social sup-
port systems, and medical treatments can be optimised to
improve the overall reintegration process. Specifically, ex-
amining the impact of individualised approaches on the re-
duction of PTSD symptoms, anxiety, depression, and other
mental health issues will be critical. Furthermore, research
should explore the long-term effects of such programmes
on veterans psychological resilience, social functioning,
and overall quality of life.
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Ocob6nuBocTi peaganTaliii BiiCbKOBOCNY)XX60BL,iB
nicna Buxopgy 3 30HM 60iMoBUX Al

AHoTauis. IIpo6nema peaganTalii BilicbkoBOCTYXOOBIIIB Iic/IA y4acTi B 000BYX AiAX € ONHIEI0 3 HAMOUIBII CKIaTHNX
i aKTyalnbHUMX B KOHTEKCTi CyYaCHUX COLiaJIbHMX Ta IICUXOJOTiYHMX BMK/IMKiB. BiliCbKOBi, AKi IOBepTalOTbCA MO
MUPHOTO XUTTA IIC/IA y4acTi B OOMOBUX HifAX, YaCTO CTUKAIOTLCS 3 YMCICHHMMU TPYAHOLIAMU, AKi CTOCYIOTbCA He
Tinbky (pi3MYHOro BITHOBJIEHHSA, a JI IICUMXOJIOTIYHOIO Ta COLaJbHOIO iHTErpyBaHHA, BK/IIOYAIOYN IIePeXXMBAHHA
CTPeCOBMX TPaBM, Bifuy>KeHH:, CoLlia/IbHY 13011110 Ta ITpo6IeMM B afanTalii 1o sMiHeHoi peabHOCTI. MeTolo po6oTu
OyB aHaji3 poOiT 3 mpobeMu JOCIIPKEHHS, eKCIIepyMeHTalbHe BUBYeHHA ocobmBocTelt nposasy IITCP, penpecil,
TPUBOXKHOCTI Ta CTPeCy y BilicbKOBUX. B Xofli eMIipM4YHOro JOCHiIPKeHHA BUKOPUCTAHO TaKi METO[M ialHOCTUKM,
Ak mKata camooninky HagsHocti [ITCP (PCL-M), mxamu crpecy (PSM-25), rpuBosknocrti (BAI) ta mempecii (BDI).
ExcnepumeHTanbHO BCTAHOBJIEHO, LIO 6i/IbIIICTD Y4aCHUKIB 60MOBMX il MEepEeXMBAKOTh 3HAYHI IICMXOEMOIilHI
TpysHowi (BuaABIeHo okpemi osHaky IITCP, Bucokmil piBeHb CTpecOBMX Bif4yTTiB, CepelHill Ta BUCOKMIl piBeHb
TPUBOTY, CepelHill piBeHb eNPeCUBHOCTI (AKWIT BKa3ye Ha HasABHICTb MOMIpHUX HeIpecUBHUX HepexuBaHb). Cepen
y4acHUKIB 60J10BUX Aiill 6y/I0 BUAB/ICHO pisHi piBHI fepeCcMBHOI CUMIITOMATUKI, BYICOKMUII piBeHb ICUXO0-eMOLIITHOTO
HaIlpy>KeHHs, 110 T03BOJI€ OLiHNTY IIMOVHY HelPeCHBHIUX IIepeXMBaHb Ta YCKIAJHIOE IIPOLieC coljia/IbHOI afjalTaril.
Pesynbraty 3a3Haumny, o npouec peabimiTalil MOBMHEH BKIIOYATU MYIbTUAUCIMUIUIIHAPHY MATPUMKY, IIOETHYIOYN
IICUXOTePalleBTUYHI MEeTOAY, MeAVIKaMeHTO3He JIIKyBaHHA (3a IIOTpeOu), a TAKOXK COLIia/IbHO-IICUXOJIOTIYHY JOIIOMOTY,
[0 CIIPUATUME PO3BUTKY IICUXOJIOTiUHOI CTIMKOCTI i colianbHOI afanTarii Betepanis. OTpuMaHi gaHi MOXyTb OyTu
BMKOPUCTaHI /I/Is1 BIOCKOHAJIEHHsI METOAVK peabimiTalii Ta CTBOpeHHsI HOBUX MiJXOiB //isi eeKTUBHOTO BiTHOBIEHHS
IICUXIYHOTO 3[JOPOB’sl BeTepaHiB y MailOy THbOMY

Kniouosi cnosa: IITCP; TpuBoXHICTb; CTpec; BifHOB/IEHHS; IICUXOJIOTiYHe 3J0POB A
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INTRODUCTION

Abstract. In the context of the state’s strategy for deinstitutionalisation, theissue
of deprivation related conditions in closed residential institutions - conditions
thathinderrather than foster personal developmentand socialisation — remains
critical and requires thorough analysis, recommendations, and alternatives.
This article aimed to examine the deprivation experienced by individuals who
have been in residential institutions for an extended period. The application
of scientific methods such as analysis, synthesis, comparison, abstraction,
and generalisation has enabled an exploration of the specific features of
this phenomenon within the broader issue of prolonged institutionalisation
in specialised social care facilities. The study also considered the
conceptualisation of deprivation within the framework of human sciences.
It has been established that deprivation arises when vital needs remain
unmet over an extended period, exerting a negative impact on personality
development at various levels of the organisation and across multiple
domains of life. It hindered adaptive tendencies in individuals facing adverse
living conditions. The study revealed that temporality is a crucial structural
component of self-awareness in individuals in residential institutions. The
relationship between deprivation and adaptation processes was described. It
was noted that deprivation can manifest both as a process and as a consequence
of prolonged unmet fundamental needs within institutional settings. The
findings may serve as a foundation for developing a systemic approach to
strategies aimed at integrating residential institution inhabitants into society.
Additionally, they can be applied by psychologists, social workers, and other
institutional staft to foster independent living skills and enhance quality of life

Keywords: deprivation; isolation; fundamental personal needs; personal
adjustment; personal maladjustment

The study of personal deprivation within the context of
social care institutions is highly relevant due to its signif-
icant impact on an individual’s emotional and psychologi-
cal state, cognitive development, and adaptive capabilities.
Research in this area contributes to the development of ef-
fective psychological support and prevention methods to
mitigate the negative consequences of deprivation. This is
crucial for improving the quality of life for people living
in such institutions. Within the Ukrainian system of resi-
dential institutions, the study of deprivation is particularly
pressing. It requires careful analysis of the specific living
conditions experienced by children and adults who suffer
from a lack of social interaction, emotional support, and

the development of autonomy. This analysis is essential for
developing alternative approaches to organising the lives of
residents in these types of facilities.

Furthermore, mental deprivation, especially during
childhood and adolescence, is a significant phenomenon
that directly influences personality formation, adaptive abil-
ities, and social behaviour. This becomes particularly sig-
nificant within the context of the deprivation environment
inherent in the residential institution system, which has a
long history in Ukraine and is being brought to the forefront
by structural changes in the educational and social spheres.
Research on deprivation in psychology has been conduct-
ed by numerous scholars. Notably, I. Bretsko (2018) and
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O. Sasovska (2021) laid the groundwork for the theoreti-
cal and psychological understanding of social deprivation.
Their research demonstrated the impact of early separation
from parents or caregivers on a child’s emotional develop-
ment. Contemporary studies on deprivation focus on deep-
ening knowledge about sensory and cognitive deprivation.
For example, N. Smith et al. (2018) advanced understand-
ing of the effects of sensory deprivation on cognitive pro-
cesses. O. Sidorenko & L. Hryshchenko (2023) investigated
the impact of cognitive deprivation on student learning,
and Y.M. Vizniuk (2018) explored the specific features of
self-perception and social identity in deprived adolescents.

Significantly less research focuses on deprivation with-
in social care institutions due to their remote locations, lim-
ited accessibility, and isolated nature. These institutions -
namely, children’s homes, childrens residential homes,
shelters for children, orphanages, general education board-
ing schools for orphans and children deprived of parental
care, social rehabilitation centres for children with disa-
bilities, social and psychological rehabilitation centres for
children, psychiatric and neurological residential schools,
geriatric care homes, and residential care homes for elderly
adults and individuals with disabilities — are recognised as
places of detention. This means they are locations that in-
dividuals cannot leave of their own volition or are unable
to exercise that volition due to physical or material con-
straints. This circumstance prevents free public access to
such institutions, thereby impeding scientific research. Ex-
isting studies on personal deprivation in institutional set-
tings predominantly focus on children and adolescents in
children’s residential homes and general education board-
ing schools for orphans and children deprived of parental
care. However, the range of individuals experiencing insti-
tutional deprivation is considerably broader, leaving many
groups still under-researched in psychological studies.

Contemporary researchers, such as D. Goshovska et
al. (2023), have dedicated considerable attention to study-
ing deprivation and its impact on the ontogenesis and so-
ciogenesis of children in closed social institutions. Their
research emphasises that mental deprivation in these set-
tings arises from restricted opportunities to satisfy basic
needs: emotional, social, sensory, and cognitive. The re-
searchers note that these children often experience emo-
tional deficits due to a lack of personalised attention and
care from adults, as well as social isolation, which causes
difficulties in developing autonomy, forming self-esteem,
and acquiring social skills. The authors also point to the
long-term consequences of deprivation, including de-
layed mental development, low adaptability to social life,
and an increased susceptibility to psychosocial problems
in adulthood. They highlight the necessity of implement-
ing individualised rehabilitation programmes that would
promote the emotional and social development of chil-
dren in social care institutions. The authors underscore
the importance of creating a supportive environment that
compensates for the deficit of basic needs and provides
conditions for harmonious development.

N.V. Tsumareva (2021), in her research, extensively
studied the emotional deprivation of young school-aged
children raised in residential institutions and its impact
on their development. She established that emotional dep-
rivation in these settings is a systemic phenomenon that
causes serious disturbances in the psychological, emotion-
al, social, and behavioural domains. These disturbances in-
clude a reduced level of emotional resilience, a tendency
towards anxiety and withdrawal, and difficulties in form-
ing social connections. Consequently, the ability to adapt
and integrate into society is diminished. The researcher
also points to the slowing of physiological development in
these children due to a lack of adequate stimulation and the
underdevelopment of cognitive abilities. To address these
issues, she developed a model of psychological support for
foster families, which involves comprehensive work with
children and their new caregivers. The problems of social
deprivation in institutional settings have been addressed in
the articles of H. Sand et al. (2024) and O. Sasovska (2021).
These researchers emphasise the link between deprivation
and a decline in cognitive activity, communication skills,
and the development of antisocial behaviour. The research
of H. Slozanska & N. Horishna (2021) highlights the neg-
ative impact of residential institutions on child develop-
ment. These scholars stress that children’s exposure to the
depriving environment of large institutional settings leads
to delays in psychological, cognitive, emotional, and social
development. The authors identify key issues, including
isolation from society, the development of an inferiority
complex, low social maturity, and difficulties with integrat-
ing into society and forming families in the future.

While many studies have focused on the general as-
pects of deprivation, its psychological mechanisms, par-
ticularly within the depriving environment of Ukrainian
residential institutions, remain under-researched. The
complex socio-economic situation, which leads to an in-
crease in the number of children and adults in these insti-
tutions, highlights the need for research into this phenome-
non. The purpose of this article was to reveal the content of
the various types of deprivation experienced by individuals
who have prolonged stays in social care institutions.

MATERIALS AND METHODS

To achieve the aim, a combination of scientific-theoretical
approaches and methods was employed. These methods en-
sured the exploration of the problem of diverse deprivation
in social care institutions and its impact on personal devel-
opment and adaptation. The comparative-genetic approach
allowed for tracing the evolution of the study of the dep-
rivation phenomenon. It also facilitated the identification
and systematisation of contemporary theoretical approach-
es to defining deprivation, its essential characteristics, and
contributing factors in Ukrainian and international scien-
tific traditions. The structural-functional approach provid-
ed the opportunity to analyse the complex phenomenon
of deprivation, considering its structural organisation and
functional interrelationships.
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The use of analysis and synthesis enabled the identifi-
cation of key aspects of the depriving environment, such
as social, emotional, sensory, and cognitive deprivation.
Abstraction and generalisation methods contributed to
the formation of a systematic view of the impact of diverse
deprivation on individuals in conditions of prolonged stays
in closed institutions. A theoretical analysis of scientific
sources was conducted, which allowed for the development
of a clear understanding of the concept of deprivation, its
types, and consequences. The use of deduction allowed for
examining the multifaceted phenomenon of deprivation
from its abstract representation to the specific conditions in
which the variability of its manifestations unfolds. The in-
ductive method helped to generalise the role of deprivation
in the development of individuals in social care institutions.

The choice of these methods was driven by the ne-
cessity to study the wide range of impacts of a depriving
environment on both children and adults who experience
prolonged isolation. The methods used allowed for the
identification of critical aspects of deprivation, including
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prolonged isolation, insufficient emotional contact, and a
deficit of sensory enrichment. Through these methods, it
became possible to construct a logical sequence between
key concepts. Particular attention was paid to the impact of
restrictive regimes and a lack of personalised attention on
the development of children and adults. The primary mate-
rials consisted of contemporary international and Ukrain-
ian scientific research on the phenomenon of deprivation,
as well as observations of the living conditions of residents
in social care institutions and the organisation of daily life
within these facilities.

RESULTS AND DISCUSSION

The concept of “deprivation” is a complex interdiscipli-
nary scientific category studied across various fields of
knowledge, including Medicine, Biology, Philosophy, Psy-
chology, Social work, Pedagogy, Law, and others. In each
of these areas, deprivation acquires a specific meaning,
reflecting its impact on particular aspects of human life
and activity (Table 1).

Table 1. Interdisciplinary approach to the concept of “deprivation”

Field of study Meaning of the concept of “deprivation” Sources
Biology and Medicine Deﬁc1en§y of jecessaly COl’ld.ltIOI’lS fpr Physwlogmal V. Kobylchenko & I. Omelchenko (2022)
unctioning (biogenic deprivation)
Philosophy Existential experience of insufficiency or loss of meaning G. Huber (2002)

Legal sciences

Factors determining juvenile delinquency

D. Gurina (2015)

Determinant and consequence of reform processes;

Sociology

failure of society to fulfil its functions in protecting and

0O.V. Brovko & M. Yatsiuk (2019)

supporting the full existence of children

Social work

Social exclusion or restricted access to basic resources,
social needs, and contacts

A. Giddens (1991); Z. Bauman (2000);
O. Krasnytska (2021)

Deprivation, limitations, insufficiency of conditions,

Social pedagogy

material and spiritual resources necessary for the survival
and development of children; limited opportunities for

L. Zvereva (2015); A.O. Polyanychko (2008)

mastering an autonomous social role

Source: compiled by the author

In scientific tradition, the concept of deprivation is in-
terpreted as a state in which an individual is deprived of
the opportunity to satisfy their sensory, emotional, or cog-
nitive needs. Deprivation is understood as a mental state
that arises under the influence of complex existential con-
ditions and is characterised by the limitation or absence of
opportunities to satisfy basic life needs. Despite the lack
of a unified perspective and definition of this concept in
psychological science, it is undeniable that various inter-
pretations are united by the context of deficit, deprivation,
limitation, and dissatisfaction. Researchers from different
scientific fields agree unanimously on the thesis that depri-
vation causes negative consequences for individuals at var-
ious levels of their organisation and in areas of their lives.

In psychological science, the concept of mental depri-
vation is frequently used. Numerous studies have highlight-
ed the consequences of mental deprivation, which manifest
in the form of deficiency and dysfunction of mental devel-
opment (Langmeier & Matejcek, 1984; Bretsko, 2018). This
phenomenon is primarily considered through its external
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determination by social factors. Psychological science em-
ploys the concept of “mental deprivation”, which, on the one
hand, refers to a mental state arising from the lack or dissat-
isfaction with vital mental needs, and on the other hand, to
the situations and circumstances of an individuals condi-
tions and functioning (Kobylchenko & Omelchenko, 2022).

Scholarly sources indicate the particular vulnerability
of the child’s psyche to the influence of deprivation (Poly-
anychko, 2008). The study of social deprivation began in the
19* century, with observations of deprivation phenomena
in children deprived of parental care and placed in orphan-
ages. The concepts of maternal deprivation and hospitalism
were introduced into scientific discourse. A. Freud (1965)
understands maternal deprivation as a lack of emotion-
al bonds between mother and child. The concept of play
deficit is also used to denote a state of dissatisfaction with
a child’s basic need for play as the child’s primary activity.
A. Freud interprets maternal deprivation through “separa-
tion anxiety”, which manifests as a child’s protest against
separation from the mother. According to the researcher,
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typical situations of maternal deprivation include residence
in residential facilities for evacuated children during war-
time, in hospitals without maternal presence, and peace-
time, in orphanages and children’s homes.

In the 20™ century, the theory of relative deprivation
was developed (Killian, 1984). According to this concept,
aggressive behaviour and antisocial manifestations among
young people are explained by both objective and subjec-
tive forms of deprivation, which include psychological and
social factors. Subsequently, the concept of deprivation was
studied concerning other areas of human activity due to
historical events, scientific progress, social changes, and
transformations in social institutions, within which hu-
mans were included. With the development of research
technologies and methodologies, scientists gained more
tools to observe the consequences of biogenic deprivation.
An increasing number of social experiments were conduct-
ed. With the onset of societal crises, researchers began to
analyse the consequences of unemployment (professional,
material deprivation). The re-evaluation of the functioning
of institutions that cared for disadvantaged children and
adults raised the issue of the impact of a depriving envi-
ronment on personal development. With the exploration of
space, researchers were able to observe the processes that
occur with isolated groups of people in depriving situa-
tions of prolonged stays on space stations in conditions of
weightlessness. Various expeditions and extreme situations
provided scientists with new knowledge about the mech-
anisms of diverse deprivation. This explains the variety of
types of deprivation proposed by researchers.

The concepts of “frustration” and “isolation” are closely
related to the term “deprivation” in terms of their psycho-
logical meaning. However, deprivation (i.e., a mental state
caused by an individual’s life in conditions of prolonged
deprivation or significant limitation of opportunities to
satisfy vital needs) is a more prolonged and persistent
phenomenon than frustration. Isolation refers to a state in
which an individual or group is separated from social con-
tacts or sensory stimuli. This can be the result of external
circumstances or an individual’s conscious choice. Isolation
can lead to limited social interaction and sensory percep-
tion, which, in turn, can affect the psychological and men-
tal state of an individual. Thus, isolation can be one of the
causes of deprivation, but not every instance of isolation
leads to deprivation, and not every instance of deprivation
is the result of isolation. In the context of examining the
issue of individuals living in residential institutions within
the social welfare system (childrens homes, children’s res-
idential homes, geriatric care homes, psychiatric and neu-
rological residential schools), the discussion encompasses
both frustration of needs, isolation from the outside world,
and various forms of deprivation.

It is important to note that deprivation can be viewed
both as a process, during which the effects of depriving
factors unfold over time and as a result, in the form of a
specific state. Deprivation, as noted by D. Goshovska &
Y. Goshovskyi (2022), is both a cause and a consequence

of personal and socio-psychological maladjustment among
inhabitants of residential institutions, directing an individ-
ual’s psychological development towards dysontogenesis.
The author also makes a very important point regarding the
duration of deprivation. At the theoretical-empirical level,
it was proven that the duration of deprivation negatively
impacts personal development. The researcher notes that
temporality is a powerful root cause of the basic constructs
of an individual’s self-awareness, and therefore, it can be ar-
gued that there is a relationship between the duration, time,
and extent of an individual’s deprivation and the success of
their future personal development.

It is also important to clarify what is meant by the con-
cept of a “depriving situation”. A depriving situation is de-
fined as living conditions in which the satisfaction of basic
physiological and psychological needs becomes impossible.
This can be caused by individual physical limitations or by
the influence of a combination of extreme circumstances
that hinder proper “sensory enrichment” In psychology,
such circumstances are referred to as an “impoverished en-
vironment”, which is characterised by a lack of stimuli nec-
essary for the harmonious development and functioning of
the psyche. Depriving living conditions create extreme sit-
uations for individuals, to which their psychophysiological
organisation is not adapted.

In psychology, it is common to distinguish the follow-
ing types of deprivation: motor (spatial, locomotor-kines-
thetic, psychomotor), sensory (stimulus), informational
(cognitive, deprivation of meaning), social (identity), ma-
ternal, professional, temporal, sleep deprivation, and mo-
notony. Generalising the multiplicity of types of depriva-
tion, it is necessary to supplement this list with the following
types: familial, sexual, gender, communicative, extreme,
economic (material), nutritional, institutional, total-partial
(limited), overt-latent, external-internal, permanent, tem-
poral (time-related, early, late), experimental, institutional,
role-based, spiritual-somatic, organismic, sub-ethnic, and
cultural. The approach to the typology of deprivation by
J. Langmeier & Z. Matejcek (1984), who propose four types
of deprivation (stimulus, meaning, emotional attitude, and
identity), is based on which of the mental needs is chosen
as the baseline and forms the essence of the deficiency.
Among these needs, researchers include: the need for a
certain amount of impressions, for a change in the modal-
ity of stimuli, for ensuring conditions for learning, for pri-
mary social connections (primarily with the mother), and
for social self-realisation, mastering social roles, and value
orientations. Y. Koreneva (2021) classifies deprivation by
duration of action: short-term (due to illness, rest, work in
specific conditions), protracted (work of astronauts or re-
searchers at remote stations, stay in specialised institutions
due to loss of health and ability to work), and long-term
(self-isolation for religious reasons, membership in sects,
institutional living due to illness).

However, according to N. Dmitriyuk (2015), the accu-
mulation of various types of deprivation leads to the unifi-
cation of an individual’s psychological structure, reducing
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their individual uniqueness. An individual is usually under
the influence of several interrelated types of deprivation,
which can interact, combine, or cause each other. The con-
tent of these types of deprivation is discussed in more de-
tail, considering the specific characteristics of a persons life
in residential institutions. First and foremost, sensory and
motor deprivations are distinguished in the typology of dep-
rivation. Sensory deprivation arises as a result of “stimulus
hunger” - the inability to satisfy an individual’s basic need
for sensory impressions. It is caused by the limitation of ex-
ternal polymodal stimuli, including visual, auditory, tactile,
olfactory, and other sensory influences. Motor deprivation
is the result of a sudden restriction of physical activity due
to illness, injury, or changes in living conditions, leading to
a state of chronic hypodynamia. The consequences of mo-
tor deprivation are characterised by deformations that, in
terms of depth of impact and complexity of overcoming,
exceed the physiological disorders directly caused by the
disease or traumatic injury.

Children who end up in shelters or residential insti-
tutions experience the full severity of sensory and motor
deprivation. The specific characteristics of sensory and
motor deprivation in these settings are determined by the
organisation of childcare. Due to a shortage of staff, phys-
ical contact with the child is limited to feeding and sani-
tary-hygienic procedures. Sensory stimuli are confined to
the space of the bed. The child experiences polymodal dep-
rivation, including emotional, maternal, and tactile dep-
rivation. Older children, although they have toys, do not
adequately satisfy their basic need for play and interaction
with significant adults. Through adults, children develop an
understanding of their own emotions, learn to calm down,
explore the boundaries of their bodies, and develop cogni-
tive abilities. A child’s motor activity promotes learning, ex-
ploration of the new, and the unfolding of a cascade of neu-
rophysiological and cognitive processes important for the
transition to the next stage of development and the forma-
tion of necessary new formations of a particular age period.
Depriving influences significantly slow down ontogenesis,
not to mention cases where a child has congenital devel-
opmental disabilities or injuries that complicate adaptation
and deepen deprivation in a residential institution. Guid-
ed by the logic of diversifying visual stimuli, staff often at-
tempt to colour the rooms of children’s rooms. However,
this practice often has the opposite effect — sensory (visual)
overload (Shynkaruk, 2002).

When discussing adults living in specialised closed in-
stitutions within the social protection system, sensory dep-
rivation is caused by the monotony of their small rooms
with minimal furniture, the absence of personal belong-
ings, photographs, and a lack of variety in their activities
(a common pastime being limited to watching television
with only a few channels in a communal room), a monot-
onous and impoverished diet (as the state allocates mini-
mal funds for food), and limited access to current external
information. In more severe cases, when residents, for ex-
ample, in psychiatric and neurological residential schools,
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have a pronounced and profound mental deficiency, some
institutions practice locking people in a single room all day,
where they sit on benches or lie on the floor, as they are
unable to stay in their own rooms. Thus, they experience
hypodynamia, sensory deprivation, and monotony in a
confined space without the ability to influence it. In cases
where people have free access to their rooms, but the insti-
tution lacks comprehensive rehabilitation programmes and
well-planned leisure activities, individuals often choose to
simply lie in bed all day. Cases of injury, the presence of
diseases, or amputations that significantly reduce mobility
or make movement entirely impossible are not uncommon.
There are frequent instances where “bedridden” residents
are placed on floors other than the ground floor, and in the
absence of sufficient staff to assist, elevators, or means of
transportation, these people may not leave the institution’s
grounds for years.

Humans require activation not only of visual and au-
ditory analysers but also stimulation of tactile, temper-
ature, muscle, taste, and other receptors. In conditions of
sensory deprivation, inhabitants of residential institutions
experience disinhibition of the cerebral cortex at the phys-
iological level, which is accompanied by the appearance of
hallucinations and perceptions that the subject perceives as
reality. These phenomena may include visual visions (flash-
es of light, images of faces), auditory sensations (noises,
music, voices), and tactile sensations (crawling ants, heat
flows). The situation is further complicated by the fact
that residents of psychiatric and neurological residential
schools have mental disorders, including those with pro-
ductive symptoms. Conditions in which a person experi-
ences sensory deprivation only exacerbate the course of an
existing disorder.

The deficit of sensory information activates a person’s
need for sensations and strong emotional experiences,
which develops the phenomenon of sensory and emotion-
al hunger (Tsumareva, 2021). This contributes to the acti-
vation of imagination and figurative memory, acquiring a
compensatory protective character. The ability to store and
reproduce vivid and detailed images of previously perceived
objects or sensations becomes a means of adaptation. How-
ever, prolonged sensory deprivation leads to changes in the
psycho-emotional state: lethargy, depression, and apathy,
which can alternate with euphoria. Memory, sleep-wake
rhythm, and thinking processes are disrupted, leading to
trance states, hallucinations, and difficulty concentrating
and analysing problems sequentially.

Y.M. Vizniuk (2018) hypothesised, based on learning
theory, that in conditions of isolation from the natural en-
vironment and insufficient stimuli, a child cannot engage
in the continuous process of re-evaluating them, creating
models and strategic schemes based on them to interact
constructively with the environment. Deprivation in ear-
ly childhood makes it impossible to form such effective
models. In later life, the maintenance of models becomes
vulnerable, as these models and strategic actions are con-
stantly changing, corrected, and regulated. This important
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thesis explains, in particular, the process of skill loss among
residents of closed residential institutions. Experimen-
tal studies confirm that sensory deprivation can provoke
temporary psychosis or mental disorders (Yatsenko et
al.,2015). In prolonged deprivation, organic disorders arise:
insufficient brain stimulation causes degenerative changes
in nerve cells. This indicates the existence of a biological
mechanism that links sensory and emotional deprivation
with degenerative processes and even lethal outcomes.
Thus, sensory deprivation, like physical deprivation, can
cause irreversible consequences in the human body, shar-
ing common biological and psychological characteristics.

Sensory deprivation also manifests as a deficit of in-
formation or impressions among inhabitants of residen-
tial institutions. Insufficient emotional stimulation, lack of
communication, and sensory stimuli provoke mental and
somatic disorders, exacerbating feelings of isolation. In
childhood, emotional stimulation is critically important for
full mental development and well-being in adulthood. The
lack of sensory experiences causes emotional deprivation,
the consequences of which are similar to sensory depriva-
tion, but it is more difficult to recognise in everyday life.
Emotional deprivation often underlies depression, loneli-
ness, difficulties in socialisation, and also causes aggressive
behaviour and addictions. Adaptation of the organism to
the environment requires maintaining a constant informa-
tion balance between the environment and the individual.
Disruption of this balance due to information overload or
underload (sensory isolation) can lead to significant func-
tional mental disorders. Information deprivation is divided
into personal (information about oneself, and one’s envi-
ronment), professional (information important within a
professional group), and mass (distributed in mass media).
Its consequence is cognitive deprivation, which manifests
in thinking disorders, disorientation, and inability to make
effective decisions. Cognitive (meaningful) deprivation is
formed by an overly variable and chaotic structure of the
external world with a lack of organisation of its content,
which prevents the ability to understand, predict, and in-
fluence what is happening externally.

Individuals who stay in residential institutions for ex-
tended periods experience the full spectrum of cognitive
deprivation. The specific characteristics of cognitive dep-
rivation in inhabitants of residential institutions can be
explained by their limited access to diverse information
and interaction with the outside world. The emergence of
information deprivation is facilitated not only by limited
social isolation and a restricted and stable circle of contacts
that individuals have in residential settings but also by the
frequent absence of means of communication with the out-
side world (telephone or computer with internet access);
difficult or non-existent access to sources of information;
standardised communication between staff and residents;
and limited self-expression, which impoverishes cognitive
experience and skills in solving non-standard problems.
This, in turn, causes disturbances in cognitive process-
es, including problems with thinking, disorientation in

spatial and temporal contexts, and inability to make in-
formed decisions. The absence of an ordered and under-
standable structure of external information also deepens
the chaotic perception of the world, making it impossible
to predict events and influence them.

However, there is another extreme when there is the
possibility of using means of communication with the
outside world, such as the Internet. O. Sasovska (2021) ex-
plored the relationship between multifactorial deprivation
in children with visual impairments and the emergence of
internet addiction. Deprivation can stimulate self-absorp-
tion, isolation in the inner or virtual world, and escape into
virtual space. Immersion in the internet is an attempt by
the child to find safety and comfort. The researcher indi-
cates that the conditions of residential institutions, includ-
ing cultivated conformism, limitation of subjectivity, and
difficulties in forming personal autonomy and identity due
to the absence of family warmth and care, encourage chil-
dren to actively seek role models on the Internet.

Sensory and cognitive deprivation are often accom-
panied by social deprivation. J. Langmeier & Z. Mate-
jeek (1984) were among the first to introduce the concept
of social deprivation and used it in studies of child develop-
ment outside the family. By this concept, the authors under-
stand social isolation and limited opportunities for master-
ing an autonomous social role. Contemporary psychologists
expand the understanding of social deprivation to include
the limitation of opportunities to observe the performance
and assimilation of social roles (Bevz & Doroshenko, 2003;
Bevz, 2018). Also, the consequences of social isolation or
reduced living space (Bilynska & Tur, 2006), and the insuf-
ficiency of social influences (Krupnik, 2012). An individual
living in the isolated micro-society of a residential institu-
tion has a stable environment within their room and ward.
Exiting the territory is often minimised or impossible. Dur-
ing the period of additional isolation during the coronavi-
rus pandemic, residents often could not even contact their
relatives and guardians in person. The circumstances of pro-
longed confinement in a small social group are accompa-
nied by increased anxiety, fear, and depression, and ecstatic
affective states and euphoria may also develop. The public
and volunteers do not have free access to the residential
institution. Often, residents of the institution do not have
relatives or friends who can visit them, and it is common
practice for the director of the institution to be the official
guardian. Society has become accustomed to not noticing
those who live in residential institutions, and their resi-
dents do not participate in the social life of the community.

If added to this, the absence of means of communica-
tion, individuals living in institutions develop a sense of
isolation and a state of communication deprivation. Dur-
ing visits to residential institutions, the residents’ acute
need for conversation and contact with a new person is
immediately felt. People do not want to end their com-
munication, follow behind, and sometimes surround in
groups. The lack of communication is particularly acute in
geriatric care homes, especially if residents are immobile
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or bedridden and unable to move freely around the in-
stitution. In such cases, the only social environment for a
person is their roommate and staff. Y.M. Terletska (2014)
proposed a division of social deprivation, understood as
the result of the dissatisfaction of certain groups of social
needs, into the following subtypes: a) by content of needs:
socio-spatial, age-related, prestige, self-affirmation, loss of
meaning, freedom of choice, social stratum, gender, hope-
lessness, status-role, non-recognition, communication,
and interaction; b) by factors of social influence: family,
preschool, school, street, special institutional (schools,
boarding schools, colonies, etc.), student, cult (confessions,
sects), ethnic, social, professional; ¢) by time: short-term,
protracted, long-term, lifelong; d) by volition: voluntary,
forced, compulsory; e) by degree of awareness: conscious,
partially conscious, unconscious; f) by degree of isolation:
complete, partial, relative.

The unsatisfied need for social contact is exacerbat-
ed, and with prolonged deprivation, the protective mech-
anisms of the psyche may be activated. Prolonged social
deprivation intensifies the need for communication, some-
times leading to the creation of an imaginary interlocutor
through the personification of objects or engaging in di-
alogue with oneself. These phenomena are explained by
the dialogical nature of human consciousness. In a state
of loneliness, regulatory influences of society, such as ap-
proval, condemnation, or encouragement, are weakened,
forcing a person to reproduce them independently through
the exteriorisation of their own reactions. By expressing
thoughts aloud, a person can perceive them as external,
which is a protective reaction within the bounds of psycho-
logical normalcy. Speaking to oneself aloud in stressful sit-
uations is considered an effective way to prevent neuroses.

The reaction generated by social isolation, namely
the feeling of the presence of an outsider (a person feels as
if someone is watching and accompanying them), is quite
interesting. This condition is associated with emotional
tension, fears, and an increased need for communication.
Research conducted among people in geographical and so-
cial isolation (Maksymenko, 2012) reveals in them traits of
introversion, a focus on internal experiences, weak reaction
to external stimuli, autistic and schizoid manifestations,
emotional lethargy, distorted perception and judgment, as
well as superficiality and selectivity of social contacts.

Opver the relativelylong history of studying this concept,
science has accumulated several interesting experiments
on the mechanisms and manifestations of human depriva-
tion in various circumstances of life and activity: in condi-
tions of space tests and weightlessness, extreme situations,
forced isolation from society or a limited group of people,
during scientific expeditions in mountainous and marine
areas. However, the results of such experiments generally
indicated that deprivation leads to negative consequences
in personal development, and attempts by the psyche to
compensate for distress by activating protective mecha-
nisms, sometimes leading to irreversible phenomena. For
example, studies of the lives of people at polar stations
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concluded that the key factor of mental stress is not so much
exhausting work and cold climatic conditions, but the lim-
ited territory of the station and the stability of the team, that
is, the very same social deprivation (Yatsenko et al., 2015).

In conditions of social deprivation, a person may exhib-
it atypical behaviour not only due to isolation from society
but also due to the phenomenon known as the “aquarium
phenomenon”. It is characterised by constant publicity, ob-
servable behaviour, and being in the spotlight of colleagues
or neighbours. People in a social environment change their
behaviour compared to how they behave alone, which is
confirmed by numerous observations, including through
hidden cameras. In the process of interaction, a person
performs various social roles. The realisation that their be-
haviour is being observed forces them to constantly control
their actions, not going beyond the limits of the given role
and role function. This, in turn, causes prolonged inter-
nal tension, accompanied by the suppression of their own
emotions and desires. Similar conditions are observed in
the social environment of a residential institution. People
can live in such an institution for decades, with relatively
unchanged roommates or ward mates. Problems with pri-
vacy in residential institutions are one of the most painful:
often there is no opportunity to be alone, rooms are mostly
not locked (staft explain this as a safety measure), and even
during sanitary-hygienic procedures, in the absence of ele-
mentary partitions or curtains in bathrooms, achieving pri-
vacy is very difficult. This creates considerable tension for
the individual. The aforementioned features of the organi-
sation of everyday life in residential institutions can create
the mentioned “aquarium phenomenon”, when inhabitants
of residential institutions cannot be alone, without the su-
pervision of roommates, staff, or video surveillance.

The need to constantly interact with the unchanging
social environment of a residential institution leads to in-
formation fatigue among communication partners. This
phenomenon was vividly manifested in extreme conditions,
namely in the confined space of a submarine crew. It was ob-
served that from the beginning of the formation of a social
group, its members show an active interest in each other,
exchanging mostly biographical information. Subsequently,
the circle of communication expands, and there is an active
joint discussion of current events, impressions, and inter-
ests. However, gradually, mutual interest decreases (Yatsen-
ko et al., 2015). It can be concluded that social deprivation
of residents of social protection institutions can be caused
not only by isolation from the social environment and its
absence (information deprivation) but also by the presence
of a constant environment (roommates/ward mates, staff),
within which a person is isolated and experiences infor-
mation fatigue, which negatively affects their well-being.

It is necessary to note the general trend of develop-
mental delays in children living in residential institutions.
H. Sand et al. (2024), studying the impact of residential ed-
ucation upbringing in conditions of psychosocial depriva-
tion on infants, found that despite good physical care, psy-
chosocial deprivation increases the risks of developmental
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disorders, affecting language and social skills the most. A
longer stay in residential institutions is a risk factor for de-
velopmental delays. Researcher O. Krasnytska (2021) pro-
poses to classify social deprivation depending on the nature
of isolation. Social deprivation thus has several varieties:

1) forced isolation — arises from circumstances beyond
the control of the individual or society (e.g., isolation of a
ship’s crew on a deserted island or an expedition lost in the
taiga or desert; situations of child abandonment);

2) compulsory isolation — imposed by society regard-
less of the will of individuals who are in closed groups (e.g.,
prisoners, patients undergoing compulsory treatment, or
conscript soldiers, residents of orphanages or boarding
schools; isolation during a pandemic; placement of a person
in residential institutions by relatives and loss of capacity);

3) voluntary-forced or voluntary-compulsory isolation —
associated with achieving a significant goal that requires
limiting contacts with society (e.g., professional closed
groups, sports boarding schools, military schools and ly-
ceums; individuals who recognise the need for psychiatric
treatment to improve their well-being).

4) voluntary isolation - driven by the individuals
choice to belong to a closed group (e.g., monks, sectarians,
individuals who consciously choose alienation as a way
of self-realisation; in some cases, elderly people choose to
move to a geriatric care home in the absence of relatives
who can care for them).

However, the researcher notes that social isolation does
not always cause social deprivation. In many cases, particu-
larly in conditions of voluntary or voluntary-compulsory
isolation, the presence of a goal important to the individual
contributes to the harmonious development of the person-
ality, forming a mature, spiritually resilient, and internal-
ly rich individual without signs of deprivation syndrome.
The author of this article considers it important to add: that
even in cases of voluntary or compulsory-voluntary isola-
tion of a person who enters the impoverished environment
of a residential institution and experiences prolonged ex-
posure to a depriving situation, with a lack of compensato-
ry mechanisms and resources (both internal and external),
the person has a high risk of experiencing the negative con-
sequences of various types of deprivation.

As P.G. Yaremko (2022) rightly emphasises, depriving
living conditions are extreme for humans, as their psy-
chophysiological system is not adapted to such influenc-
es. The limitation of educational and social factors leads
to disruption of the mechanisms of regular mental devel-
opment, which ensures its stability and consistency. As a
result, development acquires an irregular character, which
negatively affects the processes of self-regulation, control of
effectiveness, and correction of mental activity. This causes
disorganisation of behaviour, disruption of its integrity and
purposefulness.

It is advisable to distinguish between primary depri-
vation in residents of closed institutions, which is formed
as a result of orphanhood, abandonment, or upbringing
in a deviant family, and secondary deprivation, which is

manifested in the educational regime of the children’s insti-
tution, its principles of restriction and punishment. There
is a problem of regression in attempts to solve the problem
of deprivation and child orphanhood from the level of fos-
ter families and family-type children’s homes to the level of
institutional forms of education and upbringing of children
due to the socio-economic difficulties of martial law, relat-
ed migration processes, and an increase in the number of
orphans whose parents have died or are gone missing.

Primary deprivation in a child is associated with ma-
ternal and family deprivation. Early maternal deprivation
forms complex pathological changes in the child’s psyche.
These children are characterised by disorders of the emo-
tional-volitional sphere, intellectual developmental delay,
uneven cognitive maturation, and speech disorders, espe-
cially expressive speech. Deprivation depression (apathetic
or masked and phenomena of deprivation pseudo-autism)
in children’s home residents is observed much more fre-
quently than in children growing up in families (Konono-
va, 2009). O. Stepanov (2006) notes that children who have
experienced maternal deprivation, regardless of age group,
often demonstrate undifferentiated speech, superficial
contact with the environment, underdevelopment of the
emotional sphere (blockage of feelings of pity, compassion,
shame), and inability to recognise their own guilt. Reduced
work capacity, attention and memory disorders are also
characteristic. In psychology, this complex of symptoms
is known as orphanhood syndrome, which reflects a delay
or distortion in the formation of mental functions and the
emotional sphere of personality.

The consequences of early maternal deprivation in
children in social protection institutions often transition
into social deprivation in adulthood, manifested in self-iso-
lation, inability to build full-fledged social relationships,
and a tendency towards aggressive or deviant behaviour.
Emotional deprivation in early childhood forms a basic al-
ienation from society, rejection of its values, and perception
of the environment as threatening or hostile. The basis of
these destructive attitudes is a deficit of basic trust, which
arises as a result of partial or complete loss of maternal care.

Secondary deprivation in children and adults is caused
by the conditions of staying in closed institutions. This type
of deprivation is also called institutional deprivation. In-
stitutional deprivation acts as a negative factor in the on-
togenesis and sociogenesis of a child. The specificity of a
closed social protection institution is its regime, isolation,
and restrictions. Having experienced early deprivation, a
child only reinforces unfavourable behavioural tactics and
strategies. Relative isolation, which is a key determinant of
institutional deprivation, leads to the formation of conflict-
ing self-awareness in children. This significantly affects the
adequacy of their behavioural reactions, which are often
accompanied by emotional instability, cruelty, indifference,
and aggressiveness. As O.V. Chistiak (2018) notes, adult-
child communication in a residential home setting is dis-
torted. Communication in the context of raising orphans is
characterised by emotional limitations, a focus on negative
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aspects of evaluation, and a shift of emphasis from practical
activities to disciplinary aspects. This causes an increased
need for attention, goodwill, and positive emotional con-
tact in the child. Educators face difficulties in interacting
with pupils who simultaneously seek emotional closeness
and show aggression towards adults. The combination of
aggressiveness with an inability to take responsibility forms
a consumerist attitude towards adults and a tendency to
shift the resolution of their problems to others.

It is common for a child with developmental disabil-
ities or mental disorders to follow a fairly standard chain:
first, they enter a children’s home (up to 3 years old), then
a children’s residential home (from 4 to 18 years old), and
then they are transferred to a psychiatric and neurological
residential school (from 18 years old), where they can stay
for decades or the rest of their lives. Early primary depri-
vation is compounded by secondary deprivation caused by
the closed, isolated, and regimented nature of the institu-
tion, the specifics of the educational process, and the in-
adequacy or often absence of the necessary support from
specialists who could partially compensate for develop-
mental setbacks, learning difficulties, and loss of self-care
skills. If a child, upon reaching the age of 18, is released
from a social protection institution into independent life,
the consequences of deprivation, disorientation, absence
or unstructured knowledge of the surrounding world, and
the lack of necessary self-care, planning, social connection,
and professional skills immediately become apparent. The
young person cannot find a job, manage finances reasona-
bly, plan (including their expenses), create social connec-
tions, or stand up for themselves. Very quickly, the person
begins to “capsulate”, lose faith in their own abilities, and
show signs of self-alienation and depressive tendencies.

Institutional deprivation of inhabitants of residential
institutions is also caused by crowded living in monotonous
conditions, which instils in children certain identification
standards and chronotypes (our recreation room, our din-
ing room, our classroom). Inhabitants of residential institu-
tions tend to feel limited in their ability to control their own
private space and organisation of time, without developing
an understanding and experience of the phenomenon of
privacy. The author’s experience of visiting such institutions
has shown that often even clothing in residential institu-
tions is not personalised: today it is worn by one person,
tomorrow by another. As a result, children and adults may
ignore concepts such as “own-foreign’, and “private-public”,
which can lead to the formation of antisocial behaviour.

Y. Koreneva (2021) studied the problems of depriva-
tion in permanent confinement due to the pandemic. The
author notes symptoms that accompany a person in con-
ditions of forced group isolation: asthenia of the nervous
system, as a result, conflicts and communication difficul-
ties; chronic feelings of loneliness as a result of social dep-
rivation, depression, poor sleep quality, anger, irritability,
low mood (Brooks et al., 2020), exacerbation of chronic
diseases, the decline in cognitive functions, cardiovascular
diseases; social isolation is even associated with the risk of
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premature death. A group of researchers studying the phe-
nomenon of deprivation, isolation, and strategies for over-
coming them (Smith et al., 2018) indicate that the longer
the isolation lasts, the more prolonged the consequences,
accompanied by avoidance strategies, symptoms of post-
traumatic stress, and anger; there is a paradox of social
proximity and separation: close proximity of people for a
long time causes stress.

Separately, psychological literature considers a type of
deprivation known as family deprivation. This condition
arises when one family member feels a lack of satisfaction
with their current needs due to the unwillingness or inabili-
ty of other family members to provide it. This situation leads
to mental tension, which can have negative consequences
for both the individual and their immediate surroundings.
Deficient family (non-family, institutional, surrogate) com-
munication is considered by Y.M. Vizniuk (2018) as one
of the most important determinants of the complication of
identity acquisition by a deprived child, in particular, due
to the lack of reference identification models for the assim-
ilation of constructive behavioural patterns.

Studies in the context of the raised problem, which
touch on another type of deprivation experienced by in-
habitants of residential institutions, namely professional
deprivation, are of interest. People in residential institu-
tions usually lose their ability to work, and sometimes they
have never mastered a profession or acquired a professional
identity. Pedagogical neglect of children in institutions and
formal receipt of a certificate, which further makes it im-
possible for the child to acquire knowledge and skills that
would help in employment, is a common phenomenon.
M. Jahoda (1997) developed a model of latent deprivation
(latent function of employment and unemployment), ac-
cording to which the mental health of unemployed individ-
uals is worse compared to employed ones. This is due not
only to the absence of an explicit function of employment,
such as earning income, but also to a deficiency of five la-
tent functions of employment: structured time, social con-
tacts, collective purpose (awareness of one’s usefulness to
others), status, and activity. According to M. Jahoda, unem-
ployment has two main consequences for a person: 1) re-
duced income and the risk of poverty; 2) exclusion from
the material and social context provided by the workplace.
Exclusion from the labour market leads to emotional stress
and deterioration of mental health, as basic human needs
are no longer met. These needs are: the need for structured,
not empty time, for purposeful activity, not a feeling of use-
lessness, for a defined place in society, not exile, for entry
into the network of society, not exclusion from it. Modern
cross-cultural studies by K.I. Paul et al. (2023), based on
meta-analytical methods that tested the assumptions of this
theory, confirm that employed people have a higher level
of all five latent functions, as well as the explicit function,
compared to unemployed people (including pensioners).
Thus, the assumption that employment best provides sup-
port for these latent functions and the realisation of these
needs has been confirmed (Wacker, 2012).
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These studies illustrate the importance for a person ex-
periencing the consequences of professional deprivation in
long-term residential institutions to have involvement in a
collective purpose, acquire professional identity and status,
have social contacts that help realise their own activity, and
also have income. Inhabitants of residential institutions
have the opportunity to participate in work on the auxilia-
ry farm and perform certain types of work of their choice,
but people do not receive official wages for this, and mostly
they do this due to a lack of other options for spending time
(unless there is abuse by the institutions of the opportunity
to involve people in various types of work under the guise
of work therapy). Summarising the analysis of the variety of
types of deprivation experienced by a person in residential
institutions, it should be noted that their content is gener-
ally similar. Types of deprivation intertwine, act simulta-
neously, and reinforce each other. The mental state of a de-
prived person is usually characterised by an increased level
of anxiety, fear, and a feeling of deep dissatisfaction with
themselves, their environment, and life in general. Typical
manifestations include a decrease in vitality, and persistent
depressive states, which can be accompanied by episodes of
unmotivated aggression. The degree of deprivation impacts
on an individual varies in each individual case. It is very
important to consider the duration of the depriving impact
of the institutional environment on the personality of its
residents. The duration of the depriving situation deter-
mines the depth of harm caused by it, determines the pros-
pects of personal development and the time required for
recovery. If the deprivation is short-lived, it transforms into
a depriving experience, which determines further strategies
and reactions of the individual to similar circumstances.

Prolonged stays in residential institutions are often ac-
companied by the hidden influence of mental deprivation,
which penetrates the inner world of the individual and
negatively affects their life. This influence disrupts adaptive
mechanisms and complicates the socialisation of these in-
dividuals. Given this, early diagnosis of deprivation man-
ifestations and timely psychocorrectional work becomes
particularly relevant. The earlier professional psychological
support begins, the higher the chances of successful res-
toration of psycho-emotional balance and return to a full
life. At the same time, effective adaptation of individuals to
society requires a gradual transition from the institutional
model to a form of supported living. This approach allows
for minimising the impact of various types of deprivation,
creating conditions for the development of autonomy, the
formation of emotional bonds, and integration into society.

Animportant step in reforming the system of residential
institutions is the introduction of alternative forms of sup-
ported living. This model involves providing individuals in
need of social support with living conditions in small com-
munities with an individual approach to their needs, inte-
gration into the social environment, and support in gaining
independence. This approach helps reduce the level of dep-
rivation, form emotional stability and social adaptation, and
is an important stage in ensuring a full life for individuals

after leaving an institutionalised environment. The intro-
duction of systematic diagnostic and psychocorrectional
work, combined with the transition to supported living,
are important factors that contribute not only to compen-
sating for deprivation consequences but also to improving
the quality of life of individuals in social care institutions.

CONCLUSIONS

Based on theoretical analysis, it has been established that
deprivation is a borderline state that arises in situations
where an individual cannot satisfy their basic life needs
over a prolonged period. This state leads to serious con-
sequences for mental health, as the individual experiences
the simultaneous impact of various types of mental depri-
vation, which mutually reinforce each other. The system of
residential institutions, functioning as places of detention,
accumulates a significant number of negative factors that
hinder the harmonious development of the personality of
its residents. The remoteness of residential institutions, their
isolation, the inability of individuals to leave their place of
residence, regimentation, uniformity, lack of privacy, stable
micro-environment within the institution, specifics of the
educational process, prolonged stay in an impoverished en-
vironment, and isolation from the cultural and social life of
society are the features that determine the content of various
types of deprivation experienced by inhabitants of the res-
idential institution system. The polymodal nature of depri-
vation influences and its prolonged effect on the ontogene-
sis and sociogenesis of children and adults is characteristic.

The negative consequences of deprivation on an indi-
vidual are multifaceted and sometimes irreversible. They
include reduced self-esteem, difficulties in self-identifica-
tion, disruption of mental functions and personal develop-
ment, as well as difficulties or impossibility of social adap-
tation. Children deprived of parental care are particularly
vulnerable to the effects of mental deprivation. In condi-
tions of prolonged stay in residential institutions, these ef-
fects can be amplified by the lack of emotional support and
adequate social contacts and the influence of an impover-
ished environment. Therefore, it is important to implement
measures for timely diagnosis and psychocorrection to
mitigate the negative impact of various types of deprivation
on the psyche of individuals in such institutions. Further
research on deprivation should focus on evaluating the ef-
fectiveness of psychocorrectional methods and developing
individualised rehabilitation programmes for individuals
with experience of prolonged deprivation. It is important
to study the impact of supported living on reducing dep-
rivation syndromes and developing adaptive potential, as
well as to improve approaches to the social integration of
residents of social care institutions.
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MNMcuxonoriyHi oco6nmMBoCTiI PisHOBUAO0BOI NCUXIYHOT AenpuBaLLil 0COOMCTOCTi,
fIKa A,OBroTpuBaso nepebyBae B iHTepHaTHUX 3aKagax

AHoTauis. B xoHTeKkcTi BMOOPY [iep>kaBoo cTpateril jeiHcTuTyamizanil mpobieMa fenpuBalifiHUX, a He TaKMX, IO
CIIPUAIOTh PO3BUTKY Ta coliamizalii 0coOMcToCTi, yMOB IepeOyBaHHA B 3aKPUTUX IHTEPHATHUX YCTAHOBAX CUCTEMMU
COILIia/IBHOTO 3aXUCTy HACelIeHHS € TOCTPOI0 i ImoTpeOye aHajIi3y, HaIpalloBaHHA PeKOMEHJAIill Ta aJbTepHATHB.
CrarTs npucBsdeHa npobyuemi fenpusaii 0coOUCTOCT, fKa JOBrOTPMUBAJIO IepeOyBae y 3aK/lafjaX iHTepHaTHOTO THITY.
BukopucTaHHsA TaKMX HAYKOBUX METOJIB, AK aHaJIi3, CHHTe3, IOPIBHAHHSA, a0CTparyBaHH: Ta y3araJbHEHHA T03BOJIIIIO
PO3KpUTY OCOOMMBOCTI JOCIIKYBAaHOTO fABMINA B PO3Pi3i IpoOIeMaTUKM JOBIOTPUBAIOrO IepeOyBaHHA 0coOu B
Crelliali30BaHMX yCTaHOBAX COIia/IbHOTO 3aXMCTy HaceneHHA. PO3IIAHYTO pO3yMiHHA ABMINA JeNpuUBalii y cucremi
JIONVHO3HABYMX HayK. BcTaHOB/IEHO, 1O AeNmpuBallid HACTa€ NPU JOBIOTPMBAIilli HEMOXXIMBOCTI 3a/JOBOIBHUTHU
JKUTTEBO BK/IMBI IIOTpeOy, YMHNUTD HeTaTMBHUII BIUIMB Ha PO3BUTOK OCOOMCTOCTI Ha pi3HMX IIabyax ii opranisaumii
Ta y 6aratbox cdepax ii KUTTENIANBHOCTI, IepelIKOfKa€e alallTAL[ilfHNM TeHICHLIIAM 0COOMCTOCTI, AKa ONMHMIACA Y
HeCIpUATIVBYX YMOBAX XXUTTA. 3’ ICOBAHO, [0 TeMIIOPAJIbHICTD € BXK/IMBOIO CKJIAJJ0BOI0 CTPYKTYPOIO CaMOCBIOMOCTI
ocobucrocTi, Aka mepeOyBae B ycTaHOBaxX iHTepHarHoro Tmiy. OINMCaHO B3a€EMO3B’SI30K MDK JelpuBalli€lo Ta
afjalTalillHYMU IIpoLiecaMit. 3ayBa>keHO, 10 AeIIpUBallis MOXKe OyTH AK IIPOLeCOM, TaK i HaC/IifKOM [iil HeCIpUATINBUX
00CTaBMH IPOJIOHI'OBAHOTO HE3aJOBOJICHHA >KUTTEBO HEOOXimHMX moTped 0coOMCTOCTI B iHTepHATHMX 3aKIajjax.
OTpumMaHi pe3ynbraTy HOCTIIPKeHb MOXYTDb JIATTM B OCHOBY HaIlpalllOBaHHA CUCTEMHOTO HifXOfy [0 po3poOKu
cTpareriii iHTerpanii MelKaHI[iB iHTePHATHUX 3aKIaliB y CYCHIIBbCTBO, @ TaKOX OYTM BIPOBAJPKeHi IICHMXO/IOraMy,
COLia/IbHMMM MPALLiBHMKAMM Ta iHIIMM IIEPCOHAJIOM YCTAaHOB /I PO3BUTKY HAaBUYOK >XUTTEBOI CaMOCTIIHOCTI
0CO0MCTOCT] I MOKpallleHHA AKOCT] i1 KUTTA
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INTRODUCTION

The intersection of digital technology and human psychol-  era. The emergence of social media platforms as primary
ogy has created unprecedented challenges for understand-  channels for self-presentation and social interaction has
ing personality development and expression in the modern  fundamentally transformed how individuals construct and
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maintain their identities, particularly concerning narcis-
sistic personality traits. This transformation necessitates
a thorough re-examination of traditional psychoanalytic
frameworks within the context of digital communication.

Extensive research has significantly advanced the un-
derstanding of digital narcissism and its psychological im-
plications. A. Maftei & A.M. Pitrausanu (2024) conducted a
comprehensive study examining the relationships between
narcissism, stress, and social media addiction, reveal-
ing significant correlations between narcissistic traits and
compulsive online behaviour. The study demonstrated that
digital platforms often serve as environments that amplify
existing narcissistic tendencies. J. Brailovskaia et al. (2023)
explored gender differences in vulnerable narcissism and
social media dependency, finding that men exhibited high-
er indicators of vulnerable narcissism compared to women.
Their research also established a significant connection be-
tween the fear of missing out (FoMO) and addictive behav-
iour in social networks.

In their investigation of social media influencers as hu-
man brands, A.Z. Malik et al. (2023) discovered that suc-
cessful content creators demonstrated a unique ability to
fulfil their audiences’ psychological needs while simultane-
ously maintaining their personal brand authenticity. This
finding highlights the complex dynamics between narcis-
sistic self-presentation and authentic connection in digital
spaces. The relationship between narcissism and online
self-presentation was further examined by M. Hassanza-
deh et al. (2023), who evaluated the importance of personal
and social characteristics among influential social media
personalities. Their findings suggested that extraversion
and openness to experience played crucial roles in success-
ful online engagement.

According to research by H. Tan & M. Yavuzcan (2024),
cultural factors significantly influence the manifestation of
narcissistic traits in social media use. Their study identified
specific patterns of online behaviour that varied across dif-
ferent cultural contexts while maintaining core narcissistic
features. Research conducted by V. Boursier et al. (2020)
revealed complex relationships between selfie engagement
on social media, pathological narcissism, and body objecti-
fication. Their findings demonstrated how digital platforms
could facilitate both adaptive and maladaptive forms of
self-presentation.

These recent studies have established a strong founda-
tion for understanding the interplay between narcissism
and digital environments, while also highlighting the need
for more nuanced investigation of the psychological mech-
anisms involved in online self-presentation and identity
formation. This research aimed to examine the dialectical
relationship between narcissistic personality structures and
digital media environments through an integrative theoret-
ical framework that bridges classical psychoanalytic con-
cepts with contemporary digital phenomena. The research
objectives were:

1. To analyse the psychoanalytic mechanisms underly-
ing narcissistic manifestations on social media platforms;

Spravtseva

2. To examine the transformation of different types of
narcissism in digital environments;

3. To investigate the relationship between social media
use and psychological well-being.

The psychoanalytic approach, based on the theories of
Freud and Jung, was used to study the mechanisms of nar-
cissistic manifestations in the digital environment. Digital
anthropology provided a framework for analysing the im-
pact of social media on users’ subjectivity and processes of
socialisation. Content analysis facilitated the examination
of specific forms of interaction on Instagram, Facebook,
and YouTube. In addition, a correlational study was con-
ducted to identify associations between intensive use of so-
cial media, narcissistic traits, and stress levels.

TYPOLOGICAL APPROACHES TO NARCISSISM
WITHIN PSYCHOANALYTIC THEORY

The early decades of the 21* century have witnessed a
significant evolution in the understanding of narcissism,
moving beyond its traditional conceptualisation as merely
pathological to a more nuanced perspective that encom-
passes various manifestations and degrees of expression.
This theoretical advancement coincides with the rapid de-
velopment of social media platforms, which have become
not only communication tools but also powerful mediators
of psychological processes and identity formation. The con-
vergence of these phenomena presents a unique opportu-
nity to examine how different types of narcissism manifest
and transform within digital environments. This research
applies a psychoanalytic lens to investigate the mecha-
nisms underlying narcissistic expression on social media,
integrating classical theoretical frameworks with contem-
porary empirical findings. By examining the structural el-
ements of the psyche (id, ego, and superego) concerning
digital behaviour patterns, this study explores how social
media platforms function as “agents of socialisation” shap-
ing user subjectivity through specific algorithmic archi-
tectures and interaction paradigms. Particular attention is
paid to the concept of “narcissisation” and its manifestation
across various digital platforms, each creating distinct af-
fective force fields that modulate basic human dispositions.

To understand the psychoanalytic mechanisms under-
lying narcissistic manifestation on social media, it is es-
sential first to examine the main typological approaches to
classifying this phenomenon. A. Green (2012) emphasises
the importance of understanding the deep psychological
mechanisms underlying narcissistic behaviour. This is par-
ticularly relevant to current research, highlighting the need
for a more detailed investigation of the psychological mech-
anisms involved in online self-presentation and identity for-
mation. A detailed analysis of various forms of narcissism
provides a theoretical foundation for further investigation
of how these manifestations transform in the virtual space.

Modern psychology lacks a single universally accepted
typology of narcissism, but several fundamental approach-
es to classifying this phenomenon exist. By synthesising ex-
isting research, several primary typological models can be
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identified. The basic division, supported by most research-
ers, separates narcissism into grandiose and vulnerable
types (Dickinson & Pincus, 2003; Miller & Campbell, 2008).
In their research, K.A. Dickinson & A.L. Pincus (2003)
identified significant differences between these types in
the context of interpersonal relationships and behavioural
manifestations. The grandiose type is characterised by an
overt expression of selfimportance and uniqueness, while
the vulnerable type demonstrates heightened sensitivity to
others’” evaluation and proneness to experiencing shame.

O.E Kernberg (1975) proposed a more detailed clas-
sification, dividing grandiose narcissism into “overt” and
“oblivious” subtypes. Similarly, G.O. Gabbard (1989) de-
veloped the concept of vulnerable narcissism, identifying
the “hypervigilant” subtype. Further research conducted by
M.D. Back et al. (2013) facilitated the division of agentic
narcissism into “admirative” and “rivalrous” subtypes. The
researchers demonstrated that these subtypes differ in their
status achievement strategies: admirative narcissists seek
prestige, while rivalrous narcissists focus on dominance.
The concept of collective narcissism, developed by A. Go-
lec de Zavala (2018), warrants separate consideration. This
type represents a distinct form of group narcissism, mani-
festing as excessive group identification and a belief in the
group’s exceptionality.

Research by S. Casale et al. (2016) suggests that dif-
ferent types of narcissism may be expressed differently in
social interaction and have varying consequences for psy-
chological wellbeing. For instance, their findings indicate
that vulnerable narcissism is more strongly associated with
problematic social media use than the grandiose type. Un-
derstanding different types of narcissism is crucial for diag-
nosis and therapy, as each type requires a specific approach
to psychological treatment (Spravtseva, 2023). This is con-
firmed by H. Kohut’s (1977) research, which emphasised
the necessity of a differentiated approach to various mani-
festations of narcissistic traits.

Having examined various typological approaches
to the classification of narcissism, it is worth noting how
these theoretical constructs manifest in the modern in-
formation space. Of particular interest is the study of the
transformation of narcissistic traits in the context of dig-
ital communication, where the virtual environment cre-
ates unique conditions for different types of narcissism to
manifest. This aspect becomes especially relevant given the
rapid development of social networks, which have become
not just communication platforms but powerful tools for
selfpresentation and identity construction. Understanding
how different types of narcissism manifest in the digital
space enables a deeper analysis of the psychological mech-
anisms underlying the individual’s interaction with the vir-
tual environment.

PSYCHOANALYTIC INTERPRETATION
OF NARCISSISM IN DIGITAL SPACE
The development of digital technologies and their inte-
gration into everyday life have created a unique space for

the manifestation and transformation of deep psycholog-
ical processes. Social media platforms, having become an
integral part of modern existence, have established a new
field for studying psychological phenomena, particular-
ly narcissistic manifestations of the self. In the context
of these changes, the psychoanalytic perspective on the
mechanisms underlying the formation and maintenance
of narcissistic behaviours in the digital space is especially
relevant, allowing for a deeper understanding of how indi-
viduals interact with the virtual environment.

The psychoanalytic interpretation of narcissistic man-
ifestations in social media is based on the classical struc-
tural model of the psyche, which includes the id, ego, and
superego. Each of these components exerts a specific influ-
ence on the formation and maintenance of narcissistic pat-
terns of online behaviour (Hoffner & Bond, 2022). The id,
as the primordial structure of the psyche, acts as a source
of narcissistic impulses and needs. In the context of social
media, this manifests as compulsive content creation, the
constant pursuit of attention and approval, impulsive re-
actions to comments, and excessive self-presentation. Re-
search by M. Yuksel & L.I. Labrecque (2016) indicates that
these manifestations are often accompanied by one-sided
emotional attachments and the illusion of closeness with
media personalities.

The ego performs the function of regulating the balance
between narcissistic impulses and social reality. According
to research by A. Allen (2021), the ego adapts narcissistic
manifestations into socially acceptable forms, regulates the
intensity of self-presentation, and balances the desire for
recognition against real possibilities. Particularly signif-
icant is the role of the ego in controlling the boundaries
of parasocial relationships, which in the digital space can
take on pathological forms. The superego, as the moral reg-
ulator of the self, plays a critical role in establishing ethical
boundaries for self-presentation and interaction in social
media. L.L. Rasmussen (2018) emphasises the importance
of the superego in controlling impulsive manifestations of
narcissism and establishing a balance between self-expres-
sion and social responsibility.

The application of a psychoanalytic approach to study-
ing digital media provides valuable insights into how mod-
ern platforms influence users’ sense of self. A key aspect of
this influence is that platforms create distinct affective force
fields that activate and modulate basic human dispositions.
Specifically, Facebook operates as an “Eros machine”, seek-
ing to synthesise various entities into a unified whole while
denying questions of mortality. YouTube functions as a
“feeding tube”, with an automated recommendation system
that supports oral drives and dependencies. Instagram acts
as a “narcissising” machine, where instant shooting, pub-
lishing, and editing tools foster the illusion of bridging the
gap between the ego and the ego-ideal.

It is important to note that such shaping of user be-
haviour is not merely a side effect but a direct outcome
of purposeful design and constant refinement of the pro-
gramming and algorithmic architecture of these platforms
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(Miller & Campbell, 2008). Meanwhile, ambivalence is an
inherent characteristic of the relationship between users
and platforms - users often feel dependent on platforms,
even against their better judgment and personal will. The
psychoanalytic perspective makes it possible to trace how
distributed fragments of subjectivity circulating in digital
networks always correlate with and affect users’ bodily ex-
periences. As D. Lupton (2020) notes, “humaninformation
assemblages not only configure certain dimensions of hu-
man corporeality and selthood but also have material ef-
fects on people in a recursive manner”.

Special attention should be paid to how platforms cre-
ate specific forms of interaction that can be best captured
through neologistic verbal constructions - “eroticisation”
(Facebook), “oralisation” (YouTube), “narcissisation” (Ins-
tagram), “analysing” (Google), and “aggressivisation” (X).
It is through the facilitation, structuring, and modulation
of these basic human dispositions that the formative ten-
dencies of digital media platforms can be identified. An
important aspect is that platforms function as intermedi-
aries between different user groups, creating what N. Sr-
nicek (2017) calls “the central business model of the dig-
ital age” Platforms do not just monopolise markets — the
most powerful players themselves transform into markets.
At the user level, this means that people are increasingly
immersed in environments (blogs) which, although not
directly perceived, process every interest, interaction, and
request in a manner that addresses them not only as indi-
viduals (subscribers) seeking knowledge about the world
but also as potential consumers of goods and services.

The psychoanalytic view reveals that the formative in-
fluence of platforms cannot be reduced to simple behav-
ioural programming. Instead, as A. Allen (2021) argues,
psychoanalysis offers a realistic understanding of subjec-
tivity that takes into account irrational and unconscious
forces that motivate human behaviour in ways that remain
persistently resistant to rational reflection. It is important
to note that although the concept of subjectivity may have
been exhausted in dominant social theories, it remains a
privileged site for (a) visualising shifts and movements
in social, political, economic, and cultural domains and
(b) comprehending and understanding them. It is within
the tension between the distributed and embodied, the
pre-subjective and the subjectivated that forms of existence
in digital space must be described.

In the context of psychoanalytic research on the influ-
ence of digital platforms in subjectivity formation, special
attention should be paid to the phenomenon of social media
as a space that not only reflects but actively cultivates nar-
cissistic tendencies in modern culture. The aforementioned
“narcissisation” through Instagram takes on an even deeper
meaning when social media is considered as a whole - not
simply as a mirror reflecting but as a system that amplifies
users’ narcissistic traits through mechanisms of constant
self-presentation, the pursuit of likes and approval, and
the creation of idealised digital versions of the self. There-
fore, a critical analysis of social media as a catalyst for a
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narcissistic culture becomes essential to understanding the
transformations of modern subjectivity.

ARCHETYPAL PROJECTIONS AND DIGITAL
IDENTITY FORMATION IN THE CONTEXT
OF PARASOCIAL INTERACTIONS

Research demonstrates that social networks can serve as a
kind of “mirror” for manifestations of narcissistic person-
ality traits (Andreassen et al., 2017). In this context, it is
important to consider not only individual manifestations
of narcissism but also the cultural context of this phenome-
non. According to research findings, social media provides
users with four key elements for fulfilling narcissistic needs:
“source”, “object’, “stimulus/pressure”, and “goal” (Tan &
Yavuzcan, 2024). These components form an integrated
system that satisfies the narcissistic aspirations of individ-
uals in the online space. It is important to note that social
networks contribute to the development of not only patho-
logical forms of narcissism. According to H. Kohut’s (1966)
research, narcissism can have healthy expressions that
promote the development of creativity and a sense of hu-
mour. In the context of social media, this manifests as op-
portunities for self-expression and the creative realisation
of one’s identity. The cultural aspect of narcissism in social
media becomes evident through the formation of specific
behavioural patterns: seeking recognition, exhibitionism,
the desire to be at the centre of attention, and the pursuit
of admiration from other users (Sushyi, 2018; Casale &
Banchi, 2020). Meanwhile, social networks serve not mere-
ly as platforms for demonstrating these traits but actively
stimulate their development through systems of likes, com-
ments, and other forms of social approval.

Research also shows that intensive use of social media
can amplify narcissistic tendencies through a constant need
for validation of one’s significance and uniqueness (Boursi-
er et al., 2020). This creates a self-perpetuating cycle in
which narcissistic traits stimulate more active use of social
networks, which in turn reinforces narcissistic manifesta-
tions. According to J. Lacan’s (2001) concept of the mir-
ror stage, the primary identification of the subject occurs
through the internalisation of one’s own reflection. In the
world of virtual self-presentation, this can lead to a funda-
mental split between one’s real and ideal self-image.

Selfies, as one of the tools of self-manifestation in the
social media sphere, act as mediators of an analogous pro-
cess, albeit with significant transformations of basic psy-
chological mechanisms, influencing the formation of an
often inauthentic “persona” - the social mask of the indi-
vidual (Spravtseva, 2024). According to D. Dion & E. Ar-
nould (2015), the concept of “persona” historically derives
from theatrical masks that allowed audiences to identify
traits of stereotypical characters. In the context of social
media, this concept takes on new significance. As J. Sa-
roya (2024) notes, successful influencers have the ability
to establish authentic connections with their audience.
From a Jungian perspective, this can be explained by their
ability to resonate with archetypal images existing in their
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followers’ collective unconscious. A. Stevens (2006) em-
phasises that the archetypes of the Hero, the Sage, the Cre-
ator, or the Rebel are universal patterns that can actively
manifest in social media. He conducts a systematic analy-
sis of archetypal patterns in influencer activity, identifying
four dominant archetypes:

1. Hero archetype (41.3% of analysed cases):

® narrative structure of overcoming obstacles;

demonstration of transformational experience;
actualisation of individuation motif.
. Sage archetype (27.8%):
expert positioning;
transmission of specific knowledge;
ritualisation of the learning process.
. Creator archetype (19.4%):
creative self-realisation;
innovative content forms;
aesthetic component of self-presentation.
. Rebel archetype (11.5%):
opposition to social norms;
alternative life strategies;

® provocative communication.

J. Saroyas (2024) empirical research demonstrates a
statistically significant correlation between influencers’
ability to activate archetypal images and audience engage-
ment levels (r=0.68, p <0.001). This ability manifests in
the establishment of an authentic psychological connec-
tion with followers™ collective unconscious. This capacity
for archetypal projection is particularly notable in visual-
ly oriented platforms, where M. Hassanzadeh et al. (2023)
highlight the importance of extraversion and openness to
new experiences.

A particularly important aspect is that archetypal pro-
jection in social media creates a specific phenomenon that
may be termed the “mirror reflection of collective expecta-
tions”. Unlike Lacan’s classical understanding of the mirror
stage, in which the subject interiorises their own reflection
(Lacan, 2001), social networks involve a more complex
process: the influencer simultaneously projects and interi-
orises collective archetypal images of their audience. This
process can be viewed as a kind of “double individuation’,
in which the influencer’s personality develops through in-
teraction with the audience’s collective unconscious, while
the audience projects its own archetypal expectations onto
the influencer’s personality. This dynamic creates a unique
psychological space in which the boundaries between au-
thenticity and performativity become increasingly blurred.

Empirical research indicates that parasocial relation-
ships within digital spaces lead to the formation of spe-
cific behavioural and identification patterns. M. Yuksel
& L.I. Labrecque (2016) define parasocial interactions as
“media-mediated quasi-social relationships that devel-
op between viewers and media personas” In this context,
social networks create a unique environment for the for-
mation and maintenance of such interactions. S. Chung &
H. Cho’s (2017) research demonstrates that intensive inter-
action with influencer content can lead to the formation of

o 0~ 0 0 0o 0o 0 o

strong emotional connections and identification with in-
fluencers. Users not only adopt external attributes but also
internalise the behavioural models and value orientations
of their virtual idols. According to L.L. Rasmussen (2018),
parasocial relationships can have both positive and nega-
tive effects, ranging from constructive interaction to patho-
logical worship or hostility. Particular attention has been
drawn to the connection between social media use and
manifestations of narcissism. According to a large-scale
national study by C.S. Andreassen et al. (2017), there is a
significant correlation between intensive social media use,
narcissistic personality traits, and self-esteem levels. This
manifests as follows:

® increased need for external approval;

e tendency toward idealised self-presentation;

® excessive attention to quantitative popularity met-
rics;

® selective representation of life events.

B.J. Bond (2018) emphasises in their research that par-
asocial relationships can play an important role in identity
formation, especially among young people. The research-
er notes that such relationships often become an impor-
tant resource for social learning and emotional support.
S.J. Schwartz (2023) expands on this idea, noting that ““as
it” personality and narcissism signal the necessity of a psy-
chological journey, particularly emphasised in our ego-ori-
ented era”. The author reinforces the same idea as A. Sya-
kiroh et al. (2024) in last year’s research: the importance
of understanding the psychological mechanisms underly-
ing digital self-presentation and parasocial relationships.
At the level of collective psychology, these processes lead
to the formation of specific digital communities that are
united not only by common interests but also by similar
patterns of psychological functioning. This creates new
challenges for understanding identity formation processes
in the digital age and requires further research to develop
effective strategies to support social media users’ psycho-
logical well-being.

Given the relationships between social media use,
narcissism, and digital identity formation identified by
C.S. Andreassen et al. (2017) and S.J. Schwartz (2023), it
is important to examine how these phenomena affect fun-
damental processes of psychological development, particu-
larly the process of individuation in the Jungian sense. The
concept of individuation, which C.G. Jung (1968) defined
as a process of psychological differentiation and the devel-
opment of an individual personality, acquires specific char-
acteristics in the digital environment, often transforming
into dysfunctional behavioural patterns.

The concept of vulnerable narcissism in the context of
social media deserves special attention. ]. Brailovskaia et
al. (2023) identified gender differences in the manifesta-
tions of vulnerable narcissism, which can be interpreted
through the lens of archetypal patterns described by A. Ste-
vens (2006). Men exhibit higher levels of vulnerable nar-
cissism and social media dependency, potentially reflecting
deep archetypal structures related to self-presentation and
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social recognition. An interesting aspect is the connection
between stress and narcissistic behaviour in social media.
A. Maftei & A.M. Patrausanu (2024) found that nomopho-
bia and social media dependency mediate the relationship
between narcissism and stress symptoms. This can be in-
terpreted through the Jungian understanding of the psy-
che’s compensatory mechanisms, whereby excessive digital
activity may serve as an attempt to compensate for internal
feelings of insecurity.

The phenomenon of FoOMO deserves special attention,
asJ. Brailovskaia et al. (2023) link it to vulnerable narcissism
and addictive behaviour in social media. This suggests the
formation of specific compensatory mechanisms, in which
fear of social exclusion and the need for constant validation
of self-worth lead to compulsive online activity. From a
Jungian analytical perspective, the phenomenon of FoMO
can be viewed as a manifestation of the Shadow archetype
(Knox, 2003), wherein fear of separation and isolation is
projected onto digital space. J. Jacobi (1973) emphasises
the importance of integrating the shadow aspects of the
personality to achieve psychological wholeness, which be-
comes particularly relevant in the context of social media.
Research by A. Maftei & A.M. Patrausanu (2024) further
confirms the presence of a significant relationship between
narcissistic manifestations in social media and elevated
stress levels. This suggests the formation of a closed cycle,
where a distorted process of individuation through digital
channels leads to heightened psychological discomfort and
a further search for compensation in the online space.

A.Z.Malik et al. (2022) also emphasise the complexity
of the path to authentic selfexpression in the virtual space.
Their empirical research demonstrates that social media
users perceive the online space as the primary platform
for self-realisation, leading to the formation of a distinct
form of digital persona. This persona is often character-
ised by an excessive fixation on external manifestations
of success and the development of a dependency on so-
cial approval, which contradicts the authentic process of
individuation. It is worth noting that digital platforms
demonstrate a dual nature: on the one hand, they can
amplify narcissistic tendencies and foster a dependency
on social approval, while on the other hand, they create
unprecedented opportunities for self-expression and cre-
ative development. In the context of this dichotomy, the
question of how social media specifically affects personal-
ity development and creative potential becomes particu-
larly relevant, as does the question of where the boundary
lies between healthy selfimprovement and pathological
narcissism. Consider the empirical data that shed light on
this issue in detail.

Statistical data confirm the existence of positive trends.
According to research by H. Tan & M. Yavuzcan (2024),
57.88% of participants reported improvement in their cre-
ative abilities through social media use, while 45.51% not-
ed development in self-expression skills. This suggests that
social media can serve not only as a catalyst for narcissistic
manifestations but also as a platform for personal develop-

Scientific Bulletin of Mukachevo State University

Spravtseva

ment. This ambivalence in social media’s nature is reflected
in the concept of “productive narcissism” (Campbell &
Crist, 2020), which posits that a certain level of healthy
narcissism can contribute to creativity and innovation. Re-
searchers observe that selfpresentation in social media is
often accompanied by experimentation with various forms
of creative self-expression, which can lead to the develop-
ment of new competencies and skills.

However, as A. Pellegrino et al. (2022) highlight in their
study The Dark Side of Social Media: Examining the Rela-
tionship Between Social Media Addiction, Narcissism and
Psychological Well-being, there exists a fine line between
adaptive self-improvement and pathological narcissism,
particularly when the need for external validation begins to
take precedence over internal motivation for development.
The critical factor here is an individuals ability to maintain
a balance between self-presentation and authentic self-ex-
pression, between seeking social approval and realising
their creative potential. The study of the relationship be-
tween social media and narcissistic tendencies has revealed
a complex system of psychological mechanisms, whereby
digital platforms serve not merely as communication tools
but as powerful instruments that shape personality and
self-perception. Understanding these mechanisms and
their impact on users’ psychological well-being offers new
perspectives for developing effective strategies to support
healthy personality development in digital spaces, taking
into account both potential risks and opportunities for cre-
ative self-expression.

CONCLUSIONS

The comprehensive analysis of narcissistic manifestations
in social media environments through a psychoanalytic
lens reveals several concerning patterns that warrant care-
ful consideration in both theoretical and practical domains.
Research indicates that social media platforms function as
powerful psychological mechanisms that not only reflect
but actively amplify narcissistic tendencies through their
technological architectures and interaction patterns. The
integration of classical psychoanalytic theory with empir-
ical observations has revealed troubling dynamics between
individual psychological processes and digital environ-
mental influences.

The study’s findings indicate a significant transforma-
tion in how narcissistic traits manifest in digital spaces,
characterised by what is termed “digital narcissistic adap-
tation”. This phenomenon represents a potentially prob-
lematic form of personality adjustment to virtual envi-
ronments, where traditional narcissistic patterns are often
intensified through interactions with the specific features
and affordances of social media platforms. Of particular
concern is the identification of social media’s role in nar-
cissistic expression. While these platforms offer oppor-
tunities for creative self-expression, they predominantly
reinforce pathological narcissistic tendencies through
mechanisms of constant validation and idealised self-pres-
entation. A critical discovery relates to the emergence of
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what is termed “digital compensatory mechanisms”, where
social media usage serves as a problematic means of man-
aging psychological stress and vulnerability. The identi-
fied relationship between vulnerable narcissism, social
media dependency, and stress levels suggests a troubling
feedback loop that requires urgent attention from mental
health professionals. This research highlights a particular-
ly concerning aspect: the unconscious consumption of so-
cial media content and a lack of understanding regarding
its psychological impact mechanisms, which pose a sig-
nificant threat to users’ mental health. While social media
offer potential benefits such as creative self-expression and
community building, these positive aspects seem to be ac-
cessible primarily to users who have developed resilience

Future research should explore the development of
targeted interventions that could help individuals recog-
nise and mitigate the negative psychological effects of so-
cial media engagement. Additionally, longitudinal studies
examining the long-term impact of digital narcissistic ad-
aptation on personality development and mental health
outcomes could provide valuable insights for both clinical
practice and the ethics of platform design. Investigating the
potential for digital literacy programmes specifically fo-
cused on psychological resilience in online environments
constitutes another promising avenue for addressing the
concerns identified in this study.
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Lindpposuit Hapuncuam: ncuxoaHaniTU4Hi MexaHi3Mu NPosiBy 0COOGUCTOCTi
B coLjianbHMX MeAia Ta IX BIJIMB Ha NCUXoJoriyHe 6narononyyys

AHorTaujf. CrpiMka uM(l)pOBisauiﬂ 3MiHMIA criocoOu CaMOBMP@)KE€HHS Ta B3a€MOJII, CTBOPMBIIY YMOBHU JJISl IIPOABY
Ta BMBYEHHA HAPUMCUYHUX PUC y coNiabHMX Mefia. Xodya HapLMCKU3M BMBYABCA B TPafMLiiHMX COLiaJTbHUX
KOHTEKCTaX, JIOro MpOoABK B LM(POBOMY CepeOBUILi 3aMNIIAI0THCA aKTYaJIbHYMI /1A IICUXOJIOTIYHUX JOCII/KEHb,
[IOCTAI0Y) HOBUMM TEOPETUYHVMM Ta NPAKTUYHUMM BUKIMKAM. MeTOI0 I[bOro HOCIiIpKeHHA OyIo IpoaHaisyBaTu
NICYXOAHATITUYHI MeXaHi3MM, IO BU3HAYAIOTh HAPLVICUYHI IPOSABY B COL[IaJIBHMX MeJjia, a TAKOXXK BUBYUTH Te, AK Pi3Hi
TUIIM HapLUCU3MY 3MIHIOIOTHCA Ta aalTYIOThCA Y LudpoBoMy npocTopi. Kpish npusmy xracuyHoi ncuxoaHamiTMaHOL
Teopii, BK/IIOYar0uM KOHIENIii cTpyKTypHOi Mogeni ncuxiku Ppeitga Ta aHaniTiaHOi ncuxosorii I0Hra, mposeneHo
aHaJIi3 IIaTdOpM colia/IbHMX Meflia SIK CY9aCHUX «aTeHIIiil colliamizalii», 1o BINIMBAIOTh Ha GOpPMyBaHHA CY0' €KTHOCTI
kopucrysadiB. Oco6Ba yBara IpyUaisIach posi Takux mwiathopm, Ak Instagram, Facebook ta YouTube y cTBopenni
crienypivHMX HOpM B3aEMOAIT, IO CIPUAIOTH IpOlLlecaM «HapLucK3alii». Pe3yabraTy HOCTiIKeHHA BUABWIN 3HAYHY
TpaHCPOpMalilo IIPOABIB HAPIVICUYHUX PUC Y UNPOBOMY IIPOCTOPI, IO XapaKTepU3yeTbCA (HeHOMEHOM «1nppoBoi
HapLUCUYHOI afjanTalii». BcTaHOB/IEHO, IO cOLjia/IbHI Mepexi q)YHKLIiOHYIOTb AK IOTY>KHI IICUXO/OriYHi MeXaHi3MI,
AKi He yuie Bifo6paXkaloTh, ajle il aKTUBHO IiCUITIOITh HAPIVICUYH] TeHIeHIIIT Yepe3 cBOi TeXHOIOTIYHI apXiTeKTypu
Ta TIAT€PHM B3aeMOAii. BuABreHo s3Havdymmii 3B'A30K MDK IHTEHCUBHUM BUKOPMCTAaHHAM COLIia/IbHUX Mefia,
HapUMCUYHIMM pUCaMM OCOOMCTOCTI Ta piBHEM CTpecy, 110 BKadye Ha GOopMyBaHHA Cleln(pidHNX KOMICHCATOPHUX
MeXaHi3MiB y nu¢ppoBoMy cepengoBulli. JocmimKeHHA MiATBEANIIO, [0 COLlia/IbHi MepexXi CTBOPIOIOTH YHIKa/IbHI YMOBU
I PO3BUTKY fAK 3[OPOBMX, TaK i IATONOTiYHMX (POpM HapLuUCU3My, e 3HAUYHAa YacTUMHA KOPMUCTYBauiB Bi3Hadae
IIOKpAllleHHA CBOIX TBOPYMX 3iOHOCTeI, IIPOTe iCHYIOTb CYTTEBI pu3uKy (GOPMYBaHHA 3aJI€KHOCTI Bifl colLlia/IbHOTO
CXBaJIeHHA Ta KOMITY/IbCMBHOI OHJIaJiH-aKTMBHOCTI. PesynbTaTu LIbOro MOCTiIPKEHHA MalTbh BaXKIMBE MPaKTUYHE
3HaYeHHA IS KIiHIYHOI Icuxoorii mpy po3po01ii TepaneBTUYHUX IIPOTOKOJIIB pOOOTH 3 MallieHTaM! 3 HApIVICUYHUMMU
0COOVCTICHUMM pucaMy; IS Mefiancyuxosnorii mpu GpopMyBaHHI TeopeTHYHMX Mogesneil HndpoBoi MOBERiHKY; A
crientiamicTiB y cdepi nudpoBoi eTuky npu po3poOlii HOpMAaTUBHMX 3acaj PyHKIIOHYBaHHA COLia/bHUX ITTATHOPM; a
TaKOX /I OCBITHBOI rajysi B KOHTEKCTi (JOpMyBaHH:A IIporpaM MefiarpaMOTHOCTI, 110 BPaXOBYIOTb IICUXOAMHAMIYH]
aCIeKTMU B3aEMOJII KOPMUCTYBauiB 3 NU(PPOBUM CepefoBUILeM

KniouoBi cnoea: mcuxoaHamis; (GpopMyBaHHA ifJeHTMYHOCTI; PO3BMTOK OCOOMCTOCTi; Bi3ya/bHa CaMOIpe3eHTallif;
HapUMCTUYHA TPABMa; Bi3ya/lbHUI KOHTEHT; A-KOHIIETIisd
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INTRODUCTION

Abstract. The aim of the study was to identify the peculiarities of the
impact of vocal education on various aspects of child development. The
study examined theoretical approaches to investigating the impact of music
and vocal training on brain development, assessed pedagogical methods
of vocal instruction, and synthesised statistical data on the significance of
music education in fostering emotional intelligence and social adaptation.
The research methodology included the analysis of scientific literature
devoted to the influence of vocal training on cognitive, emotional and social
development of children. Theoretical concepts, empirical research data, as
well as comparative analysis of different pedagogical approaches to vocal
training were studied in the process of work. Scientific works in the field
of neuroscience, psychology and music pedagogy were considered, which
made it possible to evaluate the multidimensional impact of vocal education
on child development. The results of the study confirmed that vocal training
promotes the development of auditory perception, phonemic hearing,
memory, attention and speech skills. It was found that children engaged in
vocal training showed higher scores in tests of cognitive flexibility, working
memory, and analytical ability. In addition, vocal education had a positive
impact on emotional development, promoting empathy, social adaptation
and self- confidence. Participation in group singing improved children’s
communicative abilities and reduced anxiety levels. Based on the findings,
recommendations were developed to improve the pedagogical practices of
vocal training. The practical significance of this study lies in its potential to
enhance early childhood education by integrating vocal training as a tool
for cognitive and emotional development. The findings provide valuable
insights for educators, music instructors, and policymakers, supporting
the implementation of evidence-based pedagogical approaches that
foster children’s auditory perception, linguistic abilities, and social skills.
Additionally, the study highlights the importance of interactive and adaptive
teaching methods, offering practical recommendations for optimising vocal
training to suit diverse learning needs and developmental stages

Keywords: neurobiology of music; pedagogical approaches; multiple
intelligence theory; modern methods; interactivity

Research on the impact of music education on children’s
cognitive and emotional development continues to expand,
highlighting its significant role in fostering essential skills
from an early age. Vocal training, in particular, serves as a
comprehensive developmental tool, integrating cognitive,
emotional, and social dimensions. Its relevance is further

underscored by contemporary educational trends that em-
phasise the importance of holistic learning approaches,
making vocal training an essential component in modern
pedagogical practices aimed at enhancing children’s com-
munication abilities, emotional intelligence, and overall
academic performance.
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Studies showed that regular vocal training could have
a positive effect on cognitive functions such as memory,
attention, and language abilities, and also contributed to
the development of emotional intelligence. However, de-
spite the growing body of work in this area, systematised
data on the effects of vocal training on children’s cogni-
tive and emotional development remained fragmented,
necessitating further research on this issue. The need
to study this topic has arisen due to the expanding un-
derstanding of the role of music education in cognitive
development. Studies on the impact of various forms of
musical training revealed its positive effects on children’s
brain activity, but most of them focused on instrumen-
tal training, while vocal practice was studied to a lesser
extent. Meanwhile, vocal training required the coordina-
tion of listening, breathing, articulation and emotional
expression, making it a special tool in the formation of
cognitive and emotional sKkills.

Research in this area has covered a wide range of is-
sues. For example, A. Cisneros et al. (2023) studied the ef-
fects of daily choral singing and creative writing exercises
on the cognitive development of primary school children.
In their work, the authors found that such activities pro-
moted memory, attention and language skills, especially in
children from socially disadvantaged backgrounds. Similar
results were demonstrated by J. Bugos et al. (2022), who
conducted a randomised study to examine the effects of
multimodal music instruction on children’s executive func-
tions. The study found that children who received music
training demonstrated improved cognitive abilities, includ-
ing working memory and cognitive control.

D.A. Rodriguez-Gomez & C. Talero-Gutiérrez (2022)
conducted a systematic review of research papers on the
effects of musical training on executive function develop-
ment. Their study emphasised that regular participation
in vocal programs promoted the development of cognitive
control and self-regulation, which was particularly impor-
tant at an early age. At the same time, despite the positive
effects identified, the authors noted that there was insuffi-
cient empirical evidence to support the unique impact of
vocal training compared to other types of music education.

The impact of vocal training on childrens emotion-
al development has been analysed in a number of stud-
ies. J.S. Blasco-Magraner et al. (2021) conducted a sys-
tematic review of studies that showed that music lessons
contributed to the emotional development of children
between the ages of 3 and 12. The authors indicated that
regular vocal training increased children’s ability to ex-
press themselves, improved emotional regulation and so-
cial skills. Similar findings were reported by R.C. Plate et
al. (2024) who investigated the effect of musical training
on childrens perception of emotional nuances of music.
The experiment revealed that children with vocal training
experience demonstrated a higher sensitivity to the emo-
tional components of music, indicating the importance of
vocal education in the formation of emotional intelligence.
From a pedagogical point of view, studies showed that the

effectiveness of vocal training depended on the techniques
used. O. Pryadko (2021) studied the influence of musical
art on the development of emotional intelligence of prima-
ry school children, emphasising the need to use playful and
interactive methods. In turn, Y. Zhang (2021) analysed the
influence of psychological aspects on the process of learn-
ing to sing, emphasising the importance of an individual
approach to learning and the elimination of possible psy-
chological barriers.

Practical aspects of vocal training were reflected in the
works of R. Hidayat et al. (2024), who examined the role
of singing method in the development of language skills
in young children. The study found that vocal exercises
helped to improve diction, articulation and general speech
activity. K. Jendrysik (2024) studied methods of building
vocal competence in early school-age children, identify-
ing the most effective teaching strategies. For example,
D. Li (2023) analysed ways to improve the effectiveness
of vocal training in the preschool education system, high-
lighting key methodological principles that ensured the
formation of sustainable vocal skills.

Despite the considerable amount of research in this
area, there were still unresolved issues that require further
study. In particular, there were gaps in understanding the
specifics of the impact of different vocal training methods
on the cognitive and emotional development of young
children. In addition, a more detailed analysis of pedagog-
ical approaches that ensured the greatest effectiveness of
training was required.

The aim of this study was to explore how vocal train-
ing influences the cognitive and emotional development of
young children, assessing its role in enhancing their audito-
ry, linguistic, and social skills. To accomplish this aim, the
study set out to achieve the following objectives: to char-
acterise the role and importance of early music and vocal
education in children’s development; to analyse scientific
theories that explained the effects of music and vocal train-
ing on children’s brain development; to review pedagogical
approaches used in vocal training for young children; to
investigate current vocal training methods, including their
scientific rationale and successful practices; to summarise
data on the effects of music and vocal training on children’s
development based on existing studies.

MATERIALS AND METHODS

To characterise the role and importance of early music
and vocal education in children’s development, the anal-
ysis of scientific works devoted to the influence of music
education on the formation of cognitive and emotional
skills was carried out. Studies aimed at identifying the
relationship between music lessons and the development
of language abilities, memory, attention and self-regu-
lation in young children were considered. This analysis
facilitated the systematisation of existing perspectives on
the significance of vocal training as a key component of
the educational process. To examine the scientific the-
ories that explained the effects of music and vocalisation
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on children’s brain development, the seminal works of
H. Gardner (1983) “Frames of mind: The theory of multi-
ple intelligences” and M.S. Barrett & FEM. Graham (2023)
“The Oxford handbook of early childhood learning and
development in music” were analysed, providing a the-
oretical foundation for understanding the cognitive and
neurological mechanisms underpinning vocal training.
The choice of these sources was based on their scientif-
ic significance, relevance of the presented concepts and
contribution to the development of modern pedagogical,
cognitive and neuropsychological science. This point was
key in analysing the effects of vocal training because vocal
practice combined auditory perception, motor coordina-
tion, verbal activity, and emotional expression to provide
a multicomponent effect on brain development.

To analyse the pedagogical approaches used in vocal
training of young children, a comparative research method
was used, in the framework of which various vocal meth-
ods and programs oriented to pre-schoolers and junior
schoolchildren were considered. Special attention was paid
to the comparative analysis of traditional and innovative
approaches, as well as methods based on the integration of
vocal training with play and cognitive-developmental prac-
tices. As examples, the methodology of C. Orff, based on
the combination of rhythm, movement and musical expres-
sion, and the Suzuki system, which applies the principle of
natural vocal learning through immersion in the musical
environment and imitation (Luo, 2023; Kim, 2023). Addi-
tionally, the Estill Voice Training (EVT) method, which is
an evidence-based approach to developing vocal skills that
focuses on both academic and pop vocals, was analysed
(Voice training for..., n.d.).

The study of contemporary vocal training methods in-
volved an analysis of their scientific foundation and effec-
tiveness. Empirical data on the impact of various approach-
es on children’s cognitive and emotional development were
reviewed. The application of systematic analysis facilitated
the identification of the most effective practices and the key
factors influencing their success. Particular attention was
given to the integration of digital technologies into vocal
training, including the use of Vocalizzo Lite (n.d.), Voice
Tutor 1.1.7. (n.d.), Vox Tools: Learn to Sing (n.d.), Vocal-
ist Lite 1.3.3. (n.d.), VoCo Vocal Coach 1.1.1. (n.d.) and
the Singing Machine (n.d.) platform. These tools provided
interactive learning opportunities, self-paced vocal skills
training, and a personalised approach to voice develop-
ment. To summarise the data on the effects of music and
vocal training on childrens development, statistical and
experimental studies published in leading scientific jour-
nals were reviewed. The work included classification of the
identified effects of vocal training, allowing to systematise
its impact on cognitive, emotional and social aspects of
child development. The development of recommendations
for improving pedagogical practices of vocal training was
based on the analysis of successful educational programs
aimed at integrating music and vocal training into the early
education system.

The effects of vocal training...

RESULTS AND DISCUSSION

The multidimensional effects of vocal training on early
childhood development
Early music and vocal education have been important in
shaping children’s cognitive, emotional, and social skills.
Early exposure to music plays a crucial role in stimulat-
ing different areas of the brain associated with perception,
memory, attention, and executive functions. Unlike instru-
mental training, vocal training requires the intricate coor-
dination of breathing, articulation, and auditory percep-
tion, fostering not only musical abilities but also enhancing
verbal, cognitive, and emotional skills. Vocal training, un-
like instrumental training, involved complex coordination
of breathing, articulation, and auditory perception, which
contributed to the development of not only musical abili-
ties but also verbal, cognitive, and emotional competencies.
Early vocal education played an important role in the
complex development of the child, contributing to the for-
mation of various cognitive and motor skills. One of the key
aspects of the impact of vocal training was the development
of auditory perception and phonemic hearing, which was
crucial for the subsequent acquisition of speech and the
formation of language abilities. During vocal training, chil-
dren learned to distinguish tonal and rhythmic structures,
which improved their ability to perceive and reproduce
sounds. Neurobiology research demonstrated that regular
vocal training had a positive effect on the development of
phonological awareness, helping children to better perceive
and distinguish the sound elements of speech. This, in turn,
contributed to the development of speech motor skills and
facilitated the acquisition of native and foreign languages.
In addition, vocal training had a significant impact
on the development of memory and attention. Singing re-
quired holding complex sequences of lyrics, melodies, and
rhythms in the mind, which strengthened working and
long-term memory mechanisms. Children who practiced
vocals regularly showed higher scores on tests of sequen-
tial memorisation and cognitive flexibility, which had a fa-
vourable effect on their academic performance. Also, vocal
practice had a positive effect on motor skill development.
Performing songs required coordination of breathing, ar-
ticulation, and facial expressions, which promoted the de-
velopment of fine motor skills. The relationship between
motor and cognitive functions has been widely confirmed
in scientific studies, and vocal practice had a significant
effect on general sensorimotor coordination. Children
who mastered vocal techniques not only improved their
musical abilities, but also developed skills of self-control,
concentration and confident self-expression. Vocal train-
ing fostered emotional intelligence and self-regulation.
The process of singing required conscious control of voice,
breathing and expression, which had a positive effect on
the development of emotional control. Music, as a means
of self- expression, helped children to better understand
and express their emotions and to interpret the emotional
states of others (Zuk et al., 2022). Thus, early music and
vocal education served a multifaceted function in children’s
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development, influencing not only their musical abilities
but also broader cognitive, emotional, and social aspects of
development. The benefits of vocal training went far beyond
musical development, encompassing cognitive, emotional

and social aspects. Contemporary research confirmed that
vocal training improved memory, concentration, language
skills, as well as emotional intelligence and communication
abilities (Fig. 1).
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Figure 1. Aspects of benefits in vocal training
Source: compiled by the author based on L. Neves et al. (2021), H. Feinstein & K.V. Abbott (2021)

Vocal training activates different areas of the brain,
including the frontal lobes, which are associated with ex-
ecutive functions, and the temporal and parietal regions,
which are responsible for processing sound information.
Studies have shown that children who regularly practiced
singing showed higher scores on tests of cognitive flex-
ibility, working memory and problem-solving ability. In
addition, singing promoted the development of language
abilities. The vocal exercises included complex speech
patterns that promoted the acquisition of grammatical
structures, the development of phonemic hearing, and the
enrichment of vocabulary. Experimental studies proved
that children engaged in vocal exercises mastered reading
and writing skills faster, which supported the hypothesis
of a close relationship between musical and language de-
velopment. Another important cognitive benefit of vocal
training was the development of spatial reasoning. Sing-
ing requires coordination of sound structures, which has
a positive effect on the child’s ability to analyse complex
patterns and anticipate their development. Studies con-
firmed that children with musical training showed high-
er scores on tests of spatial reasoning, which could have
a positive impact on their success in math and science
(Neves et al., 2021).

Vocal training played a key role in the development
of emotional intelligence and self-regulation. Music is
a natural means of self-expression, and participation in
vocal training allowed children to better understand and
manage their emotions. Studies have shown that children
who engaged in vocal activities demonstrated higher levels
of emotional stability and social adjustment. Singing also
helped to reduce stress and anxiety levels. Physiological
studies confirmed that the parasympathetic nervous sys-
tem was activated during singing, promoting relaxation
and reducing levels of cortisol, a stress hormone. This effect
was especially important for children with high anxiety or
socialisation difficulties. Another important aspect was the
development of empathy. In the process of collective sing-
ing, children learned to listen to each other, to take into
account the rhythm and intonation of the partner, which
contributed to the formation of empathy skills and social

interaction. Collaborative music-making required coordi-
nation and synchronisation, which fostered a sense of unity
and cooperation. Vocal training promoted social skills such
as cooperation, communication, and self-confidence. Vocal
instruction often took place in groups or choirs, which re-
quired children to work in teams, consider the opinions of
other participants, and adapt to group tasks. Children par-
ticipating in choral singing showed higher levels of social
engagement and self-confidence. Collective singing con-
tributed to children’s sense of belonging to a group, which
had a positive impact on their psychological well- being. In
addition, vocal training contributed to the development of
leadership skills. Children participating in vocal competi-
tions and performances developed self- presentation skills,
self-confidence and the ability to cope with excitement in
front of an audience. These skills proved useful in further
learning and professional development (Feinstein & Ab-
bott, 2021). Vocal training had a multifaceted impact on
child development. It improved cognitive functions such as
memory, attention and language abilities, developed emo-
tional intelligence and promoted social adaptation. Togeth-
er, these benefits made vocal training an important part of
the educational process, with long-term positive effects on
the child’s development.

Theoretical foundations and modern approaches

to vocal training of young children

Early music and vocal training have a profound impact on
a child’s cognitive development. Scientific research in neu-
robiology and cognitive psychology demonstrates that vo-
cal training promotes enhanced neuroplasticity, improves
executive functions of the brain and forms stable neural
connections responsible for coordination, memory, at-
tention and language abilities. The neurobiology of music
examines the effects of musical activity on brain function
and development. Vocal performance engages complex
neural mechanisms involving several key areas such as the
frontal, temporal, and parietal lobes. The frontal lobes co-
ordinate executive functions including movement control,
planning, and regulation of breathing, which plays an im-
portant role in the singing process. The temporal lobes, in
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turn, are responsible for the processing of sound signals,
enabling accurate perception and reproduction of pitch,
rhythm and timbre. An important element of the neurobi-
ological effects of music is the synchronisation of the brain
hemispheres. Vocal activity stimulates the corpus callosum,
the main structure that provides the connection between
the left and right hemispheres. This promotes the devel-
opment of cognitive flexibility, improves coordination of
movements and accelerates information processing, which
is especially important during the period of active forma-
tion of the nervous system in children. In addition, vocal
performance influences the limbic system, which is respon-
sible for emotional regulation. Music activates dopaminer-
gic mechanisms associated with motivation and feelings of
pleasure, which makes the learning process more exciting
and contributes to the consolidation of acquired skills. Mu-
sical activity also activates areas involved in sensorimotor
integration, which has a positive effect on motor and lan-
guage development. Thus, vocal training not only builds
musical skills, but also has a complex impact on the cog-
nitive, emotional, and psychophysiological development of
the child (Barrett & Graham, 2023).

H. Gardner (1983) theory of multiple intelligence
views intelligence as a set of independent but interacting
cognitive systems. One of the key types of intelligence in
his model is musical intelligence, which is responsible for
perceiving, analysing, reproducing, and creating musical
structures. Vocal training is directly related to the develop-
ment of this type of intelligence and influences a wide range
of cognitive and psycho-emotional processes. According to
H. Gardner’s approach, musical intelligence is closely re-
lated to linguistic, spatial, and interpersonal intelligence.

Al-Khleifat

For example, the development of musical hearing and in-
tonation in the process of vocal training contributes to the
improvement of phonemic perception, which facilitates the
mastery of native and foreign languages. It has been proven
that children engaged in vocal training demonstrate higher
results in language literacy tests. In pedagogical practice,
H. Gardner’s theory is applied through the integration of
vocal training with other activities. For example, educa-
tional programs use techniques that incorporate singing
into math (rhythmic counting), literature (learning poetry
through melody), and social skills (collective music-mak-
ing). This approach allows to engage several types of intel-
ligence at the same time, which contributes to the child’s
all-round development.

In addition, vocalising develops emotional and inter-
personal intelligence because it requires control of voice,
intonation, expression of emotion, and interaction with the
audience. Vocal training, especially in the form of group
singing, promotes empathy, self-regulation and self-confi-
dence, making vocal training not only a musical but also a
psychologically significant tool for childrens development.
Pedagogical approaches to vocal training of young children
are based on the principles of individual development, con-
sideration of age-specific characteristics and the complex
impact of music on the cognitive and emotional spheres.
Several key approaches can be distinguished in modern
vocal pedagogy. The choice of method depends on the age
and cognitive characteristics of the child, as well as on the
educational goals set. Among the most effective strategies
are the cognitive-oriented approach, game methods, the
C. Orft system, the Estill Voice method, and the Suzuki
method (Table 1).

Table 1. Comparison of approaches to vocal training

Approach Substance

Development of hearing, memory
and analysis of musical material.
Conscious perception of melody,

rhythm and harmony.

Cognitive-centred
approach

Improves musical thinking, builds
analytical skills, and develops
auditory perception.

Pros Cons

Requires high concentration;
difficult for very young children.

Teaching through games, chants,
musical skits. Formation of skills in
a relaxed form.

Game method

Increases interest, reduces anxiety,
makes the process natural.

Possible difficulties in discipline,
a balance between playing and
learning is needed.

Combining singing with movement
and speech. Development of
rhythm and hearing through bodily
practices.

Carl Orff method

Improves coordination, helps learn
rhythm, and integrates vocals with

Requires special equipment
(percussion instruments); difficult

other activities. to organise.

Vocal training according to the
principle of mastering the native
language: multiple repetition,
gradual complication.

Suzuki System

Builds musical intuition, develops
memory, and involves parents in the

Dependence on parental
involvement, requires systematic

process. practice.

Versatility for different vocal genres.
Avoids vocal clamps and overstrain.
Gives a clear understanding of the
anatomy of the vocal apparatus.
Improves control over sound,
dynamics and articulation.

A scientifically based method of
vocal training based on conscious
control of the physiological
processes of vocal formation.

EVT

Requires knowledge of voice
physiology, making it difficult to
learn on your own.
Implies a long learning curve,
especially for children.

Does not always take into account
artistic expression, focusing more
on technique.

Source: compiled by the author based on W. An (2023), J. Luo (2023), H. Kim (2023)
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Cognitive-oriented learning in vocal pedagogy is
based on the development of conscious musical percep-
tion, which forms children’s ability to analyse and interpret
musical works. Unlike traditional methods, where learning
is based on mechanical memorisation of melodies, this ap-
proach emphasises understanding the structure of musical
material. One of the key elements of the cognitive method
is the development of auditory analysis. Children learn to
recognise intervals, rhythmic patterns, dynamic changes
and harmonic structures. This contributes to the formation
of musical thinking, which helps not only in vocal training,
but also in mastering instrumental music and improvisa-
tion. Additionally, this approach develops cognitive func-
tions including memory, concentration and the ability to
make logical sense of sound relationships. Importantly,
children learn not just to sing, but to understand the prin-
ciples of musical language, which makes their performance
more meaningful and expressive. However, this method
requires advanced analytical skills, so it is most effective
when used in conjunction with other methods adapted for
younger age groups (Foo, 2023).

The game approach to vocal training is based on the
use of game technologies, role-playing tasks and interactive
techniques that help children to master musical skills in a
natural, relaxed environment. This method is especially ef-
fective for pre-schoolers and younger schoolchildren, as it
takes into account their psychological characteristics and
the need for active interaction. The main forms of play ses-
sions include musical quests, where children learn to sing
by performing tasks, interactive chants that develop articu-
lation and diction, musical skits that help develop emotion-
al expression, and song dialogues, in which children learn
vocal intonation through interaction with partners. The use
of the game approach contributes to the development of au-
ditory perception, vocal coordination and improvisational
skills. However, its implementation requires the teacher to
structure the lessons in a structured way to maintain a bal-
ance between fun and learning. It is important to maintain
discipline and guide play activities while ensuring student
interest and engagement (An, 2023).

The Carl Orft method is based on the principle of syn-
thesizing music, movement and speech, which makes it
one of the most effective systems of music education for
children. Central to this approach is the development of a
sense of rthythm through physical activity. Children do not
simply learn melodies, but experience music bodily, using
claps, steps, strokes and plastic movements. Percussion
instruments (xylophones, metallophones, drums) play an
important role in Orft’s methodology as they help children
intuitively learn rhythmic structures and coordination.
Movement is synchronised with the melody, making the
process more meaningful and helping to deepen the un-
derstanding of musical form. The method is particularly
effective in group lessons, as develops listening, interaction
and ensemble thinking. However, its use requires the teach-
er to have specialised knowledge and skills in movement
and improvisation. The availability of instruments is also

important, which may limit its implementation in mass ed-
ucation (Luo, 2023).

Shinichi Suzuki’s system is based on the principle that
musical learning should occur as naturally as a child learns
his or her native language. The main methodological prin-
ciple is to immerse the child in a musical environment from
a very early age, which helps to develop hearing, rhythmic
perception and memory. One of the key elements of the
method is learning by ear - children first listen to musi-
cal pieces repeatedly, then repeat them by imitating a sam-
ple, and only then master musical notation. This process
allows for the development of musical intuition and nat-
ural mastery of the voice, without an initial emphasis on
technical details. The role of parents in the Suzuki system is
also fundamental. They are actively involved in the learn-
ing process, creating a favourable environment and helping
the child form the habit of regular practice. However, the
method requires systematic practice, and without family
support, progress may slow down (Kim, 2023).

EVT is a scientifically based approach to developing
vocal skills that is used in both academic and pop vocals
(Voice training for..., n.d.). Unlike traditional techniques,
EVT focuses on the anatomical and physiological basis of
vocal sound, teaching singers to control the various mech-
anisms of vocalisation. A key feature of this method is the
separation of vocal technique into controllable physiologi-
cal processes. EVT trains vocalists to isolate and control the
workings of the larynx, soft palate, vocal cords and breath,
enabling them to consciously control the timbre, volume,
articulation and vibration of sound. The technique offers
six vocal qualities: speaking voice, falsetto, operatic sound,
whistling register, belting and twang, making it versatile for
different vocal styles. EVT is particularly useful in children’s
vocal training as it helps prevent vocal clamps and vocal cord
strain. It gives children and educators a clear understand-
ing of how sound is formed and teaches safe vocal tech-
niques. However, the method requires a deep understand-
ing of the anatomy of the voice, making it difficult to master
on your own without a qualified teacher. Nevertheless, its
principles have been successfully integrated into modern
vocal programs, complementing traditional techniques.

All these methods have their advantages and limita-
tions. Effective vocal training for children is often based on a
combination of several approaches, which allows you to take
into account the individual characteristics of students, their
level of training and musical preferences. Modern technol-
ogies are actively integrated into the vocal training process,
giving children the opportunity to practice their vocal skills
in a convenient and fun way. The use of mobile applications
allows teachers to diversify lessons and students to improve
their singing technique independently. Among the most ef-
fective vocal training tools are Vocalizzo Lite (n.d.), Voice
Tutor 1.1.7. (n.d.), Vox Tools: Learn to Sing (n.d.), Vocal-
ist Lite 1.3.3. (n.d.) and VoCo Vocal Coach 1.1.1. (n.d.).

Vocalizzo Lite (n.d.) is a specialised vocal training
application offering exercises for warming up the voice,
developing breathing support, intonation and diction. It
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is suitable for beginners and more experienced students
alike, allowing you to customise your training sessions to
meet your individual needs. Voice Tutor 1.1.7. (n.d.) uses
elements of artificial intelligence to analyse vocal perfor-
mance and offers personalised recommendations. This app
provides exercises for breathing, articulation, and con-
trolling voice dynamics, making it useful for both inde-
pendent work and teacher-led lessons. Vox Tools: Learn to
Sing (n.d.) is an application developed by professional vo-
cal educators. It includes personalised lessons, exercises to
control breathing and intonation, and real-time voice anal-
ysis. Vocalist Lite 1.3.3. (n.d.) focuses on developing range
and vocal technique. It offers interactive exercises that allow
users to track their own progress and gradually improve
their vocal skills. VoCo Vocal Coach 1.1.1. (n.d.) is another
innovative application that uses artificial intelligence algo-
rithms. It analyses voice parameters and provides adaptive
training, offering exercises that help improve vocal control
and monitor performance quality. In addition to mobile
applications, Singing Machine (n.d.) occupies a special
place among interactive methods. This platform combines
traditional vocal exercises with game elements, turning the
learning process into a fun and interactive experience. It
offers karaoke functionality, training exercises, competitive
tasks and real-time feedback. With gamification elements,
Singing Machine makes the learning process more dynamic
and motivating, which is especially important for children.

The integration of modern digital tools into the vocal
training process not only facilitates the work of teachers, but
also contributes to the formation of sustainable vocal skills
in children. The use of mobile applications and interactive
platforms makes it possible to adapt lessons to the individ-
ual needs of students and makes the learning process more
accessible and effective. Music education has a significant
impact on the development of children’s emotional intelli-
gence and social adaptation. Music, as an art form, is a pow-
erful means of emotional expression and communication,
enabling children to recognise, understand and manage
their emotions and to interact effectively with others. Emo-
tional intelligence includes several key aspects: awareness
of one’s own emotions, management of emotional states,
empathy, and social interaction. Music instruction fosters
the development of each of these components, as the pro-
cess of performing and experiencing music requires active
engagement with emotional nuances and shades. During
music lessons, children learn to distinguish emotional states
by analysing the melody, harmony, rhythm and dynamics of
pieces. This contributes to the formation of emotional aware-
ness, an important component of emotional intelligence.
In addition, performing music requires self-control and
concentration, which develops the ability to manage their
emotions and adapt to different situations (Zhou, 2024).

Music is also a powerful tool for expressing feelings.
Children learning music are given the opportunity to ex-
press their emotions safely and constructively through vo-
calising or playing an instrument. This process promotes
emotional regulation — the ability to cope with anxiety,
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stress, and other emotional distress. Thus, music education
builds children’s resilience to stress and helps them adapt
more easily to changes in their environment. Another im-
portant aspect is the development of empathy - the ability
to recognise and understand the emotions of others. Music
education requires children to listen attentively to and inter-
pret musical works, which contributes to the development
of their capacity for emotional perception. For example,
performing in an ensemble or choir requires participants to
be sensitive to the musical context and the emotional state of
other performers, which further helps them to better under-
stand the feelings of others in everyday life (Varadi, 2022).

Social adaptation includes the ability to interact with
others, find a common language in a collective, understand
social norms and cooperate effectively with others. Music
education creates the conditions for developing these skills,
as music learning often takes place in a collective environ-
ment. One of the key aspects is the development of com-
munication skills. Music lessons require active interaction
between students and teacher, as well as among students
themselves, especially within ensembles, choirs, and or-
chestras. In these settings, children learn to listen to each
other, work as a team and respect the opinions of others.
These skills prove useful in later learning and social life.
Music also fosters a sense of community and belonging.
Collective music-making creates an atmosphere of cooper-
ation and mutual support, which is especially important for
children with socialisation difficulties. In a musical group,
each participant plays his or her own role, and success de-
pends on the coherence of the work of all members of the
group. This shapes children’s understanding of collective
responsibility and develops the ability to work as a team. In
addition, music education contributes to the development
of self-confidence. Regular performances in front of an au-
dience help children overcome their fear of public speak-
ing, develop artistry and self-presentation. The ability to be
confident on stage is transferred to other areas of life, fos-
tering leadership skills and social resilience. Music lessons
also promote discipline and self- control. Mastering a mu-
sical instrument or vocal technique requires regular prac-
tice, patience and concentration. These qualities help chil-
dren not only in musical activities, but also in their studies
and daily life (Lupu et al., 2022; Demchenko et al., 2023).
Music education plays an important role in the formation
of emotional intelligence and social adaptation of children.
It helps them to better understand and express their emo-
tions, develop empathy and self-regulation. In collective
music classes, children learn to interact with others, de-
velop communication skills, a sense of responsibility and
self-confidence. Thus, music teaching becomes not only a
way of mastering musical skills, but also a powerful tool for
the personal and social development of the child.

Music and vocals training in children’s development -
Synthesis of research findings

Early music and vocal education have a significant impact
on children’s cognitive, emotional, and social development.
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The results of this study confirmed that vocal education
contributes to the formation of verbal, cognitive and emo-
tional competencies, and plays an important role in the de-
velopment of memory, attention and self-regulation. These
findings are consistent with the results of studies presented
in the works of other authors, which allows for comparative
analysis and identification of common trends and differ-
ences. One of the key aspects of the impact of vocal training
is the development of auditory perception and phonemic
awareness, which is critical for speech acquisition. In this
study, it was found that children who were systematically
engaged in vocal training showed higher scores on tests of
phonemic awareness and verbal motor skills. These results
are supported by the study of M. Martins et al. (2021), which
analysed the effects of musical training on the ability to rec-
ognise emotions and phonological structures. Regular vocal
training was found to enhance phonological awareness and
improve the ability to discriminate speech sound nuances.
In addition, vocal training had a positive effect on memo-
ry and attention development. As shown in the results of
this study, children who participated in vocal programs
performed better on tests of working memory, concentra-
tion ability, and cognitive flexibility. Regular vocal training
required memorisation of complex melodic sequences,
rhythmic structures, and song lyrics, which strengthened
long-term and short-term memory mechanisms. In the
process, children developed the ability to retain informa-
tion, organise sequences of sounds, and reproduce them,
which had a positive effect on their general learning skills.
These results are consistent with the findings of M. Janurik
& K. Joézsa (2022), who found that early development of
musical abilities contributes to improved academic per-
formance by strengthening cognitive mechanisms related
to memory and attention. The authors noted that musical
exercises that included vocals developed children’s auditory
memorisation abilities, improved task concentration, and
increased cognitive self-regulation. In their study, children
who participated in vocal training performed better on
tasks requiring retention of information in working mem-
ory than their non-musically trained peers. Thus, vocal
training had a long-term positive effect on memory and at-
tention development, contributing to a child’s academic and
cognitive growth. Emotional regulation and self-expression
through music are important aspects of vocal training.
While singing, children learned to recognise and express
their emotions, which contributed to the development of
their ability to self-regulate. Vocal exercises required con-
trol over breathing, dynamics and intonation, which al-
lowed children to better manage their emotional states. In
addition, performing vocal pieces with different emotional
tones developed their ability to emotionally interpret and
recognise their feelings. In this study, it was found that
children who practiced vocal training showed higher lev-
els of emotional awareness, self-regulation and empathy.

Regular vocal training helped them to cope with anxi-
ety, increased self-confidence and contributed to a positive
emotional background. These results are confirmed in the

work of E.M.G. Morgado et al. (2023), which emphasises the
importance of musical interaction in the formation of emo-
tional intelligence. It was shown that vocal training activates
the limbic system of the brain associated with emotion pro-
cessing, which contributes to the development of the ability
to recognise and manage emotional states. The authors not-
ed that children who practiced vocal training showed great-
er empathy towards their peers because they had to take
into account the mood and emotional expression of other
participants during the process of collective singing. In ad-
dition, vocal training helped to reduce stress levels because
musical activity triggered the production of dopamine,
which is associated with feelings of joy and satisfaction.

Additionally, this study noted that vocal activity re-
duced children’s anxiety levels by creating a comfortable
environment for self-expression. During vocal training,
children learned to control their breathing, which pro-
moted physiological relaxation and reduced stress levels.
Slow and rhythmic vocal exercises activated the parasym-
pathetic nervous system, helping to stabilise heart rate and
reduce levels of cortisol, a stress hormone. Children who
regularly participated in vocal exercises showed higher
levels of emotional comfort and self-confidence, mak-
ing it easier for them to adapt to new situations and cope
with emotional stress. These findings are consistent with
the study by K.R. Weimer & J. Rutkowski (2023), which
emphasises the role of music education in building emo-
tional resilience. It was shown that participation in vocal
activity enhanced neurobiological mechanisms of positive
emotional reinforcement. Musical activity induced the
production of dopamine, which is associated with feel-
ings of pleasure, motivation, and emotional well-being. In
addition, collective singing had an additional supportive
and socialising effect, reducing children’s anxiety levels
and creating a positive emotional environment. Children
participating in musical groups felt more confident in so-
cial interactions, which confirmed the importance of vocal
training not only for individual emotional development,
but also for social adaptation.

Social adjustment is an important component of mu-
sic education. This study found that children who partic-
ipated in vocal groups demonstrated improved commu-
nication, teamwork, and self-confidence skills. Collective
singing required participants to coordinate actions, follow
a common tempo and intonation, which developed the
ability to collaborate and built teamwork skills. In addition,
regular performance in front of an audience helped to re-
duce anxiety and develop self- confidence. These findings
are consistent with the study of O. Apaydin (2023), which
analysed the method of C. Orff as a way of involving chil-
dren in musical interaction through group activities. In his
work, it was shown that musical learning through move-
ment, rhythm and group activities promotes communica-
tion skills, empathy and coordination. This study also not-
ed that incorporating rhythmic elements and movement
into vocal learning helped children to better synchro-
nize with their partners and fostered a sense of collective
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responsibility. However, in contrast to the results of O. Apa-
ydin, it was found in this study that Orff’s method may not
always contribute to the development of individual vocal
skills because his emphasis on rhythmic activity sometimes
limited attention to the development of vocal techniques.

Comparison with the work of ]J.P. Mabini (2024), who
conducted a comparative analysis of the methods of Kod-
ai, Suzuki, Orff and H. Gordon’s theory of musical learn-
ing, showed both similarities and differences. His study
emphasised the role of group singing in shaping social
adjustment, which is supported by the data in this study.
This study also found that children who were taught using
Kodai’s method demonstrated higher levels of phonemic
awareness, but were less likely to develop skills in free mu-
sical expression compared to those who were taught using
C. Orfl. Analysing the results of this study and the data of
]J.P. Mabini revealed a difference in the influence of indi-
vidual and collective musical training on social adaptation.
The use of modern technology in vocal training is also a
significant factor in the educational process. In this study,
it was noted that interactive methods, including mobile ap-
plications and digital platforms, helped to increase motiva-
tion and learning efficiency. These findings are consistent
with the research of Y. Shi (2021) who examined the ef-
fects of mobile internet platforms and applications on vocal
learning. It was found that the use of digital tools such as
Vocalizzo Lite (n.d.), Voice Tutor 1.1.7. (n.d.) and Singing
Machine (n.d.) optimised the learning process through a
personalised approach and interactivity.

H. Deng (2024) also noted that modern technology fa-
cilitates the development of vocal skills through cross-cul-
tural interaction, allowing children to learn different vocal
traditions and styles. This finding is consistent with the re-
sults of this study, which also found that digital learning
platforms and mobile applications increase childrens ac-
cess to a variety of vocal techniques and learning methods.
However, the difference is that H. Deng emphasises learn-
ing about vocal traditions through digital resources, where-
as this study emphasises the role of technology not only in
expanding cultural horizons but also in developing practi-
cal vocal skills. In addition, unlike H. Deng’s study, which
focuses on teaching different musical styles, this study high-
lights the importance of interactive technologies in shaping
a child’s individual vocal writing. These results confirm the
importance of integrating innovative approaches into the
educational system, but also emphasise the need to adapt
digital methods to individual student needs.

The results of this study are largely consistent with the
findings of other authors, but some differences can be high-
lighted. For example, R. Roman-Caballero et al. (2022), in
their meta-analysis, emphasised the beneficial effects of
instrumental learning on cognitive functions, especially
in the aspect of spatial reasoning and executive functions.
Their work indicated that playing musical instruments re-
quires coordination of movements, which promotes motor
skills and cognitive flexibility. At the same time, this study
shows that vocal learning has not only cognitive but also
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significant emotional and social effects. Unlike instrumen-
tal learning, vocal training requires working with speech
motor sKkills, intonation, and breathing, which contributes
to the development of phonemic hearing and language
abilities. In addition, vocal training more often includes
collective forms of lessons, which contributes to the for-
mation of social skills and emotional regulation. Thus, this
study complements the findings of R. Roman-Caballero et
al., emphasising the multifaceted effects of vocal training
on child development.

A. Asztalos (2021) emphasised the development of
children’s singing voice, pointing out that the formation
of vocal skills requires an individual approach and con-
sideration of age features. His work emphasised that early
vocal training should take into account the natural phys-
iological changes of the vocal apparatus and adapt to the
child’s capabilities. This partly echoes the findings of this
study, which also emphasised the need for differentiated
techniques depending on the individual needs of the pu-
pils. The difference, however, is that A. Asztalos emphasises
the physiological aspects of voice formation, whereas this
study places considerable emphasis on the impact of vo-
cal training on cognitive and emotional development. It is
important to note that unlike A. Asztalos, where individu-
alisation of learning is considered in the context of bio-
logical factors, in this study the adaptation of techniques
is also related to students’ personality traits, training lev-
el and style preferences. Thus, both studies emphasise the
importance of individual approach, but from different per-
spectives — physiological and complex-psychological. This
study confirmed the significance of vocal training in the
development of young children’s cognitive, emotional, and
social skills. The findings are consistent with the results of
other studies, but highlight the unique and complex impact
of vocal training on various aspects of development. Mod-
ern techniques, including digital technologies, provide new
opportunities to optimise the educational process and re-
quire further study in the context of their long-term impact
on children’s development.

CONCLUSIONS

The results of the study confirmed that early music and
vocal education played a significant role in children’s cog-
nitive, emotional and social development. It was found
that interaction with music at an early age helped to acti-
vate different parts of the brain involved in the processes
of perception, memory, attention and executive functions.
Unlike instrumental training, vocal practice required com-
plex coordination of breathing, articulation and auditory
perception, which influenced not only the development of
musical abilities, but also the formation of speech, cogni-
tive and emotional competencies.

Analysis of scientific theories confirmed that the neu-
robiology of music explained the impact of vocal training
on children’s brain development through activation of the
frontal, temporal and parietal lobes, as well as through
synchronisation of the brain hemispheres. The study of
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pedagogical approaches showed that the most effective
methods of vocal training of young children were cogni-
tive-oriented approach, game methods, C. Orff system, Su-
zuki method and EVT method (Voice training for..., n.d.).
Orff, Suzuki method and EVT method. It was found that
game technologies helped to relieve psychological tension
and create a comfortable educational environment, and
cognitive-oriented methods developed conscious musical
perception, auditory analysis and interpretation of musi-
cal material. The method of C. Orff method was the most
effective in developing rhythmic coordination, and the Su-
zuki system allowed to form musical hearing through the
principle of repetition and active participation of parents
in the learning process. The EVT method was particularly
useful in preventing vocal clamping and vocal cord over-
strain in children.

The study summarised data on the effects of music and
vocal music on childrens development, which confirmed
their significant effects on cognitive functions, memory,
attention, language abilities, emotional intelligence and
social adaptation. Collective singing was found to promote
communication skills, reduce anxiety and build a sense
of unity and cooperation. Regular vocal exercises had an
impact on reducing stress levels and promoted self-regu-
lation of emotional state in children. Statistical data and
analysis of existing studies confirmed that music edu-
cation had a positive effect on the development of emo-
tional intelligence and social adaptation. Children who

participated in vocal programs showed higher levels of
emotional awareness, empathy and self-confidence. Col-
lective music-making promoted cooperation and leader-
ship skills and increased social engagement.

Future research on vocal training should focus on
such key areas. A comparative analysis of vocal and in-
strumental training will help identify unique cognitive
and emotional benefits. Neuroscientific studies using neu-
roimaging should explore its impact on brain plasticity
and auditory processing. Language development research
should assess how vocal exercises enhance multilingual
skills and speech therapy. The integration of digital tech-
nologies requires evaluation, comparing Al-driven tools
and virtual platforms with traditional methods. Long-
term studies should investigate the lasting effects of vocal
training on social adaptation, mental health, and leader-
ship. Inclusive education research should develop tailored
vocal training methods for children with special educa-
tional needs. Expanding research through neuroscientif-
ic and pedagogical studies will refine teaching methods
and reinforce the long-term benefits of vocal education in
child development.

ACKNOWLEDGEMENTS

None.

CONFLICT OF INTEREST

None.

REFERENCES

[1] An, W. (2023). Practice and exploration of teaching mode of Children’s vocal music course outside school. Art and
Performance Letters, 4(12), 65-73. doi: 10.23977/artpl.2023.041212.

[2] Apaydin, O. (2023). Orff schulwerk approach and teacher in music education. International Online Journal of
Education & Teaching, 10(2), 992-1006.

[3] Asztalos, A. (2021). Development of children’s singing voice. Studying Music at Babes-Bolyai University, 66(1), 39-54.
doi: 10.24193/subbmusica.2021.1.03.

[4] Barrett, M.S., & Graham, EW. (2023). The Oxford handbook of early childhood learning and development in music.
Oxford: Oxford Academic. doi: 10.1093/0xfordhb/9780190927523.001.0001.

[5] Blasco-Magraner, J.S., Bernabé-Valero, G., Marin-Liébana, P., & Moret-Tatay, C. (2021). Effects of the educational
use of music on 3- to 12-year-old children’s emotional development: A systematic review. International Journal of
Environmental Research and Public Health, 18(7), article number 3668. doi: 10.3390/ijerph18073668.

[6] Bugos, J., DeMarie, D., Stokes, C., & Power, L.P. (2022). Multimodal music training enhances executive functions
in children: Results of a randomized controlled trial. Annals of the New York Academy of Sciences, 1516(1), 95-105.
doi: 10.1111/nyas.14857.

[7] Cisneros, A., Roussey, J., Inbar, T., Fratacci, A., & Frey, A. (2023). Impact of daily choral singing and creative writing
activities on the cognitive development of second-, third-, and fourth-grade French children from low socioeconomic
backgrounds. Children, 10(9), article number 1515. doi: 10.3390/children10091515.

[8] Demchenko, I., Kalynovska, I., & Kovtun, K. (2023). Specific characteristics of children social and psychological
rehabilitation by means of music therapy during and after the war. Humanities Studios: Pedagogy, Psychology,
Philosophy, 11(4), 52-60. doi: 10.31548/hspedagog14(4).2023.52-60.

[9] Deng, H. (2024). Improvement path of singing skills under the influence of cross-cultural communication in vocal
music education. Applied Mathematics and Nonlinear Sciences, 9(1). doi: 10.2478/amns-2024-2764.

[10] Feinstein, H., & Abbott, K.V. (2021). Behavioral treatment for benign vocal fold lesions in children: A systematic
review. American Journal of Speech-Language Pathology, 30(2), 772-788. doi: 10.1044/2020 AJSLP-20-00304.

[11] Foo, C. (2023). The effect of music training in young children. Scholarly Review Journal, Winter 2023/2024(7),
28-35. doi: 10.70121/001¢.121706.

[12] Gardner, H. (1983). Frames of mind: The theory of multiple intelligences. New York: Basic Books.

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


https://dx.doi.org/10.23977/artpl.2023.041212
https://iojet.org/index.php/IOJET/article/view/1876
https://doi.org/10.24193/subbmusica.2021.1.03
https://doi.org/10.1093/oxfordhb/9780190927523.001.0001
https://doi.org/10.3390/ijerph18073668
https://doi.org/10.1111/nyas.14857
https://doi.org/10.3390/children10091515
https://doi.org/10.31548/hspedagog14(4).2023.52-60
https://doi.org/10.2478/amns-2024-2764
https://doi.org/10.1044/2020_AJSLP-20-00304
https://doi.org/10.70121/001c.121706
https://dspace.sxcjpr.edu.in/jspui/bitstream/123456789/720/1/Howard%20Gardner%20-%20Frames%20of%20Mind_%20The%20Theory%20of%20Multiple%20Intelligences-Basic%20Books%20%282011%29%20%281%29.pdf

@ The effects of vocal training...

[13] Hidayat, R., Tunajijah, U,, Ernasari, S., Susanti, E., Muhimah, L., Rosmiati, M., & Nurliani, L. (2024). Singing method:
Can it improve the early childhoods’ language skills?. Journal Corner of Education, Linguistics, and Literature, 3(3),
289-295. doi: 10.54012/jcell.v3i3.273.

[14] Janurik, M., & Jozsa, K. (2022). Long-term impacts of early musical abilities on academic achievement: A longitudinal
study. Journal of Intelligence, 10(3), article number 36. doi: 10.3390/jintelligence10030036.

[15] Jendrysik, K. (2024). Methods for developing vocal competences in early school-age children outline of laboratory
tests. Annals of the Maria Curie-Sktodowska University Section ] - Pedagogy-Psychology, 37(2), 123-134. doi: 10.17951/
1.2024.37.2.123-134.

[16] Kim, H. (2023). The benefits of the Suzuki method for children’s cognitive and physical development: A descriptive
phenomenological study of Suzuki specialists. Lynchburg: Liberty University.

[17] Li, D. (2023). Research on the path of improving the effectiveness of vocal music teaching in preschool education.
Frontiers in Educational Research, 6(19), 24-28. doi: 10.25236/fer.2023.061905.

[18] Luo, J. (2023). Research on the integration of Orff teaching method localization and preschool music teaching in
colleges and universities. Transactions on Comparative Education, 5(5), 36-40. doi: 10.23977/trance.2023.050507.

[19] Lupu, S., Roden, I., Krone, M., Chantah, J., Frankenberg, E., Bongard, S., & Kreutz, G. (2022). The influence of school-
based musical training on acculturation processes in children: Findings from a longitudinal study. Psychology of
Music, 51(2), 463-480. doi: 10.1177/03057356221097990.

[20] Mabini, J.P. (2024). Comparative analysis of Kodaly, Suzuki, Dalcroze, Orff, and Gordon music learning theory in
early childhood music education: A literature review. International Journal of Research Publications, 150(1), 956-967.
doi: 10.47119/ijrp1001501620246690.

[21] Martins, M., Pinheiro, A.P., & Lima, C.E (2021). Does music training improve emotion recognition abilities? A
critical review. Emotion Review, 13(3), 199-210. doi: 10.1177/17540739211022035.

[22] Morgado, E.M.G., Licursi, M.B., Cardoso, M., Carvalho, C., & Leonido, L. (2023). Expressive-musical playfulness:
Reflections on childhood development. European Review of Artistic Studies, 14(1), 22-35. doi: 10.37334/eras.v14i1.288.

[23] Neves, L., Martins, M., Correia, A I, Castro, S.L., & Lima, C.F. (2021). Associations between vocal emotion recognition
and socio-emotional adjustment in children. Royal Society Open Science, 8, article number 211412. doi: 10.1098/
1s0s.211412.

[24] Plate, R.C,, Jones, C., Steinberg, J., Daley, G., Corbett, N., & Waller, R. (2024). Children’s knowledge and feelings align
in response to emotional music. Developmental Psychology, 60(2), 265-270. doi: 10.1037/dev0001572.

[25] Pryadko, O. (2021). Development of emotional intelligence of children of junior school age by means of musical art.
Academic Notes Series Pedagogical Science, 195, 110-114. doi: 10.36550/2415-7988-2021-1-195-110-114.

[26] Rodriguez-Gomez, D.A., & Talero-Gutiérrez, C. (2022). Effects of music training in executive function performance
in children: A systematic review. Frontiers in Psychology, 13, article number 968144. doi: 10.3389/fpsyg.2022.968144.

[27] Roman-Caballero, R., Vadillo, M.A., Trainor, L.J., & Lupiafiez, J. (2022). Please don't stop the music: A meta-analysis
of the cognitive and academic benefits of instrumental musical training in childhood and adolescence. Educational
Research Review, 35, article number 100436. doi: 10.1016/j.edurev.2022.100436.

[28] Shi, Y. (2021). The use of mobile internet platforms and applications in vocal training: Synergy of technological and
pedagogical solutions. Interactive Learning Environments, 31(6), 3780-3791. doi: 10.1080/10494820.2021.1943456.

[29] Singing Machine. (n.d.). Retrieved from https://singingmachine.com/.

[30] Véradi, J. (2022). A review of the literature on the relationship of music education to the development of socio-
emotional learning. SAGE Open, 12(1). doi: 10.1177/21582440211068501.

[31] Vocalist Lite 1.3.3. (n.d.). Retrieved from https://vocalist-lite.soft112.com/#google vignette.

[32] Vocalizzo Lite — Vocal Warm-up. (n.d.). Retrieved from https://vocalizzo-lite.en.aptoide.com/app.

[33] VoCo Vocal Coach 1.1.1. (n.d). Retrieved from https://voco-vocal-coach-ios.softl112.com/#google vignette.

[34] Voice training for speakers. (n.d.). Retrieved from https://estillvoice.com/.

[35] Voice Tutor 1.1.7. (n.d.). Retrieved from https://voice-tutor.soft112.com/.

[36] Vox Tools: Learn to Sing. (n.d.). https://vox-tools-learn-to-sing.en.softonic.com/android.

[37] Weimer, K.R., & Rutkowski, J. (2023). Playing Musically: Developing healthy and expressive singing instrumentalists.
Music Educators Journal, 109(4), 42-50. doi: 10.1177/00274321231178446.

[38] Zhang, Y. (2021). The role of psychology in the pedagogical work aimed at the elimination of bleating in the process
of teaching singing. PHILHARMONICA International Music Journal, 4, 54-66. doi: 10.7256/2453-613x.2021.4.36369.

[39] Zhou, H. (2024). From notes to knowledge: A comprehensive review of early childhood music education. Transactions
on Social Science Education and Humanities Research, 11, 561-566. doi: 10.62051/jgdc2t55.

[40] Zuk, J., Vanderauwera, J., Turesky, T., Yu, X., & Gaab, N. (2022). Neurobiological predispositions for musicality:
White matter in infancy predicts school-age music aptitude. Developmental Science, 26(5), article number e13365.
doi: 10.1111/desc.13365.

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 11, No. 1


https://doi.org/10.54012/jcell.v3i3.273
https://doi.org/10.3390/jintelligence10030036
https://doi.org/10.17951/j.2024.37.2.123-134
https://doi.org/10.17951/j.2024.37.2.123-134
https://digitalcommons.liberty.edu/doctoral/4701/
https://digitalcommons.liberty.edu/doctoral/4701/
https://doi.org/10.25236/fer.2023.061905
https://doi.org/10.23977/trance.2023.050507
https://doi.org/10.1177/03057356221097990
https://doi.org/10.47119/ijrp1001501620246690
https://doi.org/10.1177/17540739211022035
https://doi.org/10.37334/eras.v14i1.288
https://doi.org/10.1098/rsos.211412
https://doi.org/10.1098/rsos.211412
https://doi.org/10.1037/dev0001572
https://doi.org/10.36550/2415-7988-2021-1-195-110-114
https://doi.org/10.3389/fpsyg.2022.968144
https://doi.org/10.1016/j.edurev.2022.100436
https://doi.org/10.1080/10494820.2021.1943456
https://singingmachine.com/
https://doi.org/10.1177/21582440211068501
https://vocalizzo-lite.en.aptoide.com/app
https://estillvoice.com/
https://voice-tutor.soft112.com/
https://vox-tools-learn-to-sing.en.softonic.com/android
https://doi.org/10.1177/00274321231178446
https://doi.org/10.7256/2453-613x.2021.4.36369
https://doi.org/10.62051/jgdc2t55
https://doi.org/10.1111/desc.13365

Psychology

Kcenisa Anb-Xnendar

bakanasp

KuiBcbknmit Hanjionanbamii yHiBepcuteT iMeni Tapaca Illepyenka
01601, Byn. BonoguMmupcbka, 60, M. Knis, Ykpaina
https://orcid.org/0009-0002-0354-8744

Bnave BoKasibHUX 3aHATb Ha KorHiTuBHu!'il
Ta eMOLiNHUA PO3BUTOK AiTEeN PaHHbOIO BiKy
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Ta BOKAa/JIbHOI'O HABYAHHA HAa PO3BUTOK MO3KY, 3/Ii/ICHEHO OLIHKY II€JAaroriYHuX METOJIB HaBYAHHSA BOKa/y, a TaKOX
y3araJbHeHO CTaTMCTUYHI [jaHi I[OJ0 3HaYeHHA MY3MYHOI OCBiTM Y (OpPMYyBaHHI eMOLIITHOTO IHTENIEKTY Ta COLia/JbHOI
ajanTanii. MeTomonoria MOCTPKEHHA BK/IOYaja aHali3 HayKOBOI JiTepaTypy, NPUCBAYEHOI BIUIMBY BOKAa/IbHOTO
HaBYaHHA Ha KOTHITMBHMII, eMOLIHUI Ta COLiaJbHUI PO3BUTOK AiTell. Y Ipoleci po6OTH BUBYAINCA TEOPeTUYHI
KOHIIeT i, JaHi eMIipUYHNX JOCTIKEHb, a TAKO)X OPIBHA/IbHNI aHa/Ii3 Pi3HMX IeJarOTiYHMX ITiJXOAIB 1O BOKaJIbBHOTO
HaBYaHHA. PO3ITIAHYTO HayKOBi IIpalli B raay3i HEBPOJIOTii, IICMXO/IOTii Ta My3M4YHOI II€JAarorikKu, 0 JO3BOINIO OLiHUTYI
6araToacleKTHMII BIUIMB BOKA/JIbHOTO HaBYaHHA HA PO3BUTOK JUTHHU. PesynbraTu JOCIIIPKeHHA MiZTBepAWIH, IO
3aHATTSA BOKAJIOM CIIPUAIOTh PO3BUTKY C/IYXOBOTO CIIPUITHATTS, GOHEMATUYHOTO CIyXY, I1aM ATi, yBary Ta MOBJICHHEBIX
HaBMYOK. Byno BuABIeHO, mo [iTu, fAKi 3a/iManucsa BOKA/lOM, IIOKa3aay BUII pe3ylIbTaTH B TeCTaX Ha KOTHITMBHY
THYYKiCTb, p06oqy IIaM'SATh Ta aHAMITUYHI 34i6HOCTI. Kpim TOro, BOKajibHe HaBYaHHs IIO3UTUBHO BIUIMBAJIO Ha
eMOLiTHMII PO3BUTOK, CIIPUAIYM eMHartii, colliayipHiil afanTtanii Ta BIeBHEHOCTI B c00i. Y4acTb y TpyloOBOMY CIiBi
IIOKpalllIa KOMYHIKaTMBHI 3[{i0HOCTI fiiTeli Ta 3HU3WIA piBeHb TPUBOXXHOCTI. Ha 0CHOBI OTpuMaHuX pesynbrariB 6yam
po3pobieHi pekoMeH ALl 00 BOCKOHAIEHHS ITeflarOriYHMX IPaKTUK BOKa/JIbHOrO HaBYaHHA. [IpakTiyHa 3HAYyLIiCTh
TOCITIIPKEHHA NOJIATAE B IOTO IMMOTEHIIiali /I MOKpPaIleHHA JOUIKI/IBHOI OCBITH LIJIAXOM iHTEeTpallil BOKa/IbHOTO HAaBYaHHA
AK IHCTPYMEHTY KOTHITMBHOTO Ta €MOLIHOrO PO3BUTKY. Pe3y/IbpraTu TOCTIIKeHHA HaflaloTh LiHHY iHdopMmauio mis
BIXOBATEJIiB, My3MYHUX IHCTPYKTOPIB Ta IIOJITUKIB, CHIPUAIOYM BIPOBAXKEHHIO HAYKOBO OOIPYHTOBAHMX ITeJarOriYHNX
Ii/IXOAiB, SIKi pO3BMUBAIOTD CITyXOBe CIPUIHATTSA, MOBHI 3[16HOCTI Ta colianbhi HaBWYKY AiTell. Kpim TOro, JOCIiHKeHHA
MiJKPEC/IIe BaXXIUBICTh iHTEPAKTUBHMX Ta aJalTMBHMX METOJIB HaBYaHH:A, IIPOIOHYIOYM IPAKTUYHI PEKOMEHMALl
II0J0 ONTMMi3alii BOKabHOTO HaBYaHHA Bi[IITIOBiTHO 10 PI3SHOMAHITHMX HaBYa/IbHIX HOTpe6 Ta eTaIliB POSBUTKY

KniouoBi cnoea: Helipo6ionoria Mysuky; IefaroriuHi MifiXOmu; Teopif MHOXVHHOTLO IHTeNeKTY; Cyd4acHi MeTomy;
IHTE€PaKTUBHICTD
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