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Agile management as a catalyst
for transforming educational administration

Abstract. The aim of this study was to examine the potential of Agile management as a tool for transforming educational
management. The research analysed the impact of Agile approaches on the organisation of the educational process and
management practices in higher education institutions. The methodology involved a comparative analysis to assess the
effectiveness of Agile management implementation in education, as well as a SWOT analysis to identify the strengths,
weaknesses, opportunities, and threats associated with this approach. The key findings indicated that adopting Agile
management enhances flexibility in educational project management, reduces decision-making time, and improves
communication among all participants in the educational process. The implementation of Agile approaches has enabled
educational institutions to respond more swiftly to curriculum changes, adapt to new technologies, and align with labour
market demands. Additionally, the study found that the use of Agile methods positively influenced the motivation of
both students and teachers, fostering a more open and collaborative learning environment. Students reported increased
engagement in learning, while teachers experienced improved interaction with students, leading to greater satisfaction
with the educational process. The findings highlighted the significant potential of Agile management in enhancing the
efficiency of higher education institution management. Further improvement and adaptation of these practices to the
specific conditions of educational institutions will support the sustainable development of education in the future. This
study reinforces the importance of developing new management strategies to optimise the organisation of the educational
process, enhance student satisfaction, and promote the innovative development of educational institutions
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potential; management of innovative projects; education quality control system
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INTRODUCTION

In the current context of higher education transformation,
innovative management approaches are becoming key to
ensuring the efficiency of educational institutions. Tradi-
tional management methods often fail to address the new
challenges arising from rapid changes in the educational
environment and the evolving demands of the labour mar-
ket. Agile management, originally developed for the IT in-
dustry, is gradually gaining traction in the management of
educational institutions due to its capacity to adapt swiftly
to change and enhance the flexibility of management pro-
cesses. Continuous feedback and ongoing improvement
enable educational institutions to respond more effective-
ly to the needs of students and employers, optimise edu-
cational processes, and enhance the quality of educational
services. This approach also fosters student engagement in
the learning process and improves interactions among all
participants within the educational environment.

Numerous contemporary scholars have explored this
topic, offering diverse perspectives. For instance, E. Boti et
al. (2021) highlighted that developing skills through Ag-
ile capstone projects allows students to apply theoretical
knowledge in practice, which is a crucial aspect of pro-
fessional preparation. Similarly, A. Cojocaru et al. (2022)
examined the impact of Agile management in physical
education, noting that the implementation of Agile ap-
proaches can enhance learning outcomes and student
engagement. The application of Agile management in
higher education is expanding, demonstrating consider-
able potential for improving both learning processes and
management practices. K. Abang et al. (2022) proposed a
document management system for private higher educa-
tion institutions, underscoring the importance of integrat-
ing technology to optimise administrative functions and
enhance access to educational resources. Furthermore,
H. Jamal Al-Lail & E. Mohamed (2019) emphasised the
significance of innovation in higher education; however,
the impact of flexible approaches on the quality of the
educational process across different institutions remains
insufficiently explored.

L. Dong (2023) emphasised the importance of incor-
porating client projects to develop Agile competencies, in-
dicating that such projects contribute to the acquisition of
practical skills and better prepare students for real-world
challenges. Additionally, D. Francis (2022) analysed the
Agile paradigm in the context of the organisational de-
velopment of higher education institutions, stressing that
Agile management methods enable universities to adapt
more rapidly to environmental changes. The study by
P. Ivetic & J. Ilic (2020) argued that project management
based on Agile principles can significantly modernise
higher education institutions, highlighting the necessity
of training educators in Agile methodologies. Further-
more, V. Kate et al. (2023) underscored the importance
of employing Agile methodologies in the development
of educational software, though the question of full inte-
gration into the educational process remains unresolved.

Kotsur et al.

R.Jardim et al. (2023) examined collaboration within a vir-
tual learning environment using Agile practices, demon-
strating the potential of Agile methods in fostering team-
work in distance learning. Likewise, M. Levy et al. (2021)
emphasised that Agile methods can be instrumental in
developing students’ digital skills, which are critically im-
portant in today’s technological landscape.

A study by V. Duarte et al. (2021) examined the im-
plementation of Agile methodologies in the educational
process for engineering students. The researchers’ find-
ings indicated that such approaches positively influence
the development of teamwork skills; however, the extent
to which Agile principles are fully integrated into educa-
tion remains an open question. M. Fernandez et al. (2020)
investigated the application of Agile methodologies in in-
structional design, focusing on enhancing students’ digi-
tal competencies. Similarly, B. Lalic et al. (2021) explored
the integration of game elements in education with-
in the framework of Agile methodologies. Additionally,
A. Lopez-Alcarria et al. (2019) conducted a systematic re-
view of the use of Agile methods, with a particular empha-
sis on fostering sustainable competencies. The researchers
highlighted the importance of embedding sustainable de-
velopment into curricula, yet the effectiveness of such ap-
proaches across different educational institutions remains
insufficiently explored.

Although the aforementioned studies highlight key
aspects of Agile management implementation in higher
education, several questions remain that require further
investigation. In particular, the impact of Agile approach-
es on the development of students’ professional skills
remains insufficiently explored. Additionally, it is crucial
to examine the effectiveness of Agile methods across dif-
ferent academic disciplines, as outcomes may vary signif-
icantly depending on the nature of the curriculum. More-
over, the influence of Agile management on collaboration
between teachers and students, as well as its effects on
motivation to learn in an environment of constant change,
remains a pertinent issue. Furthermore, existing research
has largely overlooked the cross-cultural dimensions of
implementing Agile methods in educational processes,
which is becoming increasingly significant given the glo-
balisation of higher education and the growing diversity
of the student body. Questions also persist regarding the
long-term implications of Agile approaches for academic
success and the professional development of graduates.
This underscored the need for further research and con-
tinuous monitoring to evaluate the effectiveness of these
innovations in higher education. The aim of this study
was to assess the implementation of Agile management in
the transformation of higher education management. Re-
search objectives were (1) to investigate the core principles
of Agile management; (2) to examine current management
trends in higher education institutions; (3) to evaluate the
advantages and disadvantages of applying Agile manage-
ment in educational institutions.

Scientia et Societus, Vol. 5, No. 1, 2026
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MATERIALS AND METHODS

The study was conducted using statistical methods, com-
parative analysis, and SWOT analysis. It was carried out at
the Hryhorii Skovoroda University in Pereiaslav in 2024 to
assess the effectiveness of Agile management in the ad-
ministration of educational processes. The study involved
60 respondents, comprising 30 students and 30 teachers.
Among the students, there were 15 men and 15 women,
aged between 18 and 24. The group of teachers included 16
men and 14 women, aged between 30 and 55. The respond-
ents were divided into two groups: an experimental group
and a control group. The experimental group consisted of
15 students and 15 teachers who applied Agile manage-
ment principles. The control group, also comprising 15
students and 15 teachers, continued to operate within the
traditional management framework typical of higher ed-
ucation institutions. Throughout the study, fundamental
ethical standards were upheld. All respondents participat-
ed voluntarily and were fully informed about the study’s
purpose and objectives. Prior to the experiment, they pro-
vided written consent to participate. Anonymity and con-
fidentiality were ensured to protect the participants’ per-
sonal information, and all data were used exclusively for
scientific purposes. Moreover, all forms of discrimination
or bias based on gender, age, or other characteristics were
strictly avoided.

The implementation of Agile management in the ex-
perimental group involved the use of flexible planning
methods, regular meetings (stand-ups) to discuss pro-
gress, rapid task adjustments, and the active participa-
tion of both teachers and students in decision-making.
Students and teachers collaborated to solve tasks using
Agile tools, including Scrum and Kanban, to manage pro-
cesses. In contrast, the control group followed a standard
hierarchical management system, where decisions were
made by the institution’s administration, and students
carried out tasks according to fixed plans. The study last-
ed for one semester, after which the results of the two
groups were compared. The primary evaluation indica-
tors included the level of student engagement, teacher
satisfaction with the educational process, flexibility in
decision-making, and the overall effectiveness of man-
agement processes. The results indicated that partic-
ipants in the experimental group reported improved
communication, a faster response to changes, and great-
er flexibility in completing tasks. Teachers in this group
observed an increase in student involvement in deci-
sion-making processes and a reduction in bureaucratic
obstacles. To evaluate the implementation of Agile man-
agement in the administration of educational processes
a SWOT analysis was conducted. This method enabled
the systematisation of data concerning the strengths and
weaknesses, as well as the opportunities and threats, as-
sociated with the transition to Agile management. The
SWOT analysis facilitated the identification of key fac-
tors influencing the effectiveness of management prac-
tices in a higher education institution.

Scientia et Societus, Vol. 5, No. 1, 2026

RESULTS

Theoretical foundations of Agile management

in the administration of educational institutions

In the context of globalisation and rapid technological
advancement, higher education institutions must quickly
adapt to change to remain competitive in the education-
al market. Traditional management approaches in higher
education often lack the necessary flexibility to address
emerging challenges posed by the evolving needs of mod-
ern society and the labour market. As a result, innovative
management methods, such as Agile management, are
gaining increasing recognition. Agile management enables
institutions to respond swiftly to changes, implement inno-
vations effectively, and enhance the efficiency of the edu-
cational process through flexible organisational approach-
es. The study of this approach within higher education is
particularly relevant, as it presents new opportunities for
improving management quality, strengthening communi-
cation among stakeholders in the educational process, and
developing more adaptive and competitive curricula.

Agile management is a modern approach to admin-
istration that emphasises flexibility, rapid adaptation to
change, and continuous process improvement. Originally
developed for the IT sector, this methodology has gradual-
ly been adopted across various industries, including high-
er education management. Agile management is founded
on the principles outlined in the Agile Manifesto, created
in 2001. Its primary objective is to foster effective collab-
oration among team members, enable swift responses to
change, and deliver maximum value to end users. One of Ag-
ile’s core values is a strong focus on people and interactions.
The approach prioritises not only the achievement of final
outcomes but also the process through which teams work to
attain these results. Direct communication, teamwork, and
trust among team members facilitate the rapid resolution
of issues, particularly in responding to new challenges that
arise during project implementation. Another fundamental
principle of Agile is adaptability. Agile management ena-
bles teams to adjust swiftly to both external and internal
changes, moving away from rigid plans while anticipating
the need for modifications in workflows. This adaptabil-
ity is especially relevant in higher education institutions,
where shifts in educational programmes, student require-
ments, or labour market demands can occur unexpectedly.
Compared to traditional management approaches, Agile
management allows educational processes to be adapted
more efficiently to new conditions and emerging needs.

Agile principles also place a strong emphasis on feed-
back and continuous improvement. This approach involves
the regular review of processes and outcomes, enabling
ongoing enhancements rather than waiting until a project
is completed. In the context of higher education institu-
tions, this may involve systematically evaluating curric-
ula, teaching methods, and administrative processes with
the aim of continuous development and refinement. A key
consideration is how Agile management principles can be
effectively implemented in the administration of higher



education institutions. The application of Agile principles
in this sector presents new opportunities for enhancing the
efficiency of both administrative and educational processes.
Rather than relying on a traditional hierarchical manage-
ment structure, Agile promotes a more flexible model that
facilitates rapid adaptation to changes in both internal and
external conditions. This adaptability is particularly crucial
for higher education institutions, as they frequently en-
counter evolving challenges, including shifting labour mar-
ket demands, technological advancements, emerging ped-
agogical approaches, and changing student expectations.

One of the key features of Agile in education manage-
ment is its capacity to facilitate the rapid review and up-
dating of curricula. Traditional educational models often
follow a rigid structure, which does not always allow for
swift modifications to course content or teaching methods.
In contrast, the Agile approach promotes short cycles of re-
view and curriculum adjustments based on regular feedback
from students and the labour market. This ensures a more
relevant and contemporary education that aligns with cur-
rent societal and professional needs. Another significant
feature of Agile management is its enhancement of com-
munication among various stakeholders in the educational
process, including administration, teachers, and students.
Agile encourages the formation of small yet highly effec-
tive teams, in which each participant plays an active role
in decision-making. In higher education institutions, this
can translate into greater involvement of teachers and stu-
dents in the development of new courses, programmes, or
research projects. Such an approach not only strengthens
communication but also fosters the emergence of innova-
tive ideas and solutions that might otherwise be overlooked
within a traditional hierarchical structure. Agile tools, such
as daily meetings, short planning cycles, and continuous
improvement mechanisms, can be seamlessly integrated
into the educational process to enhance its effectiveness.
For instance, regular meetings between teachers, admin-
istration, and students can serve as an efficient platform
for discussing current challenges, resolving issues prompt-
ly, and improving the educational process in real time.

The implementation of Agile management in the ad-
ministration of educational institutions not only enables
the adaptation of processes to changing conditions but also
significantly enhances the efficiency of both administrative
and educational activities. One of the primary advantages
of this approach is the acceleration of decision-making
processes. In traditional management models, the approval
of new courses or programmes can be slow and bureaucrat-
ic. Agile methodology helps to reduce these timeframes by
focusing on fast and flexible cycles of planning and imple-
menting changes. This is particularly important for insti-
tutions seeking to remain competitive and relevant amid
the rapid advancement of new technologies and evolving
labour market demands. Another key advantage is the im-
provement of communication among all stakeholders in
the educational process. Agile is centred on open dialogue
and continuous feedback, ensuring that the needs and
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perspectives of students, teachers, and administrators are
taken into account. As a result, educational institutions can
better respond to student expectations, integrate modern
teaching methods, and offer more personalised approaches
to educational programmes. This flexibility leads to curric-
ula that are more adaptable to contemporary requirements,
ultimately increasing the satisfaction of both students and
teachers. Agile management fosters a more dynamic and
responsive education system. In today’s rapidly chang-
ing world, the ability to swiftly adapt to new realities is
a critical advantage, and Agile facilitates this through its
flexible methodologies. Higher education institutions that
embrace Agile principles can more effectively restructure
management processes, reorganise curricula, and enhance
interactions with both teachers and students.

Despite the numerous benefits that Agile manage-
ment offers to higher education, it is not a one-size-fits-all
solution for all institutions. Its implementation may pres-
ent certain challenges that must be carefully considered
when introducing such changes. While Agile management
can significantly enhance the flexibility and efficiency of
educational processes, adapting it to traditional higher
education structures can be complex. One of the primary
challenges is the lack of experience among teachers and
administrators in applying this approach. Most education-
al institutions operate under well-established procedures
and management models that do not readily accommodate
rapid changes in plans and approaches. Implementing Ag-
ile requires managers and staff to undergo a substantial
shift in mindset and organisational culture, a transition
that may not always be met without resistance. Traditional
management systems in educational institutions are typi-
cally based on hierarchical structures, where decisions are
made at higher levels and passed down through the organ-
isation. Agile, by contrast, promotes more horizontal man-
agement structures, granting teams greater autonomy in
decision-making. This shift can lead to conflicts in institu-
tions where staff are unaccustomed to making independ-
ent decisions or lack the necessary skills to work effectively
in such an environment.

Another challenge is the substantial resources required
to implement Agile methodologies. Despite the inherent
flexibility of this approach, its adoption may necessitate
additional financial and human resources. Staff training,
the introduction of new technological solutions for pro-
cess management, and the adaptation of infrastructure to
meet new requirements can impose significant costs on
higher education institutions. For some institutions, these
financial and logistical demands may act as barriers to the
adoption of Agile management. Furthermore, Agile requires
continuous feedback and close interaction among all partic-
ipants in the process, which can be particularly challenging
in large universities with numerous students and faculty
members. Ensuring transparent communication and regu-
larly updating processes in such environments may prove
difficult, especially if the institution lacks the necessary
tools or experience in implementing Agile methodologies.

Scientia et Societus, Vol. 5, No. 1, 2026

11



12

Agile management as a catalyst...

The role of Agile management

in the innovative development of the educational process
To conduct a more detailed analysis of the implementation
of Agile management in higher education institutions, a

comparative analysis was undertaken to evaluate the effec-
tiveness of this innovative approach. As part of the study,
data were collected on various aspects of Agile implemen-
tation. The findings of the study are presented in Table 1.

Table 1. Comparative analysis of the implementation of Agile management
and a standard management system in a higher education institution

and students, Scrum, Kanban

Evaluation Experimental group, Control group,

indicators implemented Agile management standard management system
Management Use of flexible planning, regular meetings (stand- Hierarchical management system, fixed plans,

metghods ups), joint decision-making by teachers decisions are made by the administration, students

complete tasks according to a pre-approved plan

Student engagement
to solve problems

High, students actively participated in decision-
making, worked together with teachers

Low, students followed given instructions
without participating in the decision-making process

Teacher satisfaction

High, teachers noted increased student motivation
and reduced bureaucratic processes

Average, teachers had limited influence
on management processes, experienced
bureaucratic difficulties

Flexibility in decision-

High, due to the ability to quickly adjust tasks

Low, decisions were made by the administration

making and make joint decisions with minimal involvement of teachers and students
Efficienc . . . Low, slow response to changes, limited
¥ High, due to faster adaptation to changes, improved . P g
of management L - communication between students, teachers
communication between process participants L .
processes and administration

Overall satisfaction
with the process

management tasks

High, participants noted improvements in
communication processes and simplification of

Low, participants expressed dissatisfaction
with the rigidity of the system and the lack
of opportunity to influence decision-making

Source: authors’ development

The implementation of Agile management in the ex-
perimental group led to improved communication, greater
flexibility in decision-making, increased student engage-
ment, and overall satisfaction with the management pro-
cess compared to the control group, which adhered to the
standard hierarchical model. Agile management in higher
education institutions plays a significant role in fostering
innovation, which has become a crucial factor in meeting
modern requirements for educational programmes and
research. Universities that actively apply Agile principles
can respond more rapidly and effectively to changes in
the educational environment, driven by continuous tech-
nological advancements and evolving labour market de-
mands. One of the key advantages of Agile is its capacity
to support short-term projects and an iterative approach,
enabling universities to quickly test new ideas and con-
cepts. This facilitates the rapid launch of innovative
educational programmes that can be adapted based on
feedback from students and teachers. For instance, new
courses can be developed in close collaboration with em-
ployers, ensuring that training aligns with industry needs
and remains practically relevant.

Agile approaches also encourage the formation of in-
terdisciplinary teams, bringing together experts from di-
verse fields to develop new programmes and research ini-
tiatives. Such collaboration not only enhances the quality
of education but also expands opportunities for innovation
in research, as the integration of different perspectives
and expertise fosters more creative solutions and out-
comes. Moreover, Agile enables universities to implement
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the principles of continuous improvement, ensuring that
programmes are regularly updated based on feedback and
assessment results. This approach enhances student satis-
faction and provides them with higher-quality knowledge
that aligns with contemporary professional and academic
requirements. The implementation of Agile management
can also drive the development of innovative technologies,
such as online education, gamified learning, and the use
of data analytics to enhance the educational process. By
adopting Agile principles, higher education institutions
can position themselves at the forefront of technologi-
cal advancements, thereby increasing competitiveness in
the global education market. Agile management not only
supports the development of innovative educational pro-
grammes but also fosters a conducive environment for the
active integration of new technologies and methodologies
that align with contemporary market demands. This adapt-
ability enables higher education institutions to respond
swiftly to change, a crucial factor for the successful opera-
tion in an increasingly dynamic world.

Adapting Agile management to different forms of
learning is a crucial aspect, as modern higher education
institutions increasingly incorporate not only tradition-
al face-to-face classes but also online education, blend-
ed learning, and other innovative formats. The flexibility
of Agile enables universities to integrate this approach
into various learning models, enhancing both their ef-
ficiency and accessibility. Online education, which has
gained significant popularity, necessitates the adaptation
of traditional teaching and management methods to new



conditions. Agile allows universities to respond swiftly to
changes in student needs, offering them knowledge in a
format that best suits preferences of students. For example,
in the development of online courses, an iterative approach
can be applied, allowing different content formats — such
as video lectures, interactive modules, and discussion fo-
rums - to be tested and refined based on student feedback.
Blended learning, which combines traditional face-to-face
instruction with online formats, can also benefit from Agile
principles. In this context, universities can design courses
that integrate the best practices of both methods, ensuring
a flexible and efficient learning process. Agile methodolo-
gies facilitate the structuring of blended learning in a way
that enhances student interaction with both instructors
and course materials. The use of technology to provide
feedback and support collaborative projects can further aid
students in mastering content while developing teamwork
skills. Another significant advantage of Agile adaptation
is the ability to rapidly introduce new technologies and
tools into the learning process. The incorporation of gam-
ification, artificial intelligence, or virtual reality elements
into educational programmes can greatly enhance student
engagement. Agile methodologies allow for the seamless
integration of these technologies by testing them in small
groups to evaluate their effectiveness before implementing
them on a larger scale.

Adapting Agile to different learning environments also
requires considering the individual needs of students. By
applying Agile principles, educators can design personal-
ised learning pathways that enable students to progress
at a pace that best suits them. This can be achieved by
allowing students to select topics of interest for deeper
exploration or by forming self-organised teams to collab-
orate on projects. In this way, Agile fosters a more adaptive
and student-centred learning environment. An essential
aspect of integrating Agile into education is the creation
of an open and supportive environment for idea exchange
and feedback. Agile methods, such as regular meetings and
feedback sessions, can enhance interaction between stu-
dents and teachers, thereby improving the overall quality
of learning and fostering the development of critical think-
ing skills. Thus, adapting Agile to diverse learning environ-
ments not only enhances the efficiency of the learning pro-
cess but also makes education more accessible and tailored
to individual student needs. This approach enables higher
education institutions to respond effectively to the chal-
lenges of the modern educational landscape, equipping
students with high-quality knowledge and skills that align
with labour market demands.

The implementation of Agile management in higher
education institutions serves as a powerful tool for en-
hancing the quality of education. The core principles of
flexibility, teamwork, and continuous improvement under-
pin Agile and contribute to the development of a learning
environment that aligns with both student needs and the
demands of the modern labour market. Agile fosters a stu-
dent-centred approach, which is fundamental to delivering
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high-quality education. By employing Agile methods, uni-
versities can implement a more individualised approach
to learning. Students are actively involved in shaping the
educational pathways, selecting topics and formats that
align with their interests and professional aspirations.
This not only increases motivation but also facilitates
deeper engagement with the subject matter, leading to
improved comprehension and retention of knowledge. The
Agile methodology also promotes continuous feedback be-
tween students and educators. Regular meetings, discus-
sion sessions, and progress assessments enable teachers
to respond promptly to students’ challenges and adapt
course content accordingly. This ensures that students re-
ceive timely support while enhancing the overall quality
of learning, as educators can adjust programmes based on
students’ real-time needs as they emerge throughout the
learning process. Furthermore, Agile approaches facilitate
the integration of practical experience into educational
programmes. For example, project-based learning enables
students to engage with real-world challenges, allowing
them to apply theoretical knowledge in practice. This not
only enhances the skill set but also better prepares stu-
dents for the professional challenges they may encounter
in future careers. It is also important to highlight that the
application of Agile in education can significantly reduce
bureaucracy and formalism, which are often prevalent in
traditional educational systems. By shifting the focus to-
wards learning outcomes, institutions can move away from
unnecessary formalities and concentrate on delivering
high-quality education. This creates a more dynamic and
productive learning environment in which students feel
empowered to express thoughts and ideas freely.

In addition, Agile management fosters the develop-
ment of teamwork and collaborative learning, which are
essential aspects in the formation of key skills. Students
learn to work effectively in groups, share knowledge and
ideas, and enhance the ability to collaborate, think criti-
cally, and engage in creative problem-solving. These skills
are particularly crucial in today’s world, where teamwork
is the norm and effective communication is fundamental
to success. Agile management serves as a powerful tool for
enhancing the quality of education in higher education
institutions. Its principles contribute to the creation of a
more flexible, adaptive, and student-centred learning envi-
ronment that supports the development of essential skills
and competencies in future professionals. Through the
implementation of Agile, universities can significantly im-
prove the quality of the educational programmes, ensuring
they remain relevant, practically oriented, and aligned with
contemporary professional demands.

Assessment of Agile management through SWOT analysis
To better assess the implementation of Agile manage-
ment in the management of educational processes at
the university, a SWOT analysis was conducted. It al-
lowed us to identify key factors that affect the effective-
ness of Agile management in an educational institution.
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The results of the SWOT analysis are presented in Ta-
ble 2, which systematizes the strengths and weaknesses,

opportunities and threats associated with the transition
to Agile management.

Table 2. SWOT analysis of the implementation of Agile management in the management of educational processes

Strengths

Weaknesses

Flexibility in decision-making and rapid adaptation to changes in
educational processes;
Increased involvement of students
and teachers in management decisions;
Improved communication between all participants
in the process;
Reduction of bureaucratic obstacles;
Use of modern tools for effective process management,
such as Scrum and Kanban

Possible difficulties in implementing Agile management due
to habituation to traditional hierarchical systems;
The need for additional training of staff to work
with Agile methods;
High requirements for constant coordination and meetings;
Lack of previous experience of working with Agile principles
among teachers and administration

Opportunities

Threats

Increasing the efficiency
of educational processes through flexible management;
Ability to quickly respond to changes
in the educational environment and labor market;
Creation of an innovative educational model
that attracts new students and teachers;
Improving the image of the institution through
the implementation of modern management technologies

Resistance from part of the staff accustomed
to the traditional management system;
Possible technical problems with the implementation
of new management tools;
Risk of slowing down processes due to insufficient training
of the team for new methods;

Dependence on the quality of communication tools

for the implementation of Agile approaches

Source: authors’ development

The SWOT analysis revealed that the implementa-
tion of Agile management has the potential to enhance
flexibility, communication, and efficiency in educational
processes. However, overcoming resistance to tradition-
al management approaches and ensuring adequate staff
training are essential for the successful adoption of Ag-
ile principles. An analysis of practical cases of successful
Agile implementation in higher education institutions
highlights that success depends not only on the proper ad-
aptation of the approach but also on the development of
effective implementation strategies. Understanding how
to apply Agile within the specific context of a university or
educational programme is a critical step in maximising its
benefits. To successfully integrate Agile management into
higher education institutions, it is essential to develop a
well-defined implementation strategy that considers both
organisational culture and the unique characteristics of
the educational process.

The first step is to prepare staff for change. This in-
volves providing training and professional development
programmes for administrators, faculty, and even students,
ensuring that all stakeholders understand Agile princi-
ples and can apply them effectively in their roles. Shifting
mindsets and fostering a new organisational culture is a
crucial initial stage in achieving the successful integration
of Agile. As demonstrated by international examples, many
challenges arise due to resistance to change or a lack of
understanding of how the Agile approach functions. There-
fore, it is important for universities to establish structured
plans for the gradual adoption of Agile, incorporating phas-
es of familiarisation with new methodologies and their
progressive integration into both administrative and edu-
cational activities. Another key strategy is the formation of
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small teams to initially test Agile methods in practice. This
approach helps to avoid disruptive organisational changes
while allowing institutions to assess the effectiveness of
new methodologies through pilot initiatives. For example,
Agile can be introduced in small project teams tasked with
developing new courses or modernising existing educa-
tional programmes. If these teams achieve positive results,
they can serve as exemplary models for other departments
or faculties, facilitating a smoother transition to Agile
management across the institution.

A crucial factor for the successful implementation of
Agile is the establishment of regular monitoring and pro-
cess adjustments. Agile strategies are based on continu-
ous improvement through feedback, making it essential
to implement mechanisms for ongoing evaluation and re-
finement. This may include regular team meetings where
achievements, challenges, and potential solutions are dis-
cussed. Such an approach not only enables institutions to
respond promptly to difficulties but also ensures maximum
flexibility and efficiency in the Agile implementation pro-
cess. Many universities that have successfully integrated
Agile management utilise specialised project and team
management tools, such as software platforms for organ-
ising daily meetings, planning tasks, and tracking progress.
The adoption of such technologies enhances workflow or-
ganisation and ensures transparency in processes. A stra-
tegic approach to implementing Agile in higher education
institutions involves several key stages: staff training,
gradual testing on small-scale projects, continuous mon-
itoring and process adjustments, and the use of techno-
logical tools to support Agile management. The systemat-
ic implementation of these steps will enable educational
institutions to effectively integrate Agile management,



fostering high adaptability, innovation, and competitive-
ness in today’s rapidly evolving educational landscape.

DISCUSSION

Agile management is a modern and dynamic approach that
emphasises flexibility, adaptability, and active collabora-
tion among all participants in the process. This method-
ology involves continuous monitoring and adaptation to
change, making it highly effective in a rapidly evolving
educational environment. Through regular meetings, rap-
id information exchange, and inclusive decision-making,
Agile management fosters a more collaborative and par-
ticipatory learning environment. In addition to enhancing
the efficiency of management processes, this approach
stimulates innovation in higher education. The study by
J. Milicevi¢ et al. (2019) highlighted the significance of
the Scrum Agile Framework in e-business project man-
agement, yielding results comparable to the results of the
study. The researchers argued that the application of Ag-
ile methodologies enhances students’ management skills,
contributing to their professional development. The find-
ings underscored the importance of student involvement
in management processes, as this fosters the development
of key competencies required in modern education.

The study conducted by A. Orsdemir et al. (2019) ex-
amined the role of influence in Agile management with-
in the context of educational institution administration.
The authors highlighted that the effective application of
Agile methods can enhance interaction between admin-
istration and teaching staff. This aligns with the findings
of the authors’ study, which demonstrated that improved
communication positively impacts both the educational
process and administrative decision-making. However, the
study also identified certain challenges associated with the
implementation of Agile management. For instance, some
educators expressed concerns regarding insufficient pre-
paredness for change and the need for additional training.
This observation is supported by S. Saleh et al. (2019), who
emphasised the critical importance of professional devel-
opment for teachers as a key factor in the successful adop-
tion of Agile methodologies.

The SWOT analysis conducted as part of the research
highlighted several strengths of Agile management, in-
cluding its ability to facilitate rapid responses to change,
enhance communication, and improve flexibility. How-
ever, it also identified weaknesses, such as resistance to
change and a lack of training. These findings correspond
with the work of P. Sarhadi et al. (2022), who noted that the
implementation of Agile methodologies can be hindered
by existing governance structures. The study conducted
by G. Rivera & J. Zuleta (2023) highlighted the significant
role of Agile methodologies in the management of higher
education programmes. The findings supported the obser-
vation that the implementation of Agile can enhance the
quality of educational projects and management strategies,
ultimately leading to increased student satisfaction. How-
ever, it is crucial to consider the diversity of educational
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contexts. J. Tapia et al. (2023) pointed out that the effec-
tiveness of Agile implementation may vary depending on
the specific characteristics of an educational institution.
This underscores the importance of adopting an individ-
ualised approach to the adaptation of Agile methodologies
across different universities.

The findings of the current study are also consistent
with the conclusions of A. Sherstobitova et al. (2020), who
examined the integration of Agile methodologies with Pro-
ject Management Body of Knowledge (PMBOK) standards in
educational institutions. The research suggests that the ad-
aptation of modern management methods can significantly
enhance the quality of educational activities in universities.
Additionally, the results align with the work of D. Tamayo
Avila et al. (2022), who introduced the ASEST+ concept to
improve teamwork in Agile education. This further rein-
forces the idea that collaboration and teamwork are essen-
tial components for the successful implementation of Agile
management in higher education institutions. The study
conducted by T. Zhu & O. Ryzhkov (2021) also emphasised
the importance of Agile methodologies in the planning of
educational programmes. The scientists’ findings aligned
with the results of this study, demonstrating that Agile ap-
proaches in management can significantly enhance curric-
ulum development and improve interaction among partici-
pants in the educational process. Similarly, O. Vitchenko &
S. Shcherbakov (2022) addressed the challenges associated
with educational and methodological activities in the con-
text of digitalisation in education. This is a crucial consid-
eration, as the findings suggest that Agile management can
serve as an effective solution to these challenges by foster-
ing a more adaptive and flexible educational environment.

As an innovative approach in higher education, Agile
management has demonstrated its value by enabling rapid
adaptation to change, increasing flexibility, and enhancing
communication between stakeholders in the education-
al process. An analysis of the study results indicates that
the use of Agile methodologies allows for a more respon-
sive approach to student and teacher needs, strengthens
communication across different levels of administration,
and improves project management efficiency. These find-
ings are consistent with the research of E. Boti et al. (2021),
who highlighted the positive impact of Agile on skill de-
velopment and collaboration within educational projects.
Furthermore, this study found that Agile enhances the
involvement of staff in decision-making processes within
educational institutions. This finding aligns with the work
of A. Cojocaru et al. (2022), who reported improvements
in educational organisations due to increased flexibility
in management. However, the results also indicate that
the successful application of Agile methodologies requires
careful planning and adaptation to the specific character-
istics of the educational sector, which can be a complex
process. This challenge corresponds with the observations
of D. Francis (2022), who noted that the implementation of
Agile in universities requires sufficient time for adaptation
and a shift in management culture.
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One of the defining characteristics of Agile is its em-
phasis on people and teamwork, which is particularly sig-
nificant in an educational environment where the interac-
tion between teachers, students, and administration plays
a crucial role in achieving successful outcomes. It is also
important to note that the findings of this study revealed
certain differences from those of V. Duarte et al. (2021),
who examined the application of Agile in the context of
engineering education and concluded that this approach is
most effective in technical disciplines. In contrast, the re-
sults of the present study indicate that Agile can be success-
fully adapted to broader educational contexts, including
the humanities. Furthermore, the study by L. Dong (2023)
highlighted the importance of sustainability in Agile edu-
cation, suggesting new avenues for further research, par-
ticularly in relation to integrating sustainable approaches
into the educational process. This perspective aligns with
the observed benefits of Agile in increasing student en-
gagement and motivation by providing greater opportuni-
ties for independent decision-making and participation in
management processes. As noted by M. Levy et al. (2021),
such an innovative approach allows for the adaptation of
education to the individual needs of each student, thereby
enhancing learning effectiveness through the personalisa-
tion of teaching methodologies.

Overall, the findings of this study suggest that the im-
plementation of Agile management in higher education
has significant potential to enhance the educational pro-
cess and increase student satisfaction. However, further
research is needed to identify the most effective practices
for implementing Agile across different educational con-
texts. By integrating the results of this study with the con-
clusions of other researchers, it can be argued that Agile
management is not only an innovative approach in higher
education but also a crucial tool for adapting to the chal-
lenges of modern education. For Agile to be successfully
implemented, it is essential to consider the unique charac-
teristics of each institution, the needs of its stakeholders,
and the specific dynamics of the educational process. Fu-
ture research should therefore focus on developing practi-
cal recommendations for universities aiming to integrate
Agile methodologies, as well as exploring the impact of
cultural factors on the success of their implementation.

CONCLUSIONS

The study found that the implementation of Agile man-
agement in the administration of educational processes
at the university had a significant positive impact on both
the quality of education and management practices. The
research involved a comparative analysis of two groups:
an experimental group, which applied Agile methods, and
a control group, which adhered to a traditional manage-
ment system. The findings indicate that participants in
the experimental group reported enhanced communi-
cation, greater student engagement, and more efficient
task completion. The use of Agile methods, such as Scrum
and Kanban, facilitated the rapid adjustment of tasks and
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encouraged active participation in decision-making. This
increased flexibility in the educational process and en-
abled a prompt response to changes in the learning en-
vironment. Furthermore, students in the experimental
group noted a rise in motivation and were more actively
engaged in discussions on educational materials during
regular meetings.

Teachers observed a reduction in bureaucratic obsta-
cles and improved communication with students, which
positively influenced the overall learning environment.
Despite these promising results, the study has certain lim-
itations. The duration of the experiment was restricted to
one semester, which does not allow for a comprehensive
assessment of the long-term effects of Agile management
implementation. Additionally, the sample size may not
have been sufficient to generalise the findings across the
entire university. Moreover, as the study focused on a sin-
gle educational institution, the ability to compare results
with other universities that have adopted Agile methodol-
ogies remains limited. The findings of this study suggest
that Agile management can serve as an effective tool for
modernising the educational process. However, to enhance
the reliability and applicability of these results, it is rec-
ommended that larger-scale studies be conducted across
multiple universities to identify general trends and po-
tential challenges in adapting Agile to diverse education-
al contexts. An important direction for further research is
the examination of the impact of Agile management on
the quality of education from the perspective of students
enrolled in different modes of study, including full-time,
part-time, and distance learning.

While this study demonstrates the feasibility of imple-
menting Agile in educational processes, a comprehensive
analysis of its effectiveness requires additional research
that considers the diversity of educational environments
and students’ needs. Future research could focus on com-
paring different Agile methodologies within higher educa-
tion, as well as analysing the tools and technologies used
to support Agile management. It is essential to investigate
how various Agile implementation strategies influence
different aspects of the educational process, particularly
in terms of learning quality, student satisfaction, and aca-
demic performance. As the education system continues to
evolve, research into Agile management can play a signif-
icant role in shaping new approaches to teaching and the
administration of educational processes. The successful
adoption of Agile methodologies could serve as a model for
other educational institutions seeking to modernise man-
agement practices, adapt to contemporary requirements,
and enhance competitiveness in the educational services
market. Therefore, it is crucial to continue exploring the
opportunities and challenges associated with Agile man-
agement and to identify effective strategies for its imple-
mentation across different educational contexts.
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Agile-meHeaxmeHT
AK IHCTPYMeHT TpaHcpopmMaLiil OCBITHbOro ynpas/iHHSA

AHOTALif. MeTol0 JaHOrO JOCTIMIKeHHS] 6YI0 BUBYEHHS MOXIMBOCTeli Agile-MeHeIKMeHTY SIK iHCTPYMEHTY st
TpaHchopmallii ocBiTHPOTO ympaBaiHHA. Y OOCTiIkKeHHi NpoaHanizoBaHo BIUIMB Agile-mimxoxiB Ha opradizariiio
HaBYaJbHOTO IIPOLIECY Ta YIPaBIiHCBKI MpolecK y 3akaajgax BMUILOI OCBiTM. MeTomosorisi gOCTiIyKeHHs BKJOvasa
MOPiBHSUIBHMIA aHaTi3, 1[0 JO3BOJIVB OIiHUTY e(eKTUBHICTh BIIPOBAIKeHHs Agile-MeHeqKMeHTY B OCBiTHIi1 mpoliec,
a Takok SWOT-aHasi3, IKMii BUSIBUB CUJIbHI Ta CJ1a0Ki CTOPOHM, MOXK/IMBOCTI Ta 3arpo3u, MOB’SI3aHi 3 MM ITiIX0I0M.
OCHOBHI pe3y/bTaTy CBiAUaTh PO Te, 10 afarnTailis Agile-MeHeKMEHTY CITpUSIE TiABUIEHHIO THYYKOCTI B YIIPaB/IiHHI
OCBiTHIMM ITPOEKTaMU, 3MEHIIIY€ Yac Ha yXBaJleHHS pillleHb i migBuinye eeKTUBHICTh KOMYHIKaIlii Misk yciMa yuacHMKaMu
OCBITHBOTO IIpoLiecy. BipoBa/ykeHHS TaKMX IMi/IXO0/iB J03BOIM/IO HaBYaIbHMM 3aK/1afilaM MIBUJLIE pearyBaTy Ha 3MiHU B
HaBYAJIbHMX MTpOrpamax, afanTyBaTUCs L0 HOBUX TEXHOJIOTiH Ta MoTpe6 pyHKY mpaili. JoCTiasKeHHS TaKOK BUSBIUIIO, 1[0
BUKOpPUCTaHHS Agile-MeTOiB MO3UTUBHO BIUIMHY/IO HA MOTMBAIiI0 CTYIEHTIB i BUKIALauiB, crIpusitour GOpMyBaHHIO
6inbIn BigkpuTOTO i KOMabopaliiiHOro HaBYajabHOrO cepemoBumia. CTyoeHTM Bifg3Hauaau IMiABUIIEHY aKTUBHICTb Y
HaBYaHHi, a BUKJIa[a4i — MOJiNIIeHHs B3aEMO/i1 3 YUHSIMU, 1[0 IIPU3BEJIO N0 3POCTAaHHS 3a0BOJIEHOCTI Bifl OCBITHBOTO
npoiecy. OTpuMaHi pe3yIbTaTy BKa3yIOTh Ha 3HAUHMII TOTeHI[ia Agile-MeHeIsKMeHTY AJis TigBUIeHHS e(heKTUBHOCTI
VIpaBIiHHS 3aKjJafaMy BUIIOI OCBiTHM. BIOCKOHANMEHHsI LMX MPaKTUK, & TAKOXK iX ajanTaiis g0 creludiyHux yMOB
HaBUYAJIbHMX 3aK/IaJAiB 3a0e3MeuYuTh CTiliKMii PO3BUTOK OCBITM B MailbyTHbOMY. [laHe MOCTIIKeHHS MiATBepHsKye
BOKIMBICTh PO3POOKM HOBMX CTpATEriit yIpaBIiHHS, 110 MOKPAIMTh OpraHi3allilo HaBYaJIbHOTO MPOLeCY, MiABUIIUTD
3aJJ0BOJIEHICTb CTYJIEHTIB Ta CIPUATMME iHHOBAlliliHOMY PO3BUTKY OCBIiTHiX YCTaHOB

Knwo4voBi €n0Ba: nizepcTtBo B ocBiTHBOMY cepemoBuili; Hudposa TpaHchOpMallisl YHiBePCUTETIiB; PO3BUTOK
aKaZeMiuHOTO MOTeHIiaay; YIIpaB/JIiHHS iHHOBALiiHMMM TPOEKTaMM; CUCTeMa KOHTPOJIIO SIKOCTi OCBiTHU
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Simulation training in higher education:
Assessment of perceived effectiveness and students’ readiness
to develop professional competencies

Abstract. The relevance of the topic is due to the need to introduce simulation technologies into the professional training
of future specialists in the context of digitalisation of education and increased requirements for practical competence, which
is confirmed by empirical data: 94.22% of surveyed students reported that the use of simulation complexes enhances the
effectiveness of learning, and 97.77% positively evaluated the learning process in electronic simulation environments. The
aim of the study was to identify the factors that influenced students’ readiness to use simulation software packages within the
electronic educational environment of higher education institutions. The empirical base (methods) was formed on the results
of an online survey in which 450 students from Ukrainian universities participated on a voluntary basis. The study analysed
students’ attitudes toward simulation technologies, their learning preferences, and their level of readiness to use software
simulation systems in the learning process. The results showed that e-learning using simulation systems was effective under
the following conditions: realistic training scenarios; the possibility of repeatedly practicing practical actions without the risk
of errors in areal environment; adaptation of the educational process to the level of student preparation; increased motivation
due to interactivity and gamification. At the same time, it was found that the conclusions regarding the development of
professional competencies were based primarily on students’ self-evaluations, and therefore required further empirical
verification using objective diagnostic tools. The practical significance of the results consisted in the possibility of using them
to modernise educational programs and to improve the electronic educational environment of higher education institutions

Keywords: software modelling complexes; learning process; adaptive educational strategies; electronic educational
environment

INTRODUCTION

The issue of latent knowledge retention has become in-  acquired theoretical information is not transformed into
creasingly significant, as a substantial proportion of practical application and, therefore, remains unused. This
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leads to the gradual loss of educational outcomes over time.
The contemporary stage of higher education development
is characterised by the intensification of digital transfor-
mation processes, the expansion of interactive learning
formats, and the transition to competence-based training
models. Under such conditions, the educational environ-
ment requires tools that ensure active engagement, conti-
nuity of learning, and the possibility of safe experimentation
with professional tasks. Simulation-based digital environ-
ments provide conditions for practising functional actions
in close-to-real situations, supporting gradual skill devel-
opment, self-regulation, and adaptive learning trajectories.

An analysis of scientific sources showed that simula-
tion tools are one of the most effectively described types
of interactive technologies in the literature, widely used in
virtual educational environments. In the context of pro-
fessional training for future vocational teachers, simula-
tions provide the opportunity to recreate professionally
oriented situations, perform actions in safe conditions,
and model operations that require special equipment or
access to production resources in the real educational pro-
cess. I. Kos (2024) believed that simulation complexes al-
low complex processes to be reproduced in a visual form,
model parameters to be varied, the consequences of deci-
sions made to be analysed, and actions to be corrected in
real time. The use of such tools supports active interaction
between students and educational material, promotes the
development of operational thinking, professional skills,
and digital competence. D. Antoniuk et al. (2023) empha-
sised that the relevance of simulation technologies in-
creased significantly during the COVID-19 pandemic and
wartime conditions, when flexible and immersive learning
formats became essential.

J. Dron (2022) noted that the advancement of comput-
er technologies and digital communication networks has
facilitated the spread of simulation software and business
games across higher education. V. Ahuja (2024) empha-
sised the central role of modelling in enhancing the learn-
ing experience. The scientist argued that the impact of
simulation-based learning on business education is par-
ticularly significant, encompassing research on business
simulation games, computer-based simulations, and their
influence on skills development, learning processes, and
overall performance. A. Binsztok et al. (2022) described
simulation modelling as an experimental method that
enables the analysis of real systems while avoiding risks
inherent in real-world processes. Research by I. Buil et
al. (2019) and O. Chernikova et al. (2020) demonstrated
the significance of simulation environments in develop-
ing collaborative problem-solving and team interaction.
T. Peters, & P. Stamp (2021) and V. Chernenko et al. (2021)
additionally noted the improvement of communication
and organisational competences gained through partici-
pation in simulated professional situations.

The primary aim of the study was to analyse the effec-
tiveness of simulation-based learning in higher education
and its role in the development of students’ professional
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competencies. In accordance with this aim, the research
examined students’ attitudes toward the use of simula-
tion software in virtual learning environments, taking
into consideration both its advantages and the challenges
associated with its implementation. Furthermore, atten-
tion was given to the organisation of individual and group
learning formats involving simulation technologies, with
an emphasis on their pedagogical potential. The study
also investigated the degree of students’ readiness to ap-
ply simulation-based learning in their future professional
activities, focusing on the formation and manifestation of
relevant competencies.

MATERIALS AND METHODS

The study was based on a mixed-methods approach, com-
bining qualitative and quantitative methods to assess the
effectiveness of simulation-based learning in higher edu-
cation. At the first stage, a theoretical analysis of scientific
sources and previous research was carried out to determine
the main principles of integrating simulation software into
educational practice. The works of (Chernikova, et al., 2020;
Sakun et al., 2020; Chernenko et al., 2021) were reviewed
to establish the conceptual framework of the study. The
second stage involved empirical research, which includ-
ed a survey conducted among 450 respondents, compris-
ing bachelor’s, master’s, and postgraduate students from
Mykhailo Drahomanov Ukrainian State University, Hry-
horii Skovoroda University in Pereiaslav, and International
European University. The survey was carried out between
October and December 2024 in an online format using the
platforms Google Forms and Microsoft Forms. The data
collection was conducted through anonymous question-
naire-based surveying, without requiring respondents to
provide personal identification details. The purpose of the
survey was to determine students’ attitudes toward simu-
lation-based learning, assess their level of motivation, and
evaluate the perceived effectiveness of simulation tools in
a blended learning environment.

The study incorporated expert evaluations of students’
readiness to integrate simulation-based learning into their
future teaching practices. The experts included university
professors with specialist knowledge in the fields of pedagog-
ical innovations, digital education and instructional tech-
nologies. The evaluations focused on the following criteria:

1) theoretical preparedness — understanding the prin-
ciples and applications of simulation software;

2) practical competence — ability to operate, implement
and integrate simulation tools into the educational process;

3) digital competence — familiarity with digital learn-
ing environments and adaptability to simulation technolo-
gy-enhanced teaching.

Statistical analysis of the collected data was carried
out using both descriptive and inferential methods. In
particular, Pearson’s correlation coefficient (for normal-
ly distributed variables) and Spearman’s rank correlation
coefficient (for non-parametric data) were applied to de-
termine the relationships between students’ motivation,
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their perceived effectiveness of simulation software, and
their readiness to apply these tools in professional con-
texts. Correlation coefficients were calculated between
the dependent variable — students’ willingness to inte-
grate simulation tools into professional practice — and a
number of independent variables, such as: level of digital
competence; field of study; year of study; previous experi-
ence with modelling/simulation software. The correlation
coefficient was selected depending on the nature of the
distribution of each variable: (1) for normal distribution,
Pearson’s correlation coefficient (r) was used, which allows
assessing the linear dependence between variables; (2) for
deviations from normality or in the case of ordinal varia-
bles, Spearman’s correlation coefficient (p) was used, which
allows monotonic dependencies to be measured.

The computation is based on the regression equation
presented in Formula (1), which includes the constant term
and four independent variables-digital competence, previ-
ous modelling experience, field of study, and year of study-
each weighted by its corresponding regression coefficient

Y = Bo + Bix1 + B2xz + Bsxz + Baxs + g, ey

where Y - students’ readiness to integrate simulation
tools; B, — constant; B, — regression coefficients; x, - lev-
el of digital competence; x, — field of study; x, — year of
study; x, — previous experience with simulation software;
€ — model error. This formula is used to model the rela-
tionship between multiple explanatory variables and stu-
dents’ readiness to use simulation tools, allowing for an as-
sessment of the individual contribution of each predictor
while controlling for the effects of the others. On this basis,
a multiple linear regression model was constructed to esti-
mate the combined influence of digital competence, prior
experience, and academic characteristics on readiness and
to evaluate the predictive capacity of the proposed model.
The study adhered to ethical research standards, ensuring
anonymity and voluntary participation (Ethical Code of a
Scientist of Ukraine, 2009).

RESULTS AND DISCUSSION

The use of simulation modelling in educational practice
A review of international and domestic experience in the
use of software simulation complexes in an educational
context reveals a clear and consistent trend: there is grow-
ing scientific interest in the integration of gaming technol-
ogies and simulations at the level of higher education. The
introduction of new teaching technologies, starting with
game-based learning integrated into lectures and practi-
cal classes for training management specialists, as well as
the rapid development of information and communication
technologies (ICT), according to A. Negahban (2024), re-
quired the transformation of higher education and great-
er use of business computer games as innovative teaching
technologies. In addition, the European Social Simulation
Association (n.d.) holds annual conferences, seminars and
congresses, and publishes the electronic journal JASSS.
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The work of 1. Buil et al. (2019) demonstrated that the use
of games and simulations has a variety of positive effects
in numerous applications, including improving student
performance, interaction between learners in groups, and
motivation to learn. The distinctive feature of simulation
modelling as a research method is that it enables the con-
duct of computer experiments, whereby the researcher can
“fix” the desired variables, influencing and changing only
some of them. Furthermore, simulation modelling fosters
the development of students’ genuine interest in their fu-
ture profession. The use of imitation modelling in the con-
text of professional situations represents an effective and
methodologically sound technique that is highly relevant in
the present day. Situational modelling (business games) is
a method based on recreating certain situations in special
laboratory conditions in order to solve complex problems or
for educational purposes that may arise in real systems. The
concept of “situation” is quite multifaceted and is defined
differently depending on the area of its use. N. considers a sit-
uation as a system of conditions external to the subject that
motivate and mediate its activity (Chepelieva et al., 2025).

According to S. Korolyuk & N. Kononets (2022), the
analysis of a specific situation is an in-depth and detailed
study of real or artificial circumstances, carried out with
the aim of identifying characteristic properties. The simu-
lation method involves immersing individuals in fictitious
conditions that mimic real-life scenarios for the purpose of
training or assessment. According to S. Korolyuk & N. Kon-
onets (2022), high-quality simulation consists of three
main structural components: a carefully designed work-
ing model of the professional environment, which offers a
wide range of options for behaviour and interaction with
other people; a modelling process designed to promote
the development of intuition and the search for alterna-
tive, non-standard solutions to problems; the presence of
a mentor who uses a “skifolding” strategy, characterised by
the gradual withdrawal of assistance from the teacher as the
student progresses in their independent work. G. Kravchuk
& T. Shevchuk (2019) believed that this method should be
used in training future managers, as it develops applicants’
analytical thinking and systematic approach to problem
solving, allows them to distinguish between correct and
incorrect management decisions, select (and formulate)
criteria for finding the optimal solution, teaches how to es-
tablish business and professional contacts, make collective
decisions and resolve conflicts. The educational environ-
ment, when active learning methods are used, in particular
software simulation complexes, where they reflect the es-
sence of the future profession and shape the professional
qualities and competencies of specialists, is a kind of test-
ing ground where students can practise their professional
skills in conditions close to real life. A deep and broad anal-
ysis of the actions of student teachers, which is carried out
during the summing up, reduces the likelihood of repeating
mistakes in real professional activity. This helps to reduce
the time it takes for a young specialist to adapt to the full
performance of their professional activities.



This ability determines the expediency and necessity
of using software modelling complexes in training, in the
process of which the student must perform actions simi-
lar to those that may occur in their professional activities.
L. Uryvskyi et al. (2022) believed that modern computer
modelling is a means of: communication between peo-
ple (exchange of information, computer models and pro-
grammes), understanding and cognition of phenomena
in the surrounding world (computer models of the solar
system, atoms, etc.), training and practice (simulators),
optimisation (selection of parameters). Since its incep-
tion, computer modelling has penetrated many fields of
science, among which economics, ecology and the military
sphere traditionally occupy the first place (in some models,
they are closely intertwined). According to O. Prigunov &
Y. Yavorska (2023), most modern business simulators have
a variety of tasks, which makes the learning process more
universal. However, the developers of these games and re-
searchers focus most of their attention on the methodo-
logical support of certain disciplines in the economic fields
of research, in particular the specialities of accounting and
auditing, economic theory, finance and credit, business
economics, management, etc.

The use of a computer-modelled learning system
gives students the opportunity to experiment with new
models of behaviour in a competitive environment, con-
front their fears, master new approaches to problem
solving, and develop strategies that can be applied in
real professional contexts. According to V. Senadheera et
al. (2024), the basis of the modelling system should be a
model of the object’s activity, developed on the basis of
analytics of the current situation in the relevant indus-
try. In the process of game-based learning, participants
will have to perform actions to solve management tasks
in various aspects of the object’s activities (development
and implementation of strategies, construction of devel-
opment programmes, infrastructure management, etc.).
The mathematical model should demonstrate the con-
sequences of the decisions made by the participants.
A. Haleem et al. (2022) believed that this approach to
professional training is more realistic than a set of sep-
arate questions on the topic under study, which are con-
sidered without any connection to reality. Technological
advances in education have made life easier for students.
Instead of pen and paper, students today use a variety of
software and tools to create presentations and projects.
When using computer modelling in the learning process,
real professional fragments of activity and interpersonal
relationships of specialists engaged in it are reproduced,
and students are provided with the outlines and contexts
of their future professional activity.

L. Sakun et al. (2020) believed that these tools promote
the integration of theoretical knowledge with practical
application, improving the overall learning process and
ensuring the development of the necessary professional
competencies. The use of software modelling complexes in
the training of vocational education students involves the
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conceptualisation of a system that distinguishes between
group, individual and individual-group lessons, in combi-
nation with the sphere of independent learning (work) of
students. This system is based on identifying the prevail-
ing cycles of educational activity management, as well as
determining the degree of influence of electronic learning
tools on the effectiveness of learning. Group classes us-
ing software modelling complexes can take place without
feedback or with partial feedback. These are lecture-style
classes, where the teacher unilaterally conveys informa-
tion and makes adjustments to the content and form of its
presentation (feedback) based solely on visual or associa-
tive factors. Practical and laboratory classes are conduct-
ed in groups with more pronounced feedback when using
software modelling complexes. The process of individu-
al student classes using software modelling complexes
takes place under the supervision and participation of the
teacher with feedback. These can be classes with a stu-
dent individually or as part of a group, when they fall into
the category of individual and group classes. The process
of independent learning using software modelling com-
plexes should be viewed as a process of self-organisation
(self-governance) without the participation of a teacher.
The actual learning process is mixed, in which the above
types of processes occur. O. Chernikova et al. (2020) be-
lieved that electronic learning tools should integrate the
entire system of basic principles, methods, content, and
the above-mentioned organisational and technological
features of the learning process.

Assessment of the effectiveness

and students’ attitudes towards simulation tools

in education

This study focuses on industry-specific software devel-
oped for modelling technical processes and production
situations. This software is used in the training of future
teachers at vocational and technical educational institu-
tions specialising in engineering and technology. These
include programmes such as FluidSIM, Factory 1/0O,
Tinkercad, AutoSIM and Simulink, which facilitate the
modelling of pneumatic, electrical, electronic and auto-
mated systems. The results of a comparative analysis of
specialised software for training (SST) future teachers in
terms of competence, adaptability and interactivity are
presented in Table 1. The initial attempt to assess the ef-
fectiveness of the implementation of the SPE was based
on a survey of students and teachers to find out the fre-
quency of use of simulation environments, the types of
software used and subjective assessments of its impact
on learning. In the first stage of the study, respondents
were surveyed about their attitudes towards the use of
simulation tools in the electronic educational environ-
ment (Table 2), which made it possible to ascertain the
level of awareness of students about the relevant tools,
determine their readiness to work with such technolo-
gies, and identify key expectations and barriers associ-
ated with their use.
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Table 1. Comparative characteristics of specialised software for use in vocational and pedagogical training

Developed professional

Level of interactivity/

1/0 processes

- Interaction with PLCs Bradley)

SST . Possibilities of adaptation to the pedagogical context .
competencies complexity
- Technical d_esgn - Ability to model real automation schemes . .
. - Systems thinking . L . . . . High (medium level
FluidSIM . . - Visualisation is available to explain the logic of operation oo
- Analysing the logic and control of . . of difficulty)
. . - Suitable for developing STEM competences
pneumatic and hydraulic systems
- Spatial imagination ;Ztlgtr:z:gﬁtones allow you to explain industrial
Factory |- Understanding of production High (high level

- Used in conjunction with controllers (Siemens, Allen-

- Ideal for professional training in the field of mechatronics

of complexity)

- Electronics basics

- Designed for beginner and intermediate levels

Medium (low-

Tinkercad |- Prototyping - Ideal for teaching the basics of digital electronics and Arduino medium level

- Visual programming - Can be used in schools and VET centres of difficulty)

- Modelling of automated systems |- Creation of models for training in industrial automation . . .

- S - . High (medium-high

AutoSIM | - PLC programming - Availability of simulation and test modes level of difficulty)

- Testing of technical scenarios - Suitable for creating professional cases ¥

- Mathematical modelling - Basic MATLAB training required Very high (high level
Simulink |- Cyber-physical systems - Great opportunities for engineering education and research yhig &

- Management of technical objects | - Can be used in the training of technical teachers

of complexity)

Source: developed by the authors

Table 2. Survey results on students’ attitudes towards the use of simulation tools in a virtual learning environment

hare of positivi .
No. Respondent statement EB T o € Interpretation of results
responses, %
1 The use of simulation complexes 94.22% Indicates a high level of general support
in virtual learning offers clear advantages e for simulation-based learning
. . . Confirms the acceptabilit

2 Positive attitude towards e-learning 96.6% - . ptability

of digital learning formats
3 Effectiveness of self-directed learning 98% Demonstrates that simulations promote

using simulation complexes ’ student autonomy
4 Necessity of considering students’ individual 98.8% Highlights the requirement for personalisation
characteristics when applying simulation complexes e within simulation-based learning
5 Importance of accounting for psychophysiological 97.55% Underlines the significance
characteristics in simulation-based learning 227 of adaptive learning systems
6 Simulation complexes should model 99 11% Confirms the need for professionally relevant
a professionally oriented learning environment Santte simulation scenarios
7 Positive attitude towards the use 97.11% Indicates readiness for mobile-supported
of mobile technologies e learning formats
3 Overall effectiveness of learning 97.77% Reinforces the relevance and demand
in electronic simulation environments A for simulation-enhanced learning

Source: developed by the authors

It turned out that 94.22% of the respondents believe
that the use of simulation complexes in virtual environ-
ment learning, as well as the implementation of their
adaptive capabilities in professional training, brings un-
doubted benefits (1). A positive attitude towards e-learning
was expressed by 96.6% of students (2). In the opinion of
98% of students, the organization of the process of inde-
pendent learning during individual and individual-group
classes using simulation complexes is effective (3). The
overwhelming majority of students, namely 98.8%, believe
that the necessary implementation of teaching profes-
sional cycle disciplines by means of simulation complexes
depends on the individual characteristics of students (4).
For 97.55% of respondents, it is mandatory to take into ac-
count the psychophysiological characteristics of students
during training in a simulation environment (5). 99.11% of
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the respondents believe that simulation complexes should
be built to simulate a professionally oriented learning en-
vironment (6). 97.11% of respondents show a positive at-
titude towards the use of mobile technologies in the ed-
ucational process (7). In general, 97.77% of respondents
consider the learning process in electronic simulation en-
vironments to be effective, which confirms the relevance of
the topic of the chosen study (8). The results of the survey
are presented in Figure 1. At the same time, these results
not only demonstrate general support for simulation train-
ing, but also indicate the need for a more in-depth analysis
of the factors that shape students’ willingness to integrate
simulation tools into their professional activities. With this
in mind, an additional analytical stage was introduced to
ensure consistency between the stated research objective
and its empirical results.
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Positive Responses (%)

8. Overall effectiveness of simulation

7. Use of mobile technologies
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Figure 1. Results of the survey of respondents’ attitudes towards the use of simulation tools
in the electronic educational environment

Source: developed by the authors

Correlation and regression analysis

of factors influencing students:

Readiness to use simulation tools

To clarify the factors influencing students’ readiness to in-
tegrate simulation tools into their professional activities,
a correlation analysis was performed, followed by multiple
regression modelling. This analytical procedure made it
possible to identify not only the nature and strength of the
relationships between variables, but also to assess the con-
tribution of each factor to the overall predictive model. The
results of the correlation analysis showed: (1) a high posi-
tive correlation between the level of digital competence and

readiness to use simulation tools (r/p ~0.62-0.68; p<0.01);
(2) a moderate positive correlation between previous expe-
rience with modelling programmes and willingness to use
them (r/p = 0.48-0.55; p<0.05); (3) a low or statistically in-
significant correlation for the variables “field of study” and
“year of study” (p >0.05). The results of the correlation anal-
ysis demonstrated statistically significant positive associ-
ations between these variables, which were subsequently
integrated into the overall interpretation of the research
findings. These results indicate that students’ readiness to
integrate simulation learning depends most on their digital
competence and experience with relevant tools (Table 3).

Table 3. Correlation and regression analysis results for factors influencing students’ readiness
to use simulation-based learning tools

. . Correlation with | Significance | Standardised Regression .
Predictor (Independent Variable) T i/ ) ) Coefficient (B) Interpretation
Digital competence substantially
Digital Competence Level r=0.65 p<0.01 B=0.47 increases readiness to use
simulation tools
Previous Experience with Prior experience with simulation
; . P . r=0.52 p<0.05 B=0.35 tools increases readiness and
Modelling/Simulation Software ) .
lowers technological barriers.
Year of Study (Bachelor/Master/ 0=0.18 0>0.05 B=0.09 Readiness doe_s not |ncr§ase with
Postgraduate academic progression
Field of Study (pedag.og.lcal.vs. 0=0.14 0>0.05 B=0.12 Readiness does .not depe.nd .
non-pedagogical specialisation) strongly on academic specialisation

To verify the predictive power of independent variables
and determine their contribution to the variability of the
dependent variable, the multiple linear regression method
was used. To demonstrate the practical application of the
multiple linear regression model employed in this study,
a sample calculation of the predicted readiness level was

performed for a hypothetical student profile. By multiply-
ing the value of each predictor by its estimated coefficient
and summing these products together with the constant
term, an estimated readiness score (Y) can be obtained for
an individual learner. The step-by-step calculation is sum-
marised in Table 4 and Figure 2.

Table 4. Calculation of the predicted readiness level based on the multiple linear regression model

Parameter Variable Value Coefficient (B) Product B-X
Constant (B,) - 0.05 0.05
Digital Competence (X,) 4 0.47 1.88
Previous Modelling Experience (X,) 3 0.35 1.05
Field of Study (X,) 1 (pedagogical) 0.12 0.12
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Table 4. Continued

Parameter Variable Value Coefficient (B) Product B-X
Year of Study (X,) 3 0.09 0.27
3 (sum of products) - - 3.37

To illustrate the relative influence of each pre-
dictor in the regression model, Figure 2 presents the
standardised regression coefficients (B). The diagram

enables a clear comparison of how the analysed factors
relate to students’ readiness to use simulation-based
learning tools.

Influence of Factors on Students' Readiness to Use Simulation-Based Learning Tools

Academic
Performance

Field of
Study

Year of
Study

Simulation
Experience

Digital
Competence

0.0 0.1 0.2

0.3 0.4

Regression Coefficient (B)

Figure 2. Influence of key factors on students’ readiness to use simulation-based learning tools

Source: developed by the authors

The results obtained in this study indicate a con-
sistently positive attitude of students toward simula-
tion-based learning within the electronic educational en-
vironment, as well as a high evaluation of its effectiveness
in blended learning formats (with over 94-99% across key
indicators). Overall, these findings are aligned with cur-
rent scholarly discourse, in which simulation and model-
ling tools are viewed as significant means of strengthening
practice-oriented training, fostering learner autonomy,
and developing higher-order professional competencies.
The outcomes of the present research correlate with the
meta-analysis conducted by A. Alharbi et al. (2024), who
demonstrated that simulation-based learning contributes
not only to increased learner motivation but also to meas-
urable and sustained improvements in academic perfor-
mance, provided the instructional sequence is method-
ologically structured. This underscored the pedagogical
importance of a well-designed learning cycle incorporat-
ing briefing, interactive practice, debriefing, and reflective
integration-an approach consistent with the conclusions
drawn from the received data regarding the need for pur-
poseful pedagogical orchestration of simulation environ-
ments. In the field of engineering education, the findings
of A. Negahban (2024) revealed a systematic shift from
traditional laboratory practice towards digital simulations
and immersive learning environments. The author empha-
sised that these transformations necessitate adequate in-
stitutional support, including technical infrastructure and
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lecturer preparedness. This observation corresponds with
the authors’ results, which identify digital competence as
a key individual factor influencing students’ readiness to
employ simulation tools.

The research conducted by D. Meronda et al. (2025)
on virtual laboratories confirmed that simulation environ-
ments impact not only motivational aspects of learning
but also cognitive outcomes, including enhanced analytical
reasoning and conceptual understanding. These conclu-
sions are in agreement with the high levels of readiness for
independent work in simulation-based environments re-
corded in the study. The work of D. Llanos-Ruiz et al. (2025)
concerning VR applications in higher education highlights
the capacity of immersive technologies to support the un-
derstanding of complex concepts and facilitate practical
engagement. However, the authors emphasise that learn-
ing outcomes are contingent upon alignment between VR
activities and intended educational objectives. This clari-
fies why the respondents particularly valued simulation
environments that closely emulate real professional con-
texts. Research by M. Mohammadi et al. (2025) in blend-
ed learning settings demonstrates a direct relationship
between the use of interactive digital tools and increased
academic engagement and intrinsic motivation. The au-
thors’ findings corroborate this tendency while also sug-
gesting that the strength of these effects may vary depend-
ing on disciplinary field and level of study. In the domain
of business education A. Velez & R. Alonso (2024) showed



a shift from evaluating simulation tools based on general
usefulness toward assessing their impact on specific learn-
ing outcomes, such as decision-making, entrepreneurial
reasoning, and collaborative competence. The conclusions
of the research align with this perspective, particularly in
regard to the significance of realistic scenario-based learn-
ing for developing professional readiness. The study by
M. Feijoo-Garcia et al. (2024) demonstrated that combining
simulation-based learning with argumentative practices
enhances students’ capacity to integrate evidence-based
reasoning in engineering design processes. This supports
the assertion regarding the necessity of integrating both
technical and methodological components in the design of
simulation-based instruction.

Further, research by M. Kurtz et al. (2025) suggested
that simulation environments hold considerable potential
for developing social-emotional learning and collaborative
capacities, which is particularly relevant for the prepara-
tion of future educators. At the same time, M. Ali (2025)
noted that the effectiveness of simulations is influenced by
the level of feedback and the cognitive complexity of the
tasks involved. This observation indicated the relevance of
applying hierarchical or structural modelling in the next
stage of the authors’ research to more precisely identify the
predictive role of digital competence, prior experience and
disciplinary background in students’ readiness to imple-
ment simulation technologies. Taken together, the synthe-
sis of empirical findings and current international research
confirms that simulation-based technologies contribute
to increased learning motivation, facilitate the transition
from theoretical knowledge to practical application, and
support the development of professional competencies.
Future research should focus on deepening the modelling
of readiness factors, including digital literacy, prior learn-
ing experiences, and curriculum-specific characteristics.

CONCLUSIONS

The study identified the key factors associated with stu-
dents’ readiness to use simulation tools in a virtual edu-
cational environment. The survey results demonstrated
a consistently high level of students’ positive attitudes
towards simulation-based learning, as well as towards
the use of mobile and digital technologies in professional
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training. The correlation analysis revealed a statistically
significant positive relationship between students’ level of
digital competence and their readiness to use simulation
tools (r=0.65, p<0.01), indicating a moderate to strong as-
sociation. A moderate positive correlation was also found
between previous experience with simulation or modelling
software and readiness to use such tools (r=0.52, p<0.05).
These findings suggest that higher levels of digital compe-
tence and prior practical experience contribute to increased
readiness for the integration of simulation-based learning.

The multiple regression analysis confirmed the predic-
tive role of these factors. Digital competence showed the
strongest contribution to the model (8 =0.47), followed by
previous experience with simulation tools (=0.35). In con-
trast, variables related to the field of study (8=0.12) and
the year of study (B =0.09) demonstrated weak and statis-
tically insignificant effects, indicating that readiness does
not substantially depend on academic specialisation or lev-
el of study.Overall, the explanatory power of the regression
model indicates that the included predictors account for
a meaningful portion of the variability in students’ readi-
ness to use simulation tools. At the same time, the pres-
ence of unexplained variance suggests the need for further
research to examine additional pedagogical, organisational,
and psychological factors influencing readiness for simu-
lation-based learning. The results obtained can be used to
gain a deeper understanding of which student characteris-
tics correlate with their readiness to integrate simulation
tools into the learning process. Further research could focus
on expanding the model with additional variables, analys-
ing different educational contexts, or using mixed methods
to comprehensively study the factors that influence the
use of simulation technologies in professional training.
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CumynsauinHe HaBYaHHA Y BULLIN LWKOANI:
OLiHKA CNPUIMHATOI epeKTUBHOCTI Ta FTOTOBHOCTI CTYAEHTIB
AO PO3BUTKY NpodeciiHUX KOMNeTeHLin

AHOTaLI,iﬂ. AKTyapHICTh TeMU 3yMOBJIEHA HEeOOXiZHICTIO BIPOBAJKeHHs iMiTalliiiHMX TeXHOJOoriit y mpodeciitny
IiITOTOBKY Maii6yTHixX ¢axiBIiiB B yMoBax 1u¢poBisallii ocBiTM Ta MiABUIIEHNX BUMOT 0 TPAKTUYHOI KOMIIETEHTHOCTI,
0 MiATBEpPIKYETHCSI eMIIipUYHUMM pedyabTaTamu: 94,22 % oONUTaHUX CTYOEeHTIiB BiA3HAUMAM MigBUILEHHS
eeKTMBHOCTI HABYAHHS ITPY BUKOPUCTAHHI CUMYIISIIIIHMX KOMIUIEKCIB, @ 97,77 % — IMO3UTUBHO OL[iHMIV HaBYAJIbHUIL
MPOLIEC Y eJIEKTPOHHUX CUMYISILIIHUX cepenoBuiax. MeTow MOCTiIKeHHST OYyJI0 BUSIBJIEHHS] YMHHMKIB, 1110 BIUIMBAJIN
Ha GOPMYBaHHS FTOTOBHOCTI CTYAEHTIB 0 BUKOPYUCTAHHS iMiTaI[iiiHMX TPOTPaMHMX KOMIUIEKCIB Y MEXKaxX eJIEKTPOHHOTO
OCBITHBOTO CEpEOBUILA 3aK/IaiB BUIOI OCBiTH. EMITipruHa 6a3a rpyHTyBajacs Ha pe3y/bTaTaxX OHJIaliH-aHKeTyBaHHS,
y SIKOMY B3SUIM y4yacTh 450 CTymeHTIB yKpaiHChKMX YHiBepCUTETIB Ha IOOPOBIIbHMX 3acazax. Y XOfi IOCTiIKeHHS
aHaTi3yBa/IMCSl CTAaBJIEHHSI 3M00yBaviB OCBiTM OO iMiTalliifHMX TEXHOJIOTii, iXHi HaBYa/JbHi yromoO6aHHS, a TaKOX
piBeHb TOTOBHOCTi [0 3aCTOCYBaHHSI IPOTPaMHO-CUMYJ/SLiIHMX KOMILJIEKCIB y HaBuajJbHOMY Ipoleci. OTpumai
pesyJabTaTu MoKasaiy, IO eJIEKTPOHHE HAaBUaHHS i3 BUKOPUCTAHHSIM CUMY/SIIIHUX cucTeM Oyno edheKTUBHUM 3a
TaKMX YMOB: PeajliCTUUHICTh HAaBUAJIbHUX ClleHApiiB; MOX/IMBICTh 6araTopasoBOro BifIpalloBaHHS MPaKTUUYHUX il
6e3 pU3UKy MOMMJIOK y PeaJbHOMY CepeloBMIIi; aJarnTallis OCBITHbOrO IpOIleCy A0 PiBHS IiATOTOBKM CTYAEHTIB;
MiIBUIEHHS MOTUBAIlii 3aBISKM iHTepaKTUBHOCTI Ta reiimidikanii. BomHouac 6y710 BCTAaHOBJIEHO, 1110 BMCHOBKY IIO0
PO3BUTKY TpodeciifHMX KOMIETEHTHOCTEN I'PYHTYBaIMCS TMEpeBaKHO Ha caMOOIiHKaxX 34,00yBauiB OCBiTH, a TOMY
MoTpebyBa/iv MOJAJIbIIOI eMITipUYHOI TTepeBipKy 3 BUKOPUCTAHHSIM 06’€KTMBHMX METOAMK MiaTHOCTUKMU. [IpakTUUHe
3HAUEHHS OTPUMMAaHUX Pe3y/JbTaTiB IMOJSTAN0 Y MOXKIMBOCTI iX 3aCTOCYBaHHS IJIs1 MOAEepHi3allii OCBiTHiX mporpam Ta
BIOCKOHAJIeHHS eJIeKTPOHHOTO OCBiTHBOTO CepeOBMIIA 3aK/Ia/AiB BMUILOI OCBITU

KnouoBi c/10Ba: nporpamMHo-Mofeniordi KOMILIEKCH; pollec HaBYaHHS; aflaliTUBHI OCBITHI CTpaTerii; enekKTpoHHe
OCBiTHE cepeJlOBUIIE
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Raising awareness of environmental safety
among higher education students

Abstract. The purpose of this study was to analyse curricula and courses containing a patriotic component aimed
at raising students’ awareness of environmental safety. The research methodology included a theoretical analysis of
curricula, a content analysis of potential risks at hazardous facilities, and the development of recommendations for
improving curriculum content. The curricula provided students with knowledge of environmental safety, as well as civic
and patriotic awareness, combining theoretical knowledge with practical skills in responding to emergencies. At the same
time, insufficient integration of interdisciplinary and practical modules was identified, which limited the development
of critical thinking, active citizenship, and the application of knowledge in real professional and social contexts. Content
analysis showed that educational materials and regulatory documents systematise potential threats and classify them by
type and level of danger, which enabled students to form an initial understanding of risks and to assess their impact on the
educational process. Recommendations for improving academic disciplines include updating programme content through
the inclusion of patriotic and civic components, strengthening interdisciplinary links, developing new modules and
specialised courses, integrating modern digital technologies and artificial intelligence for the analysis of environmental
data, improving criteria for assessing civic competencies, and expanding partnerships between educational institutions
and public organisations. The implementation of these changes is intended to foster in students a holistic understanding
of the role of a specialist in society, to increase motivation to preserve national identity, and to develop environmental
responsibility, critical thinking, and civic engagement as components of professional training. The practical significance
of this work lies in the fact that its results can be used by teachers of environmental safety and civil protection disciplines
to design curricula and practical classes on risk modelling at hazardous facilities

Keywords: students; teachers; protective measures; civil protection; emergencies

INTRODUCTION

The relevance of this study is determined by the need toin-  the growing number of educational programmes, the for-
crease environmental awareness among higher education = mation of environmental awareness remains insufficient-
students in the context of intensifying global environmen- ly integrated into the educational process, which creates
tal problems, particularly climate change, environmental  gaps in the preparation of future specialists for responsible
pollution, and the depletion of natural resources. Despite  professional activity. It is within the student community
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that the potential for environmental culture, values, and
an active civic position necessary for the implementation
of the principles of sustainable development is formed. The
research problem is to identify effective pedagogical ap-
proaches that ensure not only the acquisition of environ-
mental knowledge, but also the development of conscious
responsibility for nature conservation.

Researchers have examined various approaches, meth-
ods, and educational models that contribute to the de-
velopment of students’ environmental awareness in the
process of implementing the principles of sustainable de-
velopment. For example, the study by M. Ali et al. (2023)
demonstrated that educational programmes aimed at
developing students’ environmental awareness increase
their understanding of environmental problems through a
combination of theoretical instruction and practical tasks.
The authors showed that an interdisciplinary approach
contributes to awareness of the relationships between nat-
ural processes and human activities. Similar results were
obtained in the study by J. Debrah et al. (2021), which em-
phasised that formal education plays a positive role in dis-
seminating knowledge about solid waste management in
developing countries. In particular, the researchers high-
lighted that increasing students’ environmental awareness
through training courses and information campaigns led
to changes in behavioural patterns and contributed to a
transition towards a more responsible attitude to resource
consumption. The problem of integrating environmental
education into higher education is examined in the work
of T. Ferguson & C. Roofe (2020), who focused on the chal-
lenges and opportunities associated with implementing
the fourth Sustainable Development Goal related to en-
suring quality education within the university system. In
addition, involving students in environmental projects and
volunteer initiatives not only increases awareness, but also
develops civic engagement and responsibility.

The article by T. Kuts & O. Makarchuk (2023) found
that students of the National University of Life and En-
vironmental Sciences of Ukraine demonstrate an average
level of environmental awareness, while showing a high
willingness to participate in environmental protection ac-
tivities. It was also determined that the effectiveness of
environmental education increases under conditions of
active use of interactive methods, environmental train-
ing, and project-based work. The study by E. Manolis &
E. Manoli (2021) demonstrated that the implementation
of environmental projects within university programmes
ensures the formation of students’ understanding of
global environmental problems and the goals of sustain-
able development. Their results showed that such pro-
jects stimulate the development of critical thinking and
collective responsibility, forming a sense of personal in-
volvement in solving environmental challenges among
students. In a broader analytical dimension, B. Mahanta &
B. Sarkar (2023) conducted a literature review on the inte-
gration of education, research, campus management, and
community initiatives to ensure sustainability in higher
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education. The researchers concluded that the integration
of these components ensures more effective implementa-
tion of environmental principles in the educational pro-
cess, as students are involved in real-world environmental
practices within the university context.

The issue of environmental education during periods
of socio-political instability was addressed in the study
by T. Nahirniak (2022), which noted that even under con-
ditions of martial law in Ukraine, the formation of envi-
ronmental culture remains a necessary component of na-
tional security. Increasing the environmental awareness
of citizens, particularly students, is viewed as a means of
strengthening societal resilience. The social dimension
of environmental education was analysed by G. Santos et
al. (2020), who found that the corporate social responsi-
bility of higher education institutions has a positive im-
pact on the quality of educational services and on levels
of student satisfaction. The study by C. Toquero (2020)
focused on new educational opportunities that emerged
during the COVID-19 pandemic. The author noted that
distance learning formats provide additional resources
for the development of environmental awareness through
the use of digital platforms that offer access to environ-
mental information, interactive courses, and international
discussions. The international dimension of disseminat-
ing the ideas of sustainable development in higher edu-
cation was highlighted by V. Zinchenko et al. (2021), who
analysed the potential of universities in implementing
environmental strategies. They concluded that Ukraine is
gradually integrating European approaches to the devel-
opment of environmental education; however, this pro-
cess requires systematic updating of programmes and an
increased level of interdisciplinarity.

The above studies revealed gaps in the alignment of
curricula and courses with a patriotic component with
state and European standards, as well as insufficient in-
tegration of practical safety aspects related to work with
high-risk facilities. In addition, a lack of systematised data
on harmful and hazardous production factors within the
educational process was identified, indicating the need
for further modelling and risk assessment. The purpose
of this study was to examine the content of curricula and
disciplines that include a patriotic component, with an
emphasis on shaping students’ understanding and aware-
ness of environmental risks and hazards. The objectives of
the study were: (1) to conduct a comparative analysis of
curricula and courses with a patriotic component; (2) to
assess potential environmental risks within the discipline
“Environmental Safety and Civil Protection”; (3) to mod-
el scenarios of harmful and hazardous production factors;
and (4) to formulate recommendations and proposals for
improving these disciplines.

MATERIALS AND METHODS
The study was conducted in May 2025 at the National
Technical University of Ukraine “Igor Sikorsky Kyiv Poly-
technic Institute”. This higher education institution was
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selected because it is a leading university in Ukraine with
a well-developed infrastructure for training specialists in
the field of occupational health and environmental safety.
The study involved a comparative analysis of current cur-
ricula and courses that include a patriotic component. For
this purpose, the following educational programmes were
examined: the National University of Civil Protection of
Ukraine - Educational and Professional Programme “Eco-
logical Safety” (2024), Lviv State University of Life Safety —
Educational and Professional Programme “Occupational
Safety” (2024), and Igor Sikorsky Kyiv Polytechnic Insti-
tute — Educational and Professional Programme “Occupa-
tional Health and Safety” (2025).

These programmes were selected because they con-
tain, or allow for the integration of, a patriotic component
and civic education, which corresponds to the objectives
of the study concerning the development of students’ civic
competence. The analysis of curriculum content was car-
ried out on the basis of the state standards of Ukraine, in
particular the Order of the Ministry of Education and Sci-
ence of Ukraine No. 96 “On Approval of Higher Education
Standards” (2024), the Order of the Ministry of Education
and Science of Ukraine No. 1076 “On Approval of the High-
er Education Standard for Specialty 101 “Ecology” for the
First (Bachelor’s) Level of Higher Education” (2018), and
the DSTU ISO 45001:2019 (2019). The evaluation of cur-
ricula in relation to European trends was conducted using
documents of the Organisation for Economic Co-operation
and Development (2025) and the Council of Europe (2018).
In addition, current trends in environmental threats were
described on the basis of documents from the International
Energy Agency (2025).

A comparative analysis of the curricula was carried out
according to the following parameters: content blocks
of patriotic and civic education, integration of environ-
mental and civil security, and compliance with state and
international standards. A content analysis of potential
risks associated with nuclear power plants and other
high-risk facilities (chemical plants, oil and gas refin-
eries, fuel and ammunition depots, and hydraulic struc-
tures) under wartime conditions was conducted within
the discipline “Environmental Safety and Civil Protec-
tion”. This content analysis was performed by systema-
tising threats at nuclear, chemical, oil and gas, and other
critically important facilities, and by assessing the prob-
ability of their occurrence and their potential impact on
the educational process using data from state regulato-
ry documents, educational materials, and international
publications. The sources of information included course
teaching materials, state regulatory documents on civil
protection, and international publications on the safety
of nuclear and critically important facilities, in particular
those of the International Atomic Energy Agency (2025)
and the United Nations Office for Disaster Risk Reduc-
tion (2021). The method involved systematising potential
threats and assessing their probability and impact on the
educational process. Based on the research conducted,
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recommendations were developed to improve the con-
tent of the disciplines.

RESULTS

Comparative analysis of curricula
and courses with a patriotic component
Curricula in higher education institutions ensure that stu-
dents are aware of environmental threats and promote a
holistic understanding of the relationship between human
activity and the state of nature. Among the main environ-
mental threats that students should recognise are climate
change and global warming, air, water, and soil pollution,
deforestation, overuse of natural resources, waste accu-
mulation, and biodiversity loss (Vilcapoma-Malpartida et
al., 2023). These phenomena affect human health, eco-
nomic stability, and quality of life; therefore, the educa-
tional process is aimed at fostering a responsible attitude
towards the environment and an understanding of the
consequences of individual actions. Curricula include dis-
ciplines related to ecology, sustainable development, cli-
mate change, and energy efficiency, which enable students
to acquire knowledge about the causes and consequences
of environmental crises and ways of overcoming them (Shri
& Tiwari, 2021). The use of an interdisciplinary approach
makes it possible to integrate environmental, social, eco-
nomic, and technological aspects, demonstrating how pro-
fessional activity in any field influences the state of nature.
Within the framework of the comparative analysis,
it was found that the patriotic component is integrated
into curricula through disciplines that develop the ability
to act under conditions of risk, knowledge of the regula-
tory and legal foundations of civil protection, and skills
for responding to emergency situations. The Educational
and Professional Programme “Ecological Safety” (2024)
at the National University of Civil Protection of Ukraine
(Faculty of Technogenic and Environmental Safety, De-
partment of Occupational Safety and Technogenic and
Environmental Safety) provides training for bachelors
in ecology with a specialisation in environmental safety.
The programme comprises 240 European Credit Transfer
and Accumulation System (ECTS) credits and is accred-
ited by the Ministry of Education and Science of Ukraine
until 2023. It is delivered in Ukrainian and includes
problem-oriented and student-centred learning through
lectures, seminars, practical and laboratory classes, dis-
tance-learning platforms, and the case method. The pro-
gramme develops general (K01-K13), special (K14-K26),
and complex professional competencies (SK27-SK31),
which enable students to solve complex tasks in the field
of ecology, assess environmental conditions, predict the
consequences of emergencies, implement environmental
monitoring, manage environmental projects, and conduct
public education activities. Graduates may be employed
as environmental safety specialists, state supervision in-
spectors, or consultants in environmental management,
or may continue their studies at the master’s level to ob-
tain additional qualifications.



In contrast, the master’s Educational and Profession-
al Programme “Occupational Safety” (2024), implemented
at Lviv State University of Life Safety, is aimed at training
highly qualified specialists in the field of civil and indus-
trial safety, labour protection, and risk management. The
programme combines theoretical and practical training and
includes the study of concepts, categories, principles, and
strategies for the development of civil security, as well as
methods of assessment, modelling, and risk management,
and tools for protecting the population, territories, and fa-
cilities in emergency situations. It integrates lectures, prac-
tical classes, seminars, laboratory work, course projects, and
practical training based at the State Emergency Service of
Ukraine, governmental bodies, and enterprises, which en-
ables students to apply their knowledge in real conditions.
The programme develops competencies in research and
innovation activities, including information analysis, ef-
fective decision-making, team management, planning pre-
ventive and emergency measures, the use of modern infor-
mation technologies, and international cooperation in the
field of civil security. Training in the assessment and mini-
misation of industrial and technogenic risks contributes to
ensuring occupational safety and preventing accidents and
occupational diseases, thereby increasing students’ aware-
ness of environmental and technogenic threats. Graduate
employment opportunities include positions as industrial
safety experts, occupational safety engineers, department
heads, researchers, and teachers. Thus, the programme in-
tegrates modern scientific knowledge and practical skills
aimed at developing a comprehensive understanding of
civil safety, occupational safety, and risk management
in the context of industrial and environmental threats.

The Educational and Professional Programme “Occu-
pational Safety” at the second (Master’s) level of higher
education is focused on training specialists capable of
managing occupational risks and ensuring the safety and
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health of workers through a risk-based approach, the prin-
ciples of sustainable development, and compliance with
national and international legislation. The programme
provides instruction in practical methods and tools for
monitoring working conditions, including the use of sound
level meters, vibrometers, lux meters, gas analysers, dust
meters, thermal imagers, dosimeters, and multifunction-
al meteorological instruments to assess physical, chemi-
cal, and radiation factors in the production environment.
Considerable attention is devoted to auditing and moni-
toring working conditions in accordance with the require-
ments of the DSTU ISO 45001:2019 (2019), the applica-
tion of HAZOP, FMEA, and risk matrices, as well as the
use of software tools for processing measurement results
and predicting occupational risks. The programme en-
sures the development of competencies in designing en-
gineering, technical, and organisational safety measures,
preparing feasibility studies, implementing occupational
health and safety management systems, conducting brief-
ings and staff training, and making managerial decisions
in an interdisciplinary and international professional en-
vironment. All three programmes, despite differences in
level of training and structure, integrate environmental,
technogenic, and civic components harmonised with Eu-
ropean approaches to safety and civic education. Their
distinctive feature lies in the combination of theoretical
instruction with a substantial number of practical class-
es, simulations, and team-based exercises, which enables
the formation of not only professional but also socially
responsible competencies in future specialists. Curricu-
la in higher education institutions must comply with the
state standards of Ukraine and European trends in civic
education, as such compliance ensures the coherence of
educational objectives, the development of professional
and civic competencies, and the improvement of the qual-
ity of training of future specialists (Table 1).

Table 1. Comparative analysis of curricula according to the criteria of compliance
with state standards of Ukraine and European trends in civic education

Name of educational
programme

Compliance with state standards of Ukraine

Compliance with European trends
in civic education

Educational-Professional
Programme

The programme is developed in accordance
with the Order of the Ministry of Education
and Science of Ukraine No. 96 and the Order
of the Ministry of Education and Science of
Ukraine No. 1076. It ensures the formation of
competencies in environmental safety, assessment
of anthropogenic risks, environmental monitoring,
and the management of natural systems.

The programme is consistent with the approaches
of the Organisation for Economic Co-operation
and Development. It develops civic competencies
through the topics “Environmental Responsibility

of the Community”, “European Environmental

Policy”, and “Public Participation in Environmental

“Ecological Safety”

The curriculum includes the following disciplines:
Ukrainian language (for professional orientation),
higher mathematics, physics, a foreign language,
fundamentals of information technologies,
environmental safety, general ecology,
meteorology and climatology, and environmental
monitoring as mandatory components
of the programme.

Decision-Making”. It includes field practice, case
analysis (for example, “Protection
of Natura 2000”), and group work on
environmental projects, which foster active
citizenship and responsibility for the environment.
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Table 1. Continued

Name of educational
programme

Compliance with state standards of Ukraine

Compliance with European trends
in civic education

Educational
and Professional
Programme
“Occupational Safety”

The programme corresponds to the Order of the
Ministry of Education and Science of Ukraine
No. 1076. It includes professional competencies in
occupational safety management, industrial risk
analysis, safety expertise, and operational planning
of civil protection measures.

The main disciplines are: professional foreign
language, economics of occupational safety and
technogenic safety, technogenic safety of facilities
and modern production technologies, workplace
ergonomics, emergency risk management,
occupational safety management systems
in industry, and public administration i
n the field of civil security.

The programme is harmonised with the Council
of Europe recommendations on the civic training
of security professionals. It integrates instruction
in leadership in crisis situations, the ethics of
professional activity, and democratic decision-
making in production contexts.

The curriculum includes the following topics: “Civic
Responsibility of an Occupational Safety Engineer”,
“Communication in a Multicultural Environment
during Emergencies”, and “Rights of the Employee
and the Employer”. Practical classes develop
competencies related to cooperation, respect
for human rights, and responsibility to society,
in line with the framework of the International
Association for the Evaluation of Educational
Achievement, through simulations such as
“Evacuation”, “Incident Investigation”,
and “Collective Decision-Making in a Crisis”.

The programme is developed in accordance with
the requirements of the Law “On Civil Protection of
the Population”, DSTU (State Standard of Ukraine,
harmonised with the International Organization for
Standardization standard) ISO 45001:2019, and the

The programme corresponds to European trends
in Networking European Civic Education through
the integration of the topics “Social Responsibility
of a Citizen in the Field of Security” and “Culture

Occupational Health and
Safety Educational and
Professional Programme

management systems.

National Qualifications Framework.
Professional disciplines include occupational health
and safety, industrial sanitation, occupational
psychology, risk management and occupational
risks, technical expertise of production equipment,
methods of control and measurement of
harmful factors, occupational health and safety
in construction and production, and audit and
certification of occupational health and safety

of Security in the Community”. The practical
component includes training in joint decision-
making, modelling of public consultations, and the
analysis of European case studies (for example, the
response of the ERCC system).
It develops civic competencies related to
participation in democratic processes concerning
environmental decisions and responsibility.

Source: compiled by the authors based on Educational and Professional Programme “Ecological Safety” (2024), Educational and
Professional Programme “Occupational Safety” (2024), Educational and Professional Programme “Occupational Health and Safety” (2025),
Order of the Ministry of Education and Science of Ukraine No. 96 “On Approval of Higher Education Standards” (2024), Order of the
Ministry of Education and Science of Ukraine No. 1076 “On Approval of the Higher Education Standard for Specialty 101 “Ecology”
for the First (Bachelor) Level of Higher Education” (2018), DSTU ISO 45001:2019 (2019), Organisation for Economic Co-operation and
Development (2025), Council of Europe (2018), International Energy Agency (2022)

The analysis of the content of educational pro-
grammes indicates that they generally comply with the
state standards of Ukraine and contemporary Europe-
an trends in civic education, as they provide for the in-
tegration of patriotic and ethical components into the
professional training of students. The programmes are
oriented towards the development of environmental and
civic awareness, responsibility for occupational safety,
environmental protection, and adherence to social norms.
However, there is a lack of systematic integration of prac-
tical modules aimed at fostering civic engagement, criti-
cal thinking, and student participation in socially signif-
icant initiatives. The training courses do not sufficiently
incorporate interdisciplinary approaches that would en-
able the integration of professional knowledge with civic
and patriotic values. Therefore, further improvement of
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the programmes requires the inclusion of components
that ensure the practical application of acquired knowl-
edge in the context of sustainable development, social re-
sponsibility, and active citizenship.

Assessment of potential risks within the discipline
“Environmental Safety and Civil Protection”

Teachers and students are required to follow clear algo-
rithms for assessing potential risks within the discipline
of the Educational and Professional Programme “Occu-
pational Health and Safety” (2025). These algorithms in-
clude identifying hazardous facilities, determining types
of threats (physical, chemical, nuclear, or technological),
assessing the likelihood of their occurrence and their po-
tential impact on health, safety, and the educational pro-
cess, modelling emergency scenarios, and developing and



applying preventive measures and action protocols in the
event of accidents. Compliance with these procedures en-
ables students to systematically develop risk management
skills and a responsible attitude towards safety, while al-
lowing teachers to effectively manage the learning process
and evaluate the acquisition of theoretical knowledge and
practical skills, thereby ensuring a safe and well-prepared
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environment for emergency situations. Table 2 presents
methods for identifying, assessing, and modelling risks at
hazardous facilities, including nuclear power plants, chem-
ical and oil and gas processing plants, fuel and ammunition
depots, and hydraulic structures, together with specific ex-
amples of threats and recommendations for teachers and
students regarding safe actions.

Table 2. Ways to indicate the risks of hazardous objects for teachers and students

Dangerous object Potential risks

Concrete examples for students and teachers

Radiation pollution,

Nuclear power plant . .
explosions, fires

Radiation leak simulation, evacuation exercises,
use of dosimeters during practical classes

Toxic gases, chemical burns,

Chemical plants .
explosions

Analysis of ammonia or chlorine leak scenarios, demonstration
of personal protective equipment, development of action plans

Explosions, fires,
gas poisoning

Oil and gas refining
enterprises

Simulation of tank fires, control of safe distances,
use of gas masks

Fuel and ammunition

Exolosi ) .
depots xplosions, fires, debris

Simulation of dangerous situations, practice of evacuation routes,

instruction in handling hazardous materials

Floods, dam failures,

Waterworks .
man-made accidents

Dam breach modelling, assessment of the risk of flooding
of training laboratories, development of safety measures

Source: compiled by the authors

Table 2 demonstrates approaches to identifying risks
at hazardous facilities for teachers and students, which
enables the systematic introduction of potential threats
to participants in the educational process, the practice of
safe behaviour algorithms, and the development of prac-
tical skills for responding to emergencies. For each type of
facility, including nuclear power plants, chemical plants,
oil and gas refineries, fuel and ammunition depots, and
hydraulic structures, specific risks are identified, ranging
from radiation contamination and explosions to toxic gas
releases and floods, and practical modelling examples are
developed accordingly. Students perform exercises relat-
ed to evacuation, maintaining safe distances, and using
dosimeters and personal protective equipment, while
teachers demonstrate accident scenarios and supervise
the safe conduct of classes. This approach increases risk
awareness, promotes the development of responsibili-
ty for one’s own safety and the safety of others, ensures
practical training in response algorithms, and creates
conditions for integrating theoretical knowledge with
real skills in the field of environmental safety and civil
protection. As a result, it positively affects the effective-
ness of the educational process and students’ readiness
to act in crisis situations.

Content analysis of the sources used makes it possible
to identify key features of preparing students and teach-
ers to work with potential risks in the field of environmen-
tal safety and civil protection. Course training materials
systematise potential threats and classify them by type
and level of danger, enabling students to form an initial
understanding of risks and to assess their impact on the
educational process. State regulatory documents on civil
protection provide specific algorithms for action in emer-
gency situations and establish criteria for safe behaviour
and rules for the use of personal protective equipment,

which allows teachers to structure practical classes and
to verify students’ compliance with safety requirements.
The International Atomic Energy Agency (2025) outlines
methodological approaches to developing simulation
models of hazardous facilities, providing opportunities to
practise action algorithms in a controlled environment
and to assess the effectiveness of preventive measures. At
the same time, the United Nations Office for Disaster Risk
Reduction (2021) offers structured recommendations on
prioritising actions during crisis events and on assessing
the probability and severity of their consequences, which
enables the integration of international risk management
standards into curricula and the development of students’
competencies in planning and responding to emergencies.

These recommendations primarily include a clear
definition of the sequence of actions during emergencies,
assessment of the probability of specific threats, and eval-
uation of the severity of their consequences for people,
equipment, and the environment. They also include algo-
rithms for early risk detection, measures for accident and
disaster prevention, evacuation planning, organisation of
rescue and response teams, and monitoring compliance
with safety procedures in educational and industrial en-
vironments. The combination of these sources creates a
comprehensive basis for learning: one group of documents
systematises threats and their impact on the educational
process, another provides clear protection algorithms and
risk assessment criteria, and a third supplements these
with international methods and standards for modelling
emergency situations. This approach enables students
not only to master theoretical knowledge but also to ac-
quire practical skills in predicting risks, assessing their
probability and consequences, and developing effective
safety measures during practical classes and in real pro-
fessional environments.
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Recommendations and proposals

for improving disciplines

Recommendations for improving academic disciplines en-
compass several key areas: updating programme content to
include systematic topics in civic and patriotic education,;
integrating historical, cultural, and national contexts into
professional subjects; strengthening interdisciplinary links
between humanities, technical, and social science courses;
introducing practical forms of learning aimed at develop-
ing social responsibility; establishing unified criteria for
assessing the formation of civic and patriotic competen-
cies; training teachers to work with patriotically oriented
materials; and developing new educational modules and
specialised courses that highlight examples of Ukraine’s
contribution to world science, culture, and technology. It is
also advisable to expand cooperation between educational
institutions and public organisations, museums, military
units, and research centres in order to implement joint pro-
jects that foster an active civic position among students.

The need for these changes arises from the fact that the
existing programmes do not sufficiently demonstrate the
practical connection between professional competencies
and civic responsibility. The inclusion of a patriotic com-
ponent across all educational fields will ensure a holistic
understanding of students’ own role in national develop-
ment. Updating programme content will promote not only
the acquisition of knowledge but also the willingness to act
responsibly, for example through the analysis of national
innovations and participation in social initiatives or vol-
unteer projects. The integration of historical and cultural
contexts will enhance students’ motivation to preserve na-
tional identity, as they will perceive a direct link between
their profession and their contribution to strengthening
the country. Interdisciplinary coordination of disciplines
will support the formation of a broader worldview in which
knowledge of statehood, security, human rights, and ethi-
cal responsibility becomes an integral part of every special-
isation. This approach will eliminate duplication of topics
and establish a coherent logic within the educational pro-
cess. A strong practical component, such as participation in
volunteer activities, environmental initiatives, or public re-
search, will help transform theoretical knowledge into real
experience of civic engagement. Training teachers to apply
these approaches will improve the quality of teaching, as
educators will be able not only to transmit knowledge but
also to cultivate a patriotic stance through examples from
their own professional practice.

The development of new educational modules and spe-
cialised courses will address gaps in existing programmes,
particularly in relation to national defence capability,
cultural heritage, and the technological development of
Ukraine. This will enable students to recognise the im-
portance of national achievements for global progress and
foster a sense of pride in their country. It is recommended
that topics related to artificial intelligence and intelligent
systems focused on the analysis of environmental data be
integrated into academic disciplines. The implementation
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of this recommendation should include both theoretical
and practical modules aimed at processing large datasets,
interpreting the results of computer modelling, and using
digital platforms to identify and predict environmental
risks. This approach will contribute to the development of
students’ data-handling abilities, increase cognitive en-
gagement, and strengthen critical thinking and analytical
skills. The introduction of clear criteria for assessing civic
and patriotic competencies will render this process meas-
urable and controllable rather than purely formal. Finally,
partnerships with non-university institutions will broaden
the educational space and contribute to the formation of
a socially active generation of young specialists who com-
bine professional expertise with civic responsibility.

DISCUSSION

The results of the study indicate that the implementation
of environmentally oriented curricula in higher education
institutions contributes to increasing students’ awareness
of global and local environmental threats, fosters a con-
scious attitude towards the natural environment, and pro-
motes readiness to act in accordance with the principles of
sustainable development. The observed increase in envi-
ronmental competence is consistent with the findings of
M. Alenezi et al. (2023) and G. Oliveira et al. (2021), who
demonstrated the necessity of integrating the concept of
environmental threats into the educational process in or-
der to strengthen students’ ability to understand the glob-
al challenges of sustainable development. It was found
that, as a result of curriculum implementation, students
developed a better understanding of the relationship be-
tween human activity and environmental conditions, as
well as the consequences of the irrational use of natural
resources. Similar conclusions were reported by H. Al-Sa-
marraie et al. (2019), who established that environmental
education increases the level of responsibility among fu-
ture specialists and stimulates environmentally oriented
behaviour. Likewise, the results correspond with the study
by F. Campbell et al. (2022), which emphasised the positive
role of environmental disciplines in developing students’
systems thinking and their understanding of the interde-
pendence between natural and socio-economic process-
es. Comparative analysis showed that, within the present
study, emphasis was placed on the practical mastery of
concepts related to environmental protection and respon-
sible resource management, whereas the works of the cited
authors predominantly adopted a theoretical and analyti-
cal approach. Nevertheless, the shared outcome confirms
that curricula focused on environmental education con-
tribute to the formation of value orientations and the de-
velopment of civic consciousness.

The formation of environmental awareness was closely
associated with the inclusion of modules on local environ-
mental problems and the encouragement of active student
engagement in environmental protection activities, which
ensured deeper knowledge acquisition and increased the
effectiveness of environmental education. This finding is



consistent with the conclusions of F. Campbell et al. (2022),
and M. Sa & S. Serpa (2020), who emphasised the impor-
tance of students’ perception of environmentally oriented
academic content. The analysis of curricula demonstrated
partial compliance with the state standards of Ukraine and
European approaches to civic education; however, the level
of integration of the patriotic component remains insuffi-
cient. Although the programmes include individual mod-
ules and topics aimed at fostering civic responsibility, they
do not always ensure the systematic formation of national
identity through academic content. In line with the obser-
vations of M. Ayu (2020), learning effectiveness increases
when students are actively engaged in understanding so-
cial and cultural values, a conclusion also supported by
the findings of this study. At the same time, as noted by
K. Elumalai et al. (2021), educational programmes require
flexible methodological solutions that promote student
independence and initiative in combination with patriotic
education. The results obtained are further consistent with
the conclusions of N. Hidayati et al. (2020), who highlight-
ed the importance of using national cultural values as a
means of enhancing the relevance of educational content.

The most effective means of increasing environmental
awareness were identified as relevant civil protection doc-
uments and civic education curricula that provide an in-
terdisciplinary approach and, according to T. Gkrimpizi et
al. (2023), serve as a key factor in shaping awareness of the
global scale of environmental threats. Student involvement
in collective problem-solving related to environmental is-
sues fostered responsibility for environmental safety and
readiness to respond to potential risks, in line with inter-
national initiatives in the field of sustainable development.
Increased motivation for environmentally oriented activ-
ities was consistent with the conclusions of F. Guangul et
al. (2020) and T. Rasul et al. (2023), who emphasised the
importance of students’ practical participation in collec-
tive projects and the development of a responsible attitude
towards environmental safety. The identified trends indi-
cate the need for a systematic approach to environmental
education, which corresponds with the recommendations
of Y. Villarreal Arroyo et al. (2023) and S. Rawas (2023),
according to whom training should encompass cognitive,
emotional-value, and behavioural components in order to
develop practical competencies in the field of safety. Within
the discipline “Environmental Safety and Civil Protection”,
teachers and students followed clearly defined algorithms
for assessing potential risks, including the identification of
hazardous objects, determination of threat types (physi-
cal, chemical, nuclear, or technological), assessment of the
probability of occurrence and potential impact on health,
safety, and the educational process, modelling of emergen-
cy scenarios, and the development of preventive measures
and action protocols in the event of accidents.

Content analysis of the sources, including docu-
ments of the United Nations Office for Disaster Risk Re-
duction (2021), confirmed the importance of a systemat-
ic approach to risk modelling at critical facilities and the
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integration of international risk management standards
into curricula. These documents provided clear algorithms
for assessing the probability and severity of potential acci-
dents and defined priorities of action during emergencies,
evacuation procedures, and the organisation of response
teams. This enabled students to predict potential accident
consequences, assess their impact on people, equipment,
and the environment, and allowed teachers to monitor
compliance with safety measures and to teach appropri-
ate actions in real conditions. A comprehensive approach
to student training, combining theoretical knowledge with
practical exercises in risk assessment, was consistent with
the findings of K. Basile et al. (2020) and M. Kuo et al. (2019),
who emphasised the role of social experience and mutual
support in shaping young people’s responsible attitudes
towards the environment. The study demonstrated that
the integration of knowledge about potential threats with
their practical modelling increased students’ environmen-
tal awareness and formed competencies in risk prediction,
impact assessment, and the development of effective safety
measures. This result is consistent with the conclusions of
K. Martzoukou et al. (2020) and contributes to a more con-
scious attitude towards environmental threats and to the
development of critical thinking.

The study formulated recommendations aimed at im-
proving the quality of environmental education and foster-
ing responsible student behaviour. In particular, it is rec-
ommended to increase students’ involvement in practical
environmental initiatives, such as volunteer activities relat-
ed to territory clean-up or participation in environmental
monitoring. This recommendation is justified by its poten-
tial to enhance awareness of the consequences of human
activity, to develop environmental responsibility, and to
reduce stress and anxiety among students, as confirmed by
the findings of M. Mofatteh (2020). Another recommenda-
tion concerns the expansion of analytical components in
curricula, specifically through the inclusion of modules that
demonstrate the relationship between technological pro-
cesses and environmental change. This approach enhances
students’ critical thinking, supports the assessment of the
ecological impact of innovations, and stimulates independ-
ent work with environmental data, which is consistent with
the results reported by I. Sanusi et al. (2022). It is also nec-
essary to integrate topics related to artificial intelligence
and intelligent systems for the analysis of environmental
data into training courses. This strengthens students’ abil-
ity to work with large volumes of information, increases
cognitive engagement, and promotes critical thinking, as
confirmed by the findings of J. Southworth et al. (2023).

In addition, it is advisable to incorporate elements of
local cultural and environmental values into course con-
tent. This enhances students’ awareness of the importance
of preserving local ecosystems and contributes to the for-
mation of an ethical attitude towards nature, which cor-
relates with the results of N. Hidayati et al. (2020). The
implementation of these recommendations is necessary
to ensure that the educational process not only transmits
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knowledge but also develops socially responsible and en-
vironmentally conscious skills in students. In particular,
Ukrainian programmes were found to demonstrate pro-
gress in fostering civic awareness, but to require deeper
integration of the patriotic component in accordance with
contemporary educational trends. The analysis showed
that combining the theoretical study of environmental
threats with practical analysis of environmental data con-
tributes to the development of students’ ability to predict
the scale of potential risks and to assess their impact on
populations, natural resources, and ecosystems. It was
also found that the integration of digital monitoring tools,
analytical systems, and artificial intelligence into the ed-
ucational process enhances awareness of global and local
environmental challenges and supports the development
of responsible and environmentally conscious behaviour.

CONCLUSIONS

The results of the analysis of the curricula demonstrate that
they largely comply with the state standards of Ukraine and
contemporary European trends in civic education. The pro-
grammes integrate patriotic and ethical components and
ensure the development of environmental and civic aware-
ness, as well as responsibility for occupational safety and en-
vironmental protection. At the same time, the programmes
lack systematic integration of practical modules aimed at
fostering civic engagement, critical thinking, and student
participation in socially significant initiatives. Interdiscipli-
nary approaches are insufficiently represented, which lim-
its the integration of professional knowledge with patriotic
and civic values. To enhance the effectiveness of the educa-
tional process, practical components should be introduced
that enable students to apply the knowledge acquired.

Within the discipline “Environmental Safety and Civil
Protection”, the assessment of potential risks enabled stu-
dents and teachers to systematically familiarise themselves
with hazardous facilities and types of threats, including
nuclear power plants, chemical and oil and gas processing
plants, fuel and ammunition depots, and hydraulic struc-
tures. The performance of practical exercises involving
the modelling of leaks, fires, toxic gas releases, and floods
contributed to the development of skills in risk forecasting,
the use of personal and collective protective equipment,

evacuation planning, and the formulation of action algo-
rithms for emergency situations. Content analysis of the
sources revealed that educational materials systematised
threats and their impact on the educational process, state
regulatory documents provided clear protection algorithms
and risk assessment criteria, and international publica-
tions offered methods for modelling crisis event scenarios.
This integration of theoretical knowledge with practical
skills increased awareness of hazards, responsibility for the
safety of others, and students’ readiness to respond under
real environmental and technogenic conditions.

Recommendations for improving academic disciplines
focus on enhancing student training through the inclusion
of topics related to civic and patriotic education, historical
and cultural contexts, and interdisciplinary connections.
Practical classes, participation in volunteer and social
projects, teacher training, and the development of new
modules make it possible to transform theoretical knowl-
edge into real experience and to foster a patriotic position,
responsibility for national development, and pride in na-
tional achievements. Unified assessment criteria and co-
operation with non-university institutions ensure greater
controllability of the educational process and support the
development of socially active specialists. A limitation of
the study is that the programmes were analysed at only
one university, which reduces the representativeness of
the findings and does not allow the conclusions to be un-
equivocally extended to other educational institutions. A
perspective for further research is the investigation of the
application of generative artificial intelligence models in
the educational process of environmental safety and civil
protection, particularly their influence on the development
of analytical thinking, student autonomy, and the effec-
tiveness of emergency scenario modelling.
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MiaBuLeHHA 06i3HAHOCTI NPO eKooriYHYy 6e3neky
cepea 3406yBauyiB BMLLOI OCBITH

AHOTaLI,iﬂ. MeTtoto mociigkeHHs 6y/10 3AiiICHUTY aHaIi3 HaBYaIbHMX IIJIaHiB Ta KYPCiB 3 MaTPiOTUUHO CKIaJ0BOIO
IS TTiABUIIEHHST 0613HAHOCTI CTYIEHTIB IIPO €KOJIOTiuHYy 6e3rmeKy. MeToo/IoTisl JOCTiIKEHHSI BKITIOUa/ia TeOPETUUHMI
aHa/li3 HaBYaJIbHMX IIPOrpaM, KOHTEHT-aHaJli3 TOTEHILiiHMX pPU3UKIB Ha Hebe3reuHux OO€KTaX Ta PO3POOKY
peKoMeH/Ialliii o0 BIOCKOHATIEHHS 3MiCTy HaBYaIbHMX ITporpam. HaBuanabHi Tporpamu 3abesmneuyBaay GOpMyBaHHS
Yy CTYHEHTIB 3HaHb IPO €KOJIOTiUHy Oe3IeKy, TPOMaJSHCbKY Ta IMaTPiOTMYHY CBiZOMICTb, MOEOHYIOUM TEOPETUUHI
3HAHHSI 3 MPaKTUUHMMM HaBMUKAMM pearyBaHHs Ha HaJ3BMualiHi cutyalii. Pa3oM i3 TMM BUSIBJIEHO HeOCTaTHIO
iHTerpamito MiXIVCUMIUTIHADHUX Ta MPAKTUUYHUX MOIY/iB, IO OOMEXKYBaJO PO3BUTOK KPUTUYHOTO MMCIEHHS,
aKTMBHOI TPOMaJSIHChKOI MO3MIIii Ta 3aCTOCYBaHHS 3HAHb y peajibHOMY HpodeciiiHOMY Ta COILialbHOMY KOHTEKCTi.
KoHTeHT-aHasni3 BUSIBUB, 1110 HaBYa/lIbHI MaTepiajM i HOpPMATUBHI JOKYMEHT!U CUCTEeMaTMU3YIOTh MOTEHIiliHi 3arposu,
K1acudikyoTh iX 3a TMIIaMu Ta piBHEM HeOe3IeKH, 10 JO3BOJISIIO CTyAeHTaM (OpMyBaTH MEPBUHHE YSIBIEHHS PO
PU3MKM Ta OI[iHIOBATHU IXHili BIZIMB HAa HAaBUAJIbHMI TTpoliec. PekomMeHAallii 1fof,0 BAOCKOHATEHHSI HAaBU/IbHUX OVCHIUILTiH
repen6avyaloTb OHOBJIEHHS 3MiCTy MPOTPaM i3 BKIOUEHHSIM IMaTPiOTUYHOI Ta rpOMafsHCHKOI CKIaJOBUX, TOCUIIEHHS
MDKOVMCIUTUTIHAPHUX 3B’S13KiB, pO3p0OOKY HOBMX MOZYIIB i CIEIKYpCiB, iHTerpari cydacHuX HuU(pPOBMUX TEXHOIOTrii
Ta MITYYHOTO iHTENeKTYy [JiS aHaji3y eKOJOTiUHUX HaHUX, YAOCKOHAJeHHSI KPUTepiiB OLiHIOBaHHS IPOMaAsSTHChKUX
KOMIIETEHTHOCTe} i po3MIMpeHHs MapTHePCTBa 3aK/IafiB OCBITU 3 TPOMAaAChbKUMM iHCTUTYIisIMU. Peastisallisi ux 3MiH
cIpsiMOBaHa Ha GOPMYBaHHS Y CTYAEHTIB I[ITiCHOrO po3yMiHHS poiti daxiBIlsl B CYCIiIbCTBI, MigBUIIEHHS MOTMBAILii
o 36epeXeHHS HaIiOHAJbHOI iMEHTUYHOCTi, PO3BUTOK E€KOJIOTiYHOiI BiITOBimaJIbHOCTI, KPUTUYHOTO MUCJIEHHS Ta
IPOMAa/ITHChKOI aKTMBHOCTI SIK CKJIaJOBUX MpodeciiiHoi miaroroBku. [IpakTuuHe 3HaUYeHHS POOGOTU IOJSITAE B TOMY,
1o ii pe3ysabTaT MOKYTb BUKOPMCTOBYBATH BUKJIAJaui AVCUMUIUIIH 3 €KOJIOTiUHOI 6e3MeKy Ta UBIIbHOTO 3aXUCTY JJIst
PO3pO6KM HaBUAIbHMX IIPOTPaM i MPaKTUYHMX 3aHSITh i3 MOJIE/IIOBAaHHS PU3YKiB Ha HeOe3MeUHMX 00’eKTax
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Competence-oriented learning as a contemporary didactic paradigm
in pedagogical science

Abstract. This study aimed to reveal the theoretical foundations, didactic principles and mechanisms for implementing the
competence-based approach in the educational process. The research methodology was based on the consistent application
of theoretical, comparative, functional and critical analysis, systematisation, theoretical synthesis and modelling. These
methods were used to clarify the conceptual framework of the competence-based approach, define its didactic principles and
methodological foundations, and identify mechanisms for its implementation in the educational process. The use of these
methods ensured a coherent examination of the theoretical, methodological and practical aspects of the competence-based
approach and madeit possible to describe it asanintegrated system. The study established that the competence-based approach
changes the logic of the educational process by redirecting learning outcomes towards the capacity for action. A distinction
was made between “competence” as a normatively defined requirement and “competency” as an actual educational outcome,
manifested in the ability to apply knowledge, skills and experience in specific situations. It was found that the structure
of competency is integrative and includes cognitive, operational, value-motivational components and practical experience,
which function in interconnection. The study determined that the difference between the competence-based approach and the
knowledge-based model lies in the changing function of knowledge, which is regarded as a means of action. The principles of
competence-oriented learning were specified, including orientation towards learning outcomes, an activity-based character,
integrative content, contextuality, learner agency and reflexivity. It was established that the coordinated application of these
principles ensures the development of the ability to perform practical and professionally oriented tasks. The methodological
foundations of the approach are outlined through the integration of activity-based, learner-centred and systemic
approaches, as well as constructivist ideas of learning. It is shown that the implementation of competence-based learning is
accompanied by a change in the role of the teacher, the use of active teaching methods and the introduction of assessment
focused on the learner’s activity. The practical significance of the study lies in the possibility of using the findings to design
educational programmes, select teaching methods and develop assessment systems aimed at the formation of competencies
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INTRODUCTION

The relevance of the study is determined by the fact that
competence-oriented learning changes the logic of organis-
ing the educational process: the outcome of learning is not
only the acquisition of educational material, but also the
ability to apply knowledge, skills and experience in specif-
ic educational, professional and social situations. For ped-
agogical science, this issue is of fundamental importance,
since the competence-based approach influences the con-
tent of education, the selection of teaching methods, the
design of educational programmes and the assessment
system. Its study makes it possible to define more precise-
ly what outcomes modern education should provide and
which didactic means can be used to develop them. The re-
search problem is connected with the need to explain how
the competence-based approach functions not merely as
an educational requirement, but as an integrated didactic
model. This ensures the consistent use of the concept of
“competency” in curricula and methodological documents
in accordance with its didactic content. The study of this
topic makes it possible to establish how the principles of
competence-based learning should be linked to the content
of education, learners’ activity, the role of the teacher and
assessment criteria. Particular importance is attached to de-
fining the methodological foundations of such learning, as
these provide its scientific validity and practical consistency.

In pedagogical literature, the competence-based ap-
proach is considered a theoretical basis for renewing ed-
ucation, a tool for designing learning outcomes and a
mechanism for restructuring the educational process. In
this context, O. Polinkevych et al. (2026) linked the com-
petence-based model to the formation of sustainable ed-
ucational and economic ecosystems. Their study showed
that the quality of education acquires practical significance
when the competencies developed ensure learners’ adapt-
ability to environmental changes and can be correlated with
long-term socio-economic outcomes. This understanding
of competency as a practically significant learning outcome
is complemented by studies that shift attention to the in-
ternal structure of educational training. In particular, the
connection between the competence-based approach and
the development of soft skills was examined in the research
of N. Diachenko & A. Usatyi (2021). The authors concluded
that communication, critical thinking, self-regulation and
the ability to interact cannot be treated as secondary ele-
ments of the educational process, since these qualities en-
sure the functionality of knowledge in real situations. Fur-
ther clarification of this logic is connected with defining the
conceptual framework itself. A systematic interpretation
of the main categories of the competencebased approach
was proposed by N. Mukan et al. (2023). In their interpre-
tation, competency appears as an integrative characteris-
tic that combines knowledge, skills, practical experience
and the ability to apply them. This conclusion is important
for didactics, as it makes it possible not to reduce learn-
ing outcomes to separate areas of knowledge or individu-
al skills, but to consider them as an integrated formation.

Kamenska et al.

While the theoretical understanding of competency
defines the substantive basis of the approach, its imple-
mentation requires methodological coherence. This aspect
was specified in the study of Y. Romanyshyn & I. Briuk-
hovetska (2024), which showed that the effectiveness of
the competence-based model depends on the alignment
between educational standards, learning content, teaching
methods and the assessment system. The authors estab-
lished that, without clear methodological guidelines, the
competence-based approach risks remaining declarative,
since changes in curricula are not always accompanied by
changes in pedagogical practice. This problem is clearly
evident in sector-specific educational contexts. The signif-
icance of innovative approaches in higher education was
examined by L. Nikitchenko et al. (2024). The study estab-
lished that active and interactive methods contribute to
the transition from reproductive acquisition of material to
activity-based processing of knowledge.

The alignment between learner activity, learning con-
tent and assessment is directly connected with the problem
of formulating learning outcomes. This aspect was sub-
stantiated by A. Vitchenko et al. (2022), who demonstrat-
ed the importance of learning outcomes as a central ele-
ment of the competence-based approach. Clearly defined
learning outcomes ensure a connection between the aims
of an educational programme, learning content and as-
sessment criteria. In professional education, this problem
acquires additional importance, since competencies must
correspond to the specific nature of future professional ac-
tivity. The theoretical justification of modern models for
training future IT specialists was presented by R. Diadiush-
kin (2025). The study showed that educational programmes
should be flexible and capable of responding to changing
professional requirements. This conclusion confirms that
the competence-based approach serves as the basis for
adaptive professional training, in which learning content
is aligned with real working conditions. A similar logic can
also be observed in teacher training.

The specific features of developing the professional
readiness of future masters of primary education were ex-
amined by O. Blyznyuk (2025). The study emphasised that
pedagogical mastery is formed through a combination of
theoretical training, practical experience and the ability to
act in educational situations. This logic is completed by the
anthropological dimension of competence-based learning,
since any educational model is implemented through the
development of a particular individual. The significance
of the anthropological approach in modern education was
substantiated by L. Holubnycha et al. (2023). The authors
showed that taking into account the individual charac-
teristics of learners improves learning effectiveness and
is consistent with the personal orientation of the compe-
tence-based approach. In this understanding, the forma-
tion of competencies involves not only the organisation
of learning activity, but also consideration of the subjec-
tive experience, needs and capacities of participants in the
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educational process. Despite the considerable number of
studies, the competence-based approach has often been
considered fragmentarily: separately as a theoretical mod-
el, a methodological basis or a practical tool. As a result, its
holistic functioning as a didactic paradigm, in which princi-
ples, methodology and implementation mechanisms must
be mutually aligned, has remained insufficiently explored.
This article aimed to determine the substantive, methodo-
logical and didactic characteristics of the competence-based
approach in the organisation of the educational process.

MATERIALS AND METHODS

The research methodology was organised into several logi-
cally connected stages, each corresponding to a separate as-
pect of the analysis of competence-oriented learning. This
structure made it possible to move consistently from clari-
fying the conceptual framework to defining the principles,
methodological foundations and practical mechanisms for
implementing the competencebased approach in the edu-
cational process. At the stage of theoretical and conceptual
analysis of the competence-based approach, the method of
theoretical analysis was applied. This made it possible to
clarify the meaning of the concepts of “competence” and
“competency”, their relationship and their functional sig-
nificance within the structure of the educational outcome.
The analysis included the research of T. Acikgoz & M.C. Ba-
badogan (2021), which examines the theoretical founda-
tions of competency-based education, as well as the studies
by K.M. Marcotte & L.D. Gruppen (2022) and D. Matinho et
al. (2022), which were used to substantiate the structure
of competency as an integrative learning outcome. Com-
parative analysis was used when comparing the compe-
tence-based approach with the knowledge-based model of
learning. Its application made it possible to identify the dif-
ferences between these models in terms of educational con-
tent, the role of the teacher, the position of the learner and
the nature of learning activity. For this purpose, the pro-
visions of T. Acikgoz & M.C. Babadogan (2021) concerning
the practical orientation of competence-based education
were used, along with the study of J. Cindri¢ et al. (2024),
which examines the knowledge-oriented logic of learning.

The method of systematisation was applied to deter-
mine the didactic principles of competence-oriented learn-
ing. It made it possible to organise the principles according
to their functional purpose and to trace the connection be-
tween orientation towards learning outcomes, the activi-
ty-based nature of learning, integrative content, contextu-
ality, learner agency and reflexivity. The selection of these
principles was based on the criteria of their correspondence
to the structure of competency and their focus on develop-
ing the capacity for action. The principle of orientation to-
wards learning outcomes was substantiated with reference
to J. Hao (2024), the activitybased nature of learning with
reference to D. Behera et al. (2024), and contextuality, learner
agency and reflexivity, presented in Table 1, on the basis of
A. Seguel-Arriagada et al. (2025) and A.S. Aschoff (2026). At
the stage of substantiating the methodological foundations
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of competence-oriented learning, the method of theoreti-
cal synthesis was used. It ensured the integration of activ-
ity-based, learner-centred and systemic approaches, as well
as constructivist ideas of learning, into a single explanato-
ry framework. The methodological provisions summarised
in Table 2 were developed on the basis of the studies of
S.J. Alainati (2021), L. Holubnycha et al. (2022) and D. De-
Backer et al. (2024), in which competence-based learning is
considered as a multi-level model for organising the educa-
tional process. In describing the practical mechanisms for
implementing the competence-based approach, the meth-
od of modelling was applied. This method made it possible
to reproduce the interrelationship between the teacher, the
learner, learning content, teaching methods and assessment.

The change in the teacher’s role was modelled with
reference to D.H. Rhoney et al. (2024). The terminology
and functional distribution of the teacher’s roles were de-
termined through a functional analysis of the pedagogical
actions required for designing tasks, supporting learners’
activity, providing feedback and assisting in the assess-
ment of competencies. The methods of competence-ori-
ented learning were described on the basis of E. Polz &
S. Becirovi¢ (2022), while the assessment component was
developed with reference to the provisions of C.F. Wei &
P.Lii (2022). At the stage of identifying the limitations of im-
plementing the competence-based approach, the method of
critical analysis was used. This made it possible to consid-
er the overloading of educational programmes, the inertia
of pedagogical thinking and the insufficient development
of assessment tools as factors that disrupt the alignment
between learning outcomes, content, activity and assess-
ment procedures. For this purpose, the studies of C.F. Wei
& P. Lii (2022), D. DeBacker et al. (2024) and D.H. Rhoney et
al. (2024) were used. The application of these methods en-
sured a consistent study of the theoretical and methodo-
logical foundations of the competence-based approach,
as well as the identification of the principles and possi-
bilities for its implementation in the educational process.

RESULTS

Theoretical foundations of the formation
of the competence-based approach in education
The competence-based approach in pedagogy is formed
through a reconsideration of the aims, content and out-
comes of learning. It is based on an orientation towards
the learner’s ability to apply knowledge, skills and expe-
rience in educational, professional and social situations.
The theoretical substantiation of this approach includes
the distinction between its basic concepts, the definition
of the structure of competency and the identification of its
differences from the knowledge-based model of learning. A
theoretical understanding of the competence-based ap-
proach first requires clarification of its basic concepts,
since these concepts define the content of educational out-
comes and the logic of their formation.

The concepts of “competence” and “competency” are
not identical, although in educational practice they are



often used as closely related terms. Competence has a nor-
mative character and denotes a prescribed requirement for
the training of a learner. It is fixed in educational stand-
ards, curricula and qualification profiles, and defines the
range of knowledge, skills, functions and powers required
for a particular activity. Competency characterises an ac-
tual educational outcome. It is manifested in a person’s
ability to apply acquired knowledge and skills in specific
conditions, make decisions, and act independently and
responsibly. While competence sets the expected level of
training, competency shows the extent to which this level
has been formed in the learning process. This distinction
is important for designing the educational process. Com-
petences define the reference points of learning, whereas
competencies serve as the outcomes that must be devel-
oped and assessed. Therefore, assessment within the com-
petence-based approach cannot be limited to checking
acquired information. It must record the learner’s ability
to act in situations that require the application of knowl-
edge, the choice of a course of action and the justification
of a decision (A¢ikgoz & Babadogan, 2021). The distinc-
tion between these concepts provides a basis for further
consideration of the internal structure of competency,
since its content is not limited to normatively prescribed
training requirements.

Kamenska et al.

The structure of competency is defined as a set of in-
terrelated components that ensure the integrity of the edu-
cational outcome. It includes knowledge as the substantive
basis of activity; abilities and skills as means of perform-
ing it; motivational and value orientations as internal
conditions for activity; and practical experience, which is
formed through the application of acquired knowledge and
skills in various situations. The structural model of com-
petency was developed on the basis of the systematisation
of approaches to its interpretation in the analysed schol-
arly sources. In the course of the analysis, recurring sub-
stantive features of competency were identified, related
to knowledge, skills, motivational and value orientations,
and experience of practical application. These features
were grouped according to their function in the education-
al outcome: the cognitive component defined the substan-
tive basis of activity; the operational component, the ways
of performing it; the value-motivational component, its
internal orientation; and practical experience, the ability
to apply what has been acquired in specific situations. This
provided grounds for presenting competency as an inte-
grative formation in which individual components func-
tion in interconnection. The coordinated functioning of
these components ensures the ability to act effectively in
educational and professional contexts (Fig. 1).

‘ COMPETENCY
\
OPERATIONAL VALUE-MOTIVATIONAL
COGNITIVE COMPONENT COMPONENT COMPONENT

knowledge of the subject
area, phenomena, processes
and methods of activity

abilities and skills in applying
knowledge in practical and
educational situations

\
attitude towards activity,

Imotivation, readiness for
independent action and
responsibility for the result

PRACTICAL EXPERIENCE
repeated application of knowledge and skills in different conditions,
and transfer of acquired material to new situations

RESULT (MANIFESTATION OF COMPETENCY)
the ability to act effectively in educational, professional
and social situations

Figure 1. Structure of competency as an integrative learning outcome
Source: compiled by the authors based on K.M. Marcotte & L.D. Gruppen (2022), D. Matinho et al. (2022)

The structural model presented made it possible to
establish that competency had formed as an integrated
construct in which individual components acquired func-
tional interdependence. It was found that the learning
outcome was determined not by the presence of isolated
elements, but by the degree of their integration and their
ability to ensure coordinated activity. The identified in-
teraction between the components confirmed that the
formation of competency required the organisation of the
learning process in a way that combined content, activity
and personal factors. This provided grounds for consider-
ing competency as an outcome that reflected the level of
development of the capacity for action, rather than merely

the amount of material acquired. Clarifying the structure
of competency makes it possible to proceed to a compar-
ison of the competence-based approach with the knowl-
edgebased model of learning, since it is the complexity of
the educational outcome that determines the difference
between these approaches.

The knowledge-based model of learning is orient-
ed mainly towards the acquisition and reproduction of
educational information. Its outcome is the amount of
knowledge possessed by the learner, while the effectiveness
of learning is often determined by the correctness of an-
swers and the accuracy with which material is reproduced.
In this model, explanatory-illustrative and reproductive
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methods of learning predominate. The competence-based
approach changes this logic. Knowledge remains a neces-
sary basis of learning, but its role is determined by its abil-
ity to support practical action. The learning outcome is as-
sessed not only by what the learner knows, but also by how
this knowledge is used to solve tasks, explain situations,
make decisions and interact with other participants in the
educational process. The difference between these models
is also reflected in the construction of educational con-
tent. In the knowledge-based model, content is often pre-
sented as a system of topics, concepts and facts that must
be acquired. In the competence-based approach, content
is selected with regard to its function in developing the
capacity for action. Educational material should not only
convey information, but also provide a basis for complet-
ing practical, problem-based and research tasks. The role
of the teacher also changes. In the knowledge-based mod-
el, the teacher mainly acts as a source of information and
a controller of its acquisition. In the competence-based
approach, the teacher organises learning activity, selects
tasks, creates conditions for the independent search for
solutions, provides feedback and guides learners’ reflec-
tion (Cindric et al., 2024). The position of the learner also
changes. The learner is not limited to receiving and re-
producing material, but participates in activities that re-
quire analysis, choice, the application of knowledge and
evaluation of their own actions. For this reason, compe-
tence-based learning involves active forms of work: prob-
lem-based tasks, projects, case studies, discussions, and
the modelling of educational or professional situations.

The theoretical foundations of the competence-based
approach were revealed through the interpretation of ed-
ucation as a process of developing the capacity for mean-
ingful activity. Competence was defined as a normatively
prescribed requirement for training, while competency
was defined as a formed outcome manifested in the prac-
tical application of knowledge, skills, attitudes and expe-
rience. This made it possible to consider competency as
an integrated system of interrelated components. The
difference between the competence-based approach and
the knowledge-based model was established through a
change in the logic of the educational outcome: the lead-
ing focus became not the reproduction of information, but
the ability to use it in specific educational, professional
and social situations. This position led to a different un-
derstanding of educational content, the organisation of
learning activity and assessment. Further substantiation
of competenceoriented learning required the identifica-
tion of principles that ensured its didactic consistency and
practical implementation.

Didactic principles for the implementation

of competence-oriented learning

Competence-oriented learning is defined as a system in
which educational content, the organisation of activity
and the assessment of outcomes are subordinated to the
formation of the ability to act in different situations. Its
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implementation is determined by a set of principles that
define the logic of constructing the educational process and
ensure the coherence of its components. These principles
reflect the relationship between learning aims, the ways in
which they are achieved and the characteristics of the edu-
cational outcome. Orientation towards learning outcomes
involved constructing the educational process from the ex-
pected outcome to the content, methods and assessment
criteria. Within the competence-based approach, it was ap-
propriate to formulate the outcome not as the acquisition
of a particular topic, but as the ability to perform a specific
action using knowledge. For example, instead of the for-
mulation “to know the methods of pedagogical diagnosis”,
the outcome should be presented as “to be able to select
methods of pedagogical diagnosis according to the age of
learners, the purpose of observation and the conditions of
the learning situation”. In this case, the learning outcome
immediately specified not only the content of training, but
also the expected mode of action.

A clear definition of learning outcomes made it pos-
sible to connect three components of the educational
process: what exactly had to be formed, through which
learning actions this was achieved and by which criteria
the result could be assessed. If the outcome involved the
ability to analyse a pedagogical situation, the learning
content had to include not only theoretical provisions, but
also case studies, observations and comparisons of possi-
ble solutions. In this case, assessment could not be limited
to testing knowledge of concepts, since it was necessary
to determine whether the learner was genuinely able to
apply knowledge to solve a specific task. The practical
significance of this principle was evident in the fact that
learning outcomes became the basis for selecting tasks.
For example, in the training of a future teacher, the out-
come “the ability to plan a lesson fragment with regard
to pupils’ age-specific characteristics” required a task in-
volving the development of a lesson plan, justification of
the choice of methods and identification of the expected
outcomes for pupils. In such a situation, the level of com-
petency development was determined not by the number
of theoretical provisions reproduced, but by the quality of
the pedagogical decision and its correspondence to the
aim, conditions and pupils’ needs (Hao, 2024). Thus, ori-
entation towards learning outcomes ensured a transition
from describing educational material to describing the ex-
pected activity of the learner. It set the logic for designing
the educational process, in which content, methods and
assessment were subordinated to the development of a
specific capacity for action. For this reason, this principle
was directly linked to the activity-based nature of compe-
tence-oriented learning.

The activity-based nature of learning determined the
organisation of the educational process through learners’
performance of specific learning actions: analysing infor-
mation, solving problembased tasks, preparing projects,
modelling situations and justifying decisions. In such a
system, knowledge was not transmitted as ready-made



material to be memorised, but was acquired through its use
in practical and learning-cognitive tasks. Learning activi-
ty required the active participation of the learner, who not
only reproduced the content of the topic, but also applied
it to explain phenomena, compare approaches, choose a
course of action and evaluate the result. For example, in
teacher training, this could be reflected in the development
of a lesson fragment, the analysis of a learning situation,
the selection of methods for working with a group or the
justification of a pedagogical decision. This format ensured
the development of skills in working with information,
making decisions, cooperating with others and taking re-
sponsibility for the outcome of the work performed. The
organisation of learning as activity required the selec-
tion of content in which educational material was linked
to tasks, situations and modes of action. This ensured the
integration of knowledge and promoted its use in various
educational, professional and social contexts.

The integrative nature of educational content lies in
combining knowledge from different fields and orienting
it towards the formation of a holistic understanding of ob-
jects and phenomena. Learning content was constructed
not as a set of isolated topics, but as a system in which in-
dividual elements were connected through common tasks,
problems or areas of activity. This approach made it possi-
ble to avoid fragmented knowledge and ensured its func-
tionality. Integration contributed to the development of
the ability to transfer knowledge from one field to another,
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which became a necessary condition for solving complex
tasks. At the same time, it created the preconditions for the
development of systems thinking, as the learner learned
to establish links between different aspects of the phe-
nomenon under study. The integrative nature of content
was directly connected with the contextuality of learning,
since it was through context that knowledge acquired ap-
plied significance (Behera et al., 2024). At the same time,
the activity-based organisation of learning did not fully ac-
count for the mechanism of competency formation, since
completing a task required meaningful processing of the
experience gained. From the standpoint of the construc-
tivist approach, the learner not only applied ready-made
knowledge, but also related new information to prior ex-
perience, clarified their own understanding of the problem,
tested the chosen course of action and adjusted it on the
basis of the task outcome. This made it possible to explain
why competency was formed not only through activity, but
also through the independent construction of knowledge
in the process of learning activity. Contextuality, learner
agency and reflexivity specify the procedural dimension of
competenceoriented learning. They define the conditions
under which knowledge is transformed into practical ac-
tion, the learner assumes an active position, and learning
outcomes become the subject of reflection and correction.
These principles ensure the connection between the learn-
ing situation, independent activity and the assessment of
one’s own experience (Table 1).

Table 1. Contextuality, learner agency and reflexivity in competence-based learning

Principle Content of the principle

Implementation
in the educational process

Expected result

Learning was linked to real or
near-real situations in which
knowledge could be applied

Contextuality
of learning

Learning tasks were formulated through
professional, social or educational
situations that required analysis, selection
of a course of action and assessment of
the consequences of a decision

A connection was ensured between
theoretical material and practice,
and the knowledge acquired applied
significance for the learner

The learner was considered an
active participant in learning who

The teacher organised the educational
environment, created conditions for

Experience of independent work,
responsibility for the result, and

ways of further improvement

Learner . L . . L
agenc independently made decisions, independent activity, supported the the ability to plan, self-regulate
gency chose ways of completing tasks choice of an individual trajectory and and adjust one’s own actions were
and assessed the results provided feedback developed
. . The ability to exercise selfcontrol,
Reflexivit Learning was directed towards Self-assessment, peer assessment, understand the learning orocess
. v understanding one’s own discussion of activity results, learning . e . ep
of learning . . . . . and identify directions for further
L. actions, results, mistakes and journals and reflective questions after
activity competency development

completing tasks were used

was developed

Source: compiled by the authors based on A. Seguel-Arriagada et al. (2025), A.S. Aschoff (2026)

The generalisation of these provisions made it possible
to establish that contextuality, learner agency and reflexiv-
ity functioned as interrelated mechanisms that ensured the
transition from the acquisition of knowledge to its conscious
use. Context set the conditions for application, the learner’s
active position determined the way in which the learner was
involved in the activity, and reflection ensured understand-
ing of the experience gained and its further correction. Their
combination formed a complete cycle of learning activity in

which the result was not only achieved, but also assessed in
terms of the possibility of further development. The prin-
ciples of competence-oriented learning formed an inter-
connected system that determined the logic of organising
the educational process. Orientation towards learning out-
comes set the direction of activity; the activity-based nature
of learning ensured the formation of experience; integrative
content created the integrity of knowledge; contextuality
linked knowledge with practice; learner agency defined the
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active role of the learner; and reflexivity ensured awareness
and correction of learning activity. The coordinated func-
tioning of these principles ensured the formation of com-
petencies, such as the ability to act in different situations.
They defined the conditions under which the educational
process acquired an integrated character and was direct-
ed towards achieving outcomes of practical significance.

The transition from the principles of competence-
oriented learning to its methodological foundations is

determined by the need to explain which scientific ap-
proaches underlie their implementation. While the princi-
ples define the logic of organising the educational process,
methodological approaches determine the ways in which it
is constructed, explain the mechanisms of competency for-
mation and ensure the theoretical coherence of learning.
In this context, the competence-based approach integrates
a range of methodological positions, each of which reveals
a separate aspect of the educational process (Table 2).

Table 2. Methodological foundations of competence-oriented learning

Methodological

R Content of the approach

in competence-based learning

Manifestation
in the educational process

Function

Considers learning as a process of
organising activity in which knowledge
is formed and acquired through its
practical application

Activity-based
approach

Ensures the development of
skills and practical experience as
components of competency

Use of problem-based tasks,
case studies, projects
and practical situations

Orients learning towards the individual

Learner-centred - .
characteristics of the learner, their

Ensures the development

Individualisation of learning

of agency, independence tasks, choice of learning

and assessment

approach . . - . .
pp needs, motives and educational goals and responsibility trajectory and independent work
Considers the educational process as .
. . . P Ensures the coherence of all Development of educational
Systemic an integrated system of interrelated . . ;
. components of learning and their | programmes based on logically
approach elements: aims, content, methods

orientation towards the result

connected learning outcomes

Constructivist
ideas
of learning

Define knowledge as the result of active
construction by the learner on the basis
of prior experience

Ensure the development of the
capacity for independent cognition
and interpretation of knowledge

Organisation of learning through
research activity, discussions
and analysis of situations

Source: compiled by the author based on L. Holubnycha et al. (2022), S.J. Alainati (2021), D. DeBacker et al. (2024)

The analytical generalisation of the provisions pre-
sented made it possible to establish that competence-ori-
ented learning is formed as a result of the integration of
several methodological approaches, each of which per-
forms a specific function. The activity-based approach
defined the way in which learning was organised through
practical activity; the learner-centred approach ensured
that the learner’s individual characteristics were taken into
account; the systemic approach shaped the integrity of the
educational process; and constructivist ideas explained the
mechanisms of knowledge acquisition as a result of active
cognitive activity. Their combination created the theoreti-
cal basis for the coherent functioning of learning content,
activity and outcomes.

Practical mechanisms for implementing

the competence-based approach in education

The implementation of the competence-based approach
in the educational process is determined by changes in the
roles of participants in learning, the selection of meth-
ods, the organisation of assessment and the conditions in
which learning activity takes place. These changes ensure
the transition from the reproduction of knowledge to its
application, form practical experience and provide a ba-
sis for assessing outcomes as the ability to act in specif-
ic situations. The change in the teacher’s role in compe-
tence-oriented learning reflects the transformation of the
logic of the educational process, in which the transmission
of knowledge gives way to the organisation of learners’
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activity. This entails a reorientation of the teacher’s func-
tions, the nature of interaction with learners and the ex-
pected learning outcomes. The sequence of these chang-
es makes it possible to trace the connection between the
teacher’s new position, the learner’s activity and the for-
mation of the educational outcome (Fig. 2). The diagram
showing the change in the teacher’s role was developed on
the basis of a functional analysis of the characteristics of
competence-oriented learning described in the sources. To
construct it, the traditional role of the teacher as a source
of educational information was compared with the func-
tions required for organising activity-based, contextual
and reflective learning. As a result, such teacher functions
as designing learning tasks, organising the educational
environment, supporting learners’ independent activity,
providing feedback and supporting reflection were iden-
tified. These functions formed the basis of the diagram,
which reflects the transition from a transmission-based
to a facilitative model of pedagogical interaction. The im-
plementation of the competence-based approach revealed
a dependency between the organisation of the learning
environment, the learner’s activity and the quality of the
outcomes formed. The transition to the teacher’s facili-
tative role created conditions for independent work, the
choice of modes of action and the gradual accumulation
of practical experience. Teaching methods became effec-
tive when they were linked to real or simulated situations,
while assessment was based on clear criteria and allowed
actions to be adjusted. At the same time, it was established



that the competence-based model could not be imple-
mented effectively without revising curricula, providing
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methodological training for teachers and developing reli-
able assessment tools.

STEP 1
7 Selection of ——
. STEP 6 competencies STEP 2
Final assessment Formulation
of overall of learning
professional objectives
competency
[
Final z:sE:s!s;ment STEP 3
Self-monitorin
of individual &

competencies

of performance

STEP 4

D Self-assessment /

of competency
growth

Figure 2. Changing the teacher’s role in competence-based learning

Source: compiled by the authors based on D.H. Rhoney et al. (2024)

The constructivist dimension of these methods was
reflected in the fact that the learner worked not with a
ready-made solution, but with a problem-based or vari-
able situation that required independent interpretation.
In project-based learning, this was manifested through
the gradual clarification of the aim, the selection of
information and the construction of the learner’s own
logic for presenting the result. In the case method, the

constructivist role lies in interpreting the situation,
comparing possible solutions and explaining the choice
made. In problem-based learning, it was connected
with formulating assumptions, testing hypotheses and
revising the initial understanding of the problem. As a
result, these methods ensured not only the application
of knowledge, but also its active reconsideration in the
process of activity (Table 3).

Table 3. Methods of competence-oriented learning

Method Content of the method

Learning activity of learners

Competency-based result

Completion of a complex task

Project-based . . .
roject-base that requires the integration of

learning

Setting an aim, planning work, searching
for information, analysing data,

Development of professional and
general competencies related to
work organisation, communication

knowledge from different fields preparing and presenting the result

and responsibility

Work with specific situations
close to the real conditions
of activity

Identifying the problem, selecting
relevant information, evaluating possible
solutions and justifying the choice

Case method

Development of analytical thinking,
decision-making ability and the
capacity to act under conditions

Formulating hypotheses, testing
assumptions, comparing approaches

Creation of learning situations

Problem-based in which there

Development of cognitive activity,
independence and the ability

Reproduction of conditions
close to real educational
or professional activity

educational or
professional
situations

conditions of the situation, choosing
a course of action and assessing the
consequences of the decision made

learnin . . L .

g is no ready-made solution and substantiating conclusions to search for new knowledge

. . Formulating arguments, analysin Development of communicative
Discussion of a problem-based n garg . 'y g P L i
. . . . . the positions of other participants, competency, critical thinking
Discussion issue that involves comparing - ) - . o
. . substantiating one’s own opinion and the ability to defend a decision
different positions g . .
and clarifying conclusions with reasoned arguments

Modelling of Performing roles, analysing the Formation of the ability to act in

variable conditions, make decisions
and transfer knowledge
into a practical context

Completion of tasks that require
independent search, analysis
and interpretation
of information

Posing a question, selecting sources,
analysing data, formulating conclusions
and presenting results

Research tasks

Development of research
competency, independence,
analytical thinking and the ability
to work with information

Source: compiled by the authors based on E. Polz & S. Becirovi¢ (2022)

The methods presented form the practical toolkit of
competence-based learning, as they shift the educational
process into the sphere of action. At the same time, their

competence-based potential is realised only when specif-
ic didactic conditions are in place. Project-based learn-
ing, the case method and problem-based learning become
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means of implementing the competence-based paradigm
when tasks are directly aligned with expected learning out-
comes, contain a professionally or socially significant con-
text, require an independent choice of a course of action
and involve justification of the decision made. An equally
important condition is the presence of assessment crite-
ria that record not only the correctness of the answer, but
also the learner’s ability to analyse a situation, integrate
knowledge, act in variable conditions and assess the con-
sequences of their own actions. Under these conditions,
active methods cease to be merely a form of organising a
class and perform the function of a mechanism for forming
competency as an integrated educational outcome. Their
effectiveness is determined by the extent to which learning
tasks are connected with real conditions for the application
of knowledge and whether they allow learners to make de-
cisions independently. This brings into focus the need for
an assessment that records not only the correctness of an
answer, but also the quality of the activity performed.

Assessment in competence-oriented learning was
aimed at determining the level of competency develop-
ment, which required the use of criteria related to the
learner’s activity. Assessment was no longer limited to
checking knowledge, but included analysis of the ability
to perform tasks, justify decisions and apply knowledge in
new situations. The assessment criteria were formulated
in accordance with the learning outcomes and included
indicators reflecting the quality of task performance. The
use of rubrics made it possible to specify these criteria in
detail, define levels of achievement and ensure transpar-
ency in assessment. Learners were able to compare their
own results with the established requirements and un-
derstand which aspects needed improvement. Formative
assessment became part of the learning process and was
aimed at supporting learning activity. It included regular
feedback, self-assessment and peer assessment. This ap-
proach ensured not only the recording of results but also
their correction during learning, which contributed to a
more conscious acquisition of the material. The change in
approaches to assessment revealed a number of difficulties
associated with implementing the competence-based ap-
proach in educational practice (Wei & Lii, 2022).

The implementation of the competence-based ap-
proach is accompanied by limitations that affect the ef-
fectiveness of its introduction. These limitations influ-
ence not only the organisational level of the educational
process, but also the internal coherence of the compe-
tence-based model. Their effect is manifested in the gap
between declared learning outcomes, the content of ed-
ucational programmes, the nature of learning tasks and
methods of assessment. As a result, the competence based
approach can remain at the level of stated aims without
leading to a real change in learning activity. One such
factor is the overloading of educational programmes,
which makes it difficult to integrate activity-based forms
of learning. This overloading arises from the contin-
ued reliance on the logic of accumulating educational
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material, characteristic of the knowledge-based model.
Under such conditions, course content remains oriented
towards covering the maximum number of topics, rather
than selecting material in accordance with the expected
learning outcomes. This blocks the competence-based
model, as it reduces the time available for practical tasks,
analysis of situations, independent search for solutions
and reflection. As a result, the learner receives a consid-
erable amount of information, but does not have enough
learning situations in which to apply it. The inertia of ped-
agogical thinking is connected with the established un-
derstanding of the teacher’s role as the main source of ed-
ucational information and the controller of its acquisition.
This position contradicts the competence-based logic, in
which the teacher is expected to organise activity, create
conditions for the independent choice of a course of ac-
tion and provide reflective support.

The preservation of the transmission-based model
blocks the formation of the learner’s active position, since
learning activity remains dependent on explanation, in-
struction and external control. Teachers require addition-
al training in the use of new methods, the development of
tasks and the formulation of assessment criteria. The in-
sufficient development of assessment tools arises from the
complexity of competency-based outcomes themselves.
Competency includes not only knowledge, but also the
ability to act, justify decisions, transfer experience to new
situations and evaluate one’s own actions. If assessment
criteria remain focused mainly on the correctness of an an-
swer or the reproduction of material, they do not make it
possible to record the quality of the learner’s activity. This
blocks the model at the stage of verifying outcomes, since
the declared competencies do not receive valid confirma-
tion in the assessment procedure. Determining the level
of development of complex educational outcomes requires
clear criteria and indicators, which are not always availa-
ble in ready-made form. This complicates the objectivity
of assessment and requires additional efforts to develop
appropriate tools. Despite the existing limitations, the
competence-based approach demonstrates the possibility
of improving the effectiveness of the educational process,
provided that its components are used coherently.

The implementation of the competence-based ap-
proach determines a change in the logic of organising the
educational process, within which the role of the teacher,
the nature of learning activity and the methods of assess-
ing outcomes are reconsidered. Teaching methods ensure
the formation of practical experience, while the assessment
system makes it possible to determine the level of compe-
tency development through the completion of practical
tasks. At the same time, the effectiveness of implemen-
tation depends on overcoming organisational and meth-
odological limitations related to overloaded content, the
persistence of traditional approaches and the insufficient
development of assessment tools. The alignment of these
aspects creates conditions for competence-based learning
to function as an integrated didactic model.



DISCUSSION

The obtained results provided grounds for considering
competence-oriented learning as a didactic system in
which educational content, learning activity and assess-
ment were aligned with the formation of the ability to act
in specific educational, professional and social situations.
This interpretation corresponds to the conclusions of
K. Moldasan et al. (2023), in which the competencebased
approach was presented as a transition from the acquisi-
tion of knowledge to its practical use. In that study, this
transition was examined mainly as a general trend in the
development of education that changed the orientation of
the learning process. In the present study, this position was
specified through the internal logic of the didactic model:
the distinction between the concepts of “competence” and
“competency”, the definition of the structure of competen-
cy and the explanation of the functional role of knowledge
in activity. As a result, the practical orientation of learn-
ing was considered not only as a change in the educational
aim, but also as a restructuring of the relationship between
aims, content, methods and assessment. In this interpreta-
tion, the ability to act was not an additional learning out-
come, but an indicator that knowledge, skills, value-moti-
vational orientations and practical experience functioned
as an integrated formation.

The proposition concerning the central role of learn-
ing outcomes was correlated with the study by P. Thum-
maphan et al. (2022), in which the effectiveness of a
competence-based programme was linked to the clear
definition of expected outcomes. In that research, this
aspect was examined mainly within the development of a
school curriculum, that is, as a condition for constructing
an educational programme. In the present study, learn-
ing outcomes were considered more broadly: as a didac-
tic principle that determined not only the formulation of
aims, but also the selection of content, the nature of learn-
ing tasks and assessment criteria. This approach made it
possible to show that a learning outcome in the compe-
tence-based model cannot be presented as the acquisition
of a separate topic or a set of concepts. It must record the
ability to perform an action using knowledge in a particular
context. For this reason, orientation towards learning out-
comes was connected with the activity-based nature of the
educational process: if the outcome defined the expected
action, then learning content and methods had to provide
the conditions for its formation, performance and assess-
ment. The problem of the relationship between knowl-
edge and competencies was considered with reference to
the findings of B. Fu et al. (2025), which substantiated the
appropriateness of combining knowledgebased and com-
petence-based logic within outcome-based education. In
that study, knowledge and competencies were presented
as interrelated frameworks of the educational process that
ensured the achievement of defined outcomes. In the pres-
ent study, this position was detailed through the structure
of competency. It was shown that knowledge was neither
removed from the educational process nor deprived of
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significance; however, its function changed. Knowledge
was considered the substantive basis of activity, alongside
skills, value-motivational orientations and experience of
practical application. This interpretation made it possi-
ble to avoid opposing the knowledge-based and compe-
tence-based logics. Knowledge served as a necessary con-
dition for the formation of competency, but its educational
value was determined by its ability to support task solving,
the justification of decisions and the transfer of acquired
experience to new situations.

The assessment component of the obtained results was
correlated with the conclusions of H. Vargas et al. (2024),
which emphasised the importance of clear criteria for as-
sessing competencies. In that study, the main attention was
focused on the need for transparent indicators that made it
possible to relate the completed task to the expected level
of competency development. In the present study, this po-
sition was extended by considering assessment as part of
the learning process, rather than only as a procedure for fi-
nal verification. Criteria, rubrics and formative assessment
were interpreted as tools for recording the quality of task
performance, determining levels of outcome achievement
and correcting the learner’s actions. This approach made
it possible to connect assessment with reflection, since the
learner was able not only to find out the final result, but
also to compare their own actions with the defined require-
ments, identify difficulties and determine directions for
further improvement. The distinction between the concepts
of “competence” and “competency” was clarified through
comparison with the research of N. Kiesler (2023), in which
competency was considered a multidimensional construct
that cannot be reduced to a single item of knowledge, skill
or behavioural indicator. This position corresponded to
the interpretation of competency as a complex integrative
characteristic; however, the present study additionally dis-
tinguished between the normative and outcome-based lev-
els. Competence was defined as a prescribed requirement
for learner training, whereas competency was defined as a
formed outcome manifested in the ability to apply knowl-
edge, skills and experience in specific conditions. Owing to
this clarification, the conceptual framework was linked to
the practice of designing the educational process. Compe-
tences set the reference points for content and expected
outcomes, while competencies became the object of for-
mation and assessment. This made it possible to explain
why assessment in the competence-based model cannot be
limited to checking acquired information, but must include
the ability to act, justify decisions and apply knowledge in
changed situations.

The provisions concerning the changing role of the
teacher were compared with the findings of A. Tarmo &
A. Kimaro (2021), where competence-based education re-
quired a revision of the content of teacher training. In that
study, attention was focused on preparing future teachers
to work within the competence-based model. In the pres-
ent study, this problem was examined from the standpoint
of the functional organisation of the educational process.
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The teacher’s role was described through the transition
from the transmission of educational information to the
organisation of learners’ activity. In this model, the teach-
er acted as an organiser of the educational environment, a
coordinator of interaction, a source of feedback and a facil-
itator of reflection. This clarification was important for un-
derstanding the learner’s active position, since independ-
ence, the choice of a course of action and responsibility for
the result could not be developed if an exclusively repro-
ductive model of learning was preserved. Thus, the change
in the teacher’s role was connected not only with teach-
ing methods, but also with the restructuring of the entire
logic of learning interaction. The practical dimension of
pedagogical interaction was specified with reference to the
study by S. Khan et al. (2022), which showed that compe-
tence-based learning changes pedagogical behaviour and
the nature of interaction between the teacher and learners.
In that study, these changes were linked to the outcomes
of competence-based training and assessment. In the pres-
ent study, they were interpreted as a consequence of the
general restructuring of the educational process, in which
control over the acquisition of material gave way to sup-
port for learning activity. This meant that the teacher not
only transmitted information or checked its reproduction,
but also created conditions for completing tasks, support-
ed the search for solutions, provided feedback and guided
reflection. This interpretation made it possible to connect
pedagogical behaviour with the didactic principles of com-
petence-based learning: activity orientation, contextuality,
learner agency and reflexivity. The change in pedagogical
behaviour was therefore considered a mechanism for the
transition from a knowledge-based organisation of learn-
ing to the formation of competency as the ability to act.
The analysis of the activity-based nature of learning was
correlated with the conclusions of A. Skulmowski (2024),
which emphasised that the active performance of actions
alone does not guarantee a learning outcome. This position
was important for clarifying the limits of the activity-based
approach within the competencebased model. The present
study showed that the effectiveness of activity-based learn-
ing was determined not by the number of practical tasks,
but by their alignment with expected outcomes, content
integration, the presence of a context for applying knowl-
edge and the possibility of reflective understanding of the
actions performed. For this reason, projects, case studies,
problem-based tasks, discussions, situation modelling
and research tasks were considered not as self-sufficient
methods, but as tools for forming competency, provided
that they were aligned with learning outcomes and as-
sessment criteria. This position made it possible to clarify
that activity acquires competence-based significance only
when it ensures the application of knowledge, the choice
of a course of action, the justification of a decision and the
analysis of the result obtained.

The comparison of the results showed that the pro-
visions of this study were consistent with existing works,
but differed in the way they were theoretically organised.
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In the studies reviewed, the competence-based approach
was usually revealed through separate aspects: curriculum
renewal, formulation of learning outcomes, assessment,
changes in the teacher’s role or the use of activitybased
methods. In the present study, these components were
combined into a single logic, in which no element func-
tioned in isolation, but each determined the conditions for
the implementation of the others. It was established that
competence-oriented learning was not limited to the in-
troduction of active methods or the revision of assessment
criteria. Its integrity was ensured by the interconnection
between the theoretical understanding of competency,
methodological approaches, didactic principles and prac-
tical mechanisms of implementation. This made it pos-
sible to refine the findings of previous studies: separate
conclusions concerning curriculum design, outcome-based
education, assessment frameworks, pedagogical behaviour
and activity-based learning were integrated into a broad-
er didactic model. The distinction of the obtained results
lay in the level of generalisation. While previous studies
mainly identified separate regularities in the implementa-
tion of the competence-based approach, the present study
demonstrated their interdependence. This made it possible
to consider competence-oriented learning as a system in
which the learning outcome determined the content, the
content shaped the nature of activity, activity required ap-
propriate methods, and assessment ensured the recording
and correction of the competencies formed. This provided a
basis for summarising the main results of the study, defin-
ing its theoretical contribution and practical significance,
and outlining further directions for scholarly inquiry.

CONCLUSIONS
The theoretical study established that the compe-
tence-based approach has developed as a systemic didactic
paradigm based on the reorientation of educational out-
comes from the acquisition of knowledge to the formation
of the ability to apply it in different situations. The theoret-
ical and methodological foundations of this approach were
revealed through the clarification of basic concepts, the
structure of competency and its functional purpose in the
educational process. It was determined that the distinction
between the concepts of “competence” and “competency”
ensured clarity in the design of learning outcomes: com-
petence functioned as a normative requirement, whereas
competency reflected the actual level of their achievement.
The structure of competency was interpreted as an integra-
tive formation that combined knowledge, skills, value-mo-
tivational orientations and practical experience. It was
found that the effectiveness of learning was determined
not by separate components, but by the level of their inter-
action, which ensured the capacity for integrated activity.
It was established that this interpretation of the learning
outcome led to a change in the logic of the educational pro-
cess, in which knowledge acquired functional significance
as a means of action rather than as an independent aim.
This made it possible to determine the difference between



the competence-based approach and the knowledge-based
model, which was oriented mainly towards the reproduc-
tion of information. The identification of the principles of
competence-oriented learning made it possible to specify
the conditions for its implementation. It was established
that orientation towards learning outcomes ensured the
connection between aims, content and assessment; the
activity-based nature of learning formed the basis for ac-
quiring practical experience; and the integrative nature of
content made it possible to overcome fragmented knowl-
edge. At the same time, contextuality, learner agency and
reflexivity ensured the learner’s involvement in the learn-
ing process as an active participant capable of making in-
dependent decisions and evaluating their own activity.
The analysis of the possibilities for implementing the
competence-based approach showed that its introduction
was accompanied by changes in the teacher’s role, with the
teacher performing the function of organiser of the educa-
tional environment and coordinator of activity. It was es-
tablished that the use of project-based, problem-based and
case-oriented learning ensured the formation of experience
in applying knowledge in practical situations. The assess-
ment system acquired a procedural character, which made
it possible to record not only the final result, but also the
dynamics of competency formation through the use of cri-
teria, rubrics and formative assessment. At the same time,
it was found that the effectiveness of competence-orient-
ed learning depended on a number of conditions, among
which the most important were the alignment of educa-
tional content with learning outcomes, teachers’ readiness
to use activity-based methods and the availability of valid
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assessment tools. Limitations associated with the over-
loading of curricula, the inertia of pedagogical thinking
and the insufficient development of assessment procedures
complicated the full implementation of the approach. The
obtained results showed that competence-oriented learn-
ing functions as an integrated system in which theoretical
foundations, didactic principles and practical mechanisms
of implementation are interrelated. This made it possible
to consider it an effective model for organising the educa-
tional process, aimed at developing the capacity for activi-
ty in a changing social and professional environment. The
limitations of the study are determined by its theoretical
nature, which does not involve empirical verification of the
obtained provisions, as well as by its dependence on the
representativeness of the analysed sources and the varia-
bility of interpretations of the competencebased approach
in pedagogical literature. Prospects for further research are
connected with the empirical verification of the effective-
ness of competence-oriented learning, the development of
valid tools for assessing the formation of competencies and
the clarification of models for their implementation in dif-
ferent educational contexts.
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KomneTeHTHICHO Opi€EHTOBaHe HaBYaHHA
AIK CyyacHa AUAaKTUYHA Napaaurma y neaaroriyHiv Hayui

AHOTaUifA. MeTow mocHigKeHHs G710 PO3KPUTTA TEOPETMUHMX 3acaf, AMIAKTUYHUX NPUHLMIIB i MeXaHi3MiB
peani3alii KOMIIETEHTHICHOrO TiAXO4y B OCBiTHbOMY mpoleci. MeTojonoria M[OCTiIKeHHS TIPyHTyBaJjacs
Ha TIOCTiZOBHOMY 3aCTOCYBaHHI TEOPETUMUYHOTO, IOPiBHSIBHOTO, (YHKIIOHAJbHOTO Ta KPUTUYHOTO aHasi3y,
cuUcTemMaTu3allii, TeOpeTUUHOr0 CUHTe3Y i MOAeII0BaHHS IJIs YTOUHeHHS MOHSITiiHOTO amapaTy KOMIIeTeHTHiICHOTO
MigX0Iy, BU3HAUEHHS 10T0 IMAAKTUYHUX TIPUHIMUITIB, METOLOMOTIiUHMX OCHOB i MexaHi3MiB peasisallii B OCBiTHbOMY
npotieci. 3acTOCyBaHHSI LIMX METO[iB 3a6e3neuynsao IOCIIOBHE BMBUEHHS TEOPETUYHUX, METOMOJOTIUHUX i
MPaKTUYHMUX aCMEeKTiB KOMIIETEHTHICHOTO MiJIXOLy Ta A03BOJIMJIO ONMMCATY JOTrOo SIK LilicHY cucteMy. Y pe3ynbTati
IOCTimKeHHsT 6yJI0 BCTAHOBJIEHO, 1[0 KOMITIETeHTHICHMII MiAXin BM3HAYAE 3MiHY JIOTiKM OCBiTHBOTO IpoIlecy yepes
repeopieHTallil0 pe3yabTaTiB HABYAHHS Ha 3[aTHICTb A0 Ois/IbHOCTi. By/10 po3MeXXOoBaHO MOHSTTS «KOMITeTeHIisI» SIK
HOPMAaTMBHO 3aJlaHy BUMOTY Ta KKOMIIETEHTHICTb» SIK GaKTUYHMIT OCBITHI/ pe3y/IbTarT, 0 MPOSBJISETHCS Y 3aTHOCTI
3aCTOCOBYBATM 3HAHHS, YMiHHS Ta AOCBif Y KOHKPETHUX CUTYyallisgX. BusiBjieHo, 110 CTPYKTypa KOMIIETeHTHOCTI Ma€
iHTerpaTUBHMUIT XapaKTep i BKIIOUYA€ KOTHITUBHMIA, OMepaliiiHnii, I[iHHiCHO-MOTMUBAIliliHM I KOMIIOHEHTU Ta OOCBI[
IiSUTBHOCTi, SIKi (PYHKIIOHYIOTH y B3a€MO3B’SI3Ky. BM3HAueHO, IO BiJMiHHICTh KOMIIETEHTHICHOTO ITiAXOAY Bif,
3HAHHEBOI MOAei Mmossrae y 3MiHi GyHKIIi1 3HaHb, SIKi PO3I/ISAAI0ThCS K 3acib [ii. Bys10 KOHKPeTM30BaHO MPUHLIUITN
KOMIIETEHTHICHO Opi€HTOBAHOTO HAaBYaHHS, cepell SIKMX Opi€HTAllisi Ha pe3yabTaTM HaBUaHHS, isVIbHICHUI
XapakTep, iHTerpaTUBHICTh 3MiCTy, KOHTEKCTHICTh, CYO’€KTHICTDb i pedieKCUMBHICTh. BcTaHOB/IEHO, 10 iX Y3rOIKeHe
3aCTOCYyBaHHS 3abesmneuye (GOpMyBaHHS 3JATHOCTI OO BMKOHAHHS TNpPakTUUHMX i TpodeciiiHO opieHTOBaHUX
3aBAaHb. OKpecjieHO MEeTOAO0JIOTiuHI OCHOBM ITiAX0OAY uepe3 iHTerpaililo AisyibHICHOT0, 0COGMCTICHO OpPi€eHTOBAaHOTO,
CUCTE@MHOTO MiX0AiB i KOHCTPYKTUBICTChKMX ifeit HaBuaHHS. [loka3aHo, 110 peasti3ailisi KOMIIeTeHTHiCHOTO HaBUaHHS
CYIIPOBOJIKYETHCSI 3MiHOI0O POJIi BUKIamaya, BUKOPUCTAHHSIM aKTMBHUX MeETOZiB HaBUaHHS Ta BIIPOBA/KEHHSIM
OI[iHIOBAHHSI, OPiEHTOBAHOIO Ha MAisVIbHICTh 3M00yBaua ocCBiTM. IIpakTMUHA 3HAUYYNIICTh AOC/TIIKEHHS IOJISITAE Y
MOKJ/IMBOCTi BUKOPUCTAHHS OTPUMaHUX TOJIOXKEHbD [JIs1 IPOEKTYBAHHS OCBITHIX Iporpam, 1060py MeTOIiB HaBUaHHS
Ta pO3pO0JIEHHS CUCTEM OLIiHIOBAHHS, OPi€HTOBAHMX Ha (OPMYBaHHSI KOMIIETEHTHOCTEN
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Digital transformation of the university educational environment:
Pedagogical challenges and social consequences

Abstract. The study aimed to provide a comprehensive substantiation of the digital transformation of higher
education. The methodology included an analysis of scholarly sources and strategic documents in the field of
digital transformation in education, the conceptualisation of key concepts, a comparative analysis of traditional and
digital learning models, and structural-functional modelling. The main findings of the study show that the digital
transformation of education was systematically generalised as a multi-level process that simultaneously covers the
pedagogical, technological and organisational dimensions of university functioning. The concept of the “digital
educational environment of a university” was defined and conceptually clarified as an integrated ecosystem that
includes digital platforms, educational content, communication channels, administrative systems and participants
in the educational process who interact within a networked digital structure. The study established that digital
transformation leads to a systemic change in the roles of participants in the educational process: the teacher is
transformed from a transmitter of knowledge into a facilitator and designer of the learning environment, while the
student acquires the status of an active agent and co-creator of knowledge. It was found that the key characteristics
of the digital educational environment are interactivity, flexibility, accessibility, personalisation and technological
mediation. The study demonstrates that digital educational technologies, including LMSs, online platforms, video
communication and interactive tools, are becoming a central element in the organisation of the learning process.
They support not only the transmission of knowledge, but also learning management, assessment, analytics of
educational activity and the development of individual educational trajectories. A structural model of a university’s
digital educational environment was also developed. It confirms that the effectiveness of the educational process
depends on the integration of all components into a single digital system in which interaction between elements
is continuous, adaptive and technologically mediated. The practical significance of the study findings lies in their
potential use for designing and improving digital educational environments in higher education institutions,
developing strategies for the implementation of blended and distance learning, and increasing the effectiveness of
educational process management

Keywords: technological mediation; individual trajectories; administrative systems; blended learning; educational
content

Suggested Citation:
Bokshyts, O., & Yakuba, V. (2026). Digital transformation of the university educational environment: Pedagogical
challenges and social consequences. Scientia et Societus, 5(1), 56-69. doi: 10.69587/ss/1.2026.56.

*Corresponding author (alenabokshic@gmail.com)

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


https://оrcid.org/0000-0002-3528-5312
https://orcid.org/0000-0002-2228-8522
https://sets.com.ua/

INTRODUCTION

The digital transformation of universities is reshap-
ing higher education by changing the organisation of
the learning environment, the roles of teachers and
students, and approaches to knowledge management.
Digital technologies expand access to learning, support
interactive and distance education, and strengthen stu-
dent autonomy. At the same time, uneven digital devel-
opment, insufficient digital competencies and organi-
sational barriers create new challenges for universities.
Therefore, research into the digital transformation of
the university educational environment is relevant for
improving the effectiveness, accessibility and quality of
higher education.

In scholarly research, the digital transformation of
the educational environment is considered a complex pro-
cess that encompasses technological, organisational and
pedagogical changes in the functioning of universities.
The need to examine the impact of digitalisation on pri-
vate universities provided the basis for empirical analysis.
H.S. Majdi et al. (2024) investigated the impact of digital
transformation on the educational environment of private
universities. The authors analysed changes in the organ-
isation of the educational process and emphasised the
positive effect of digital technologies on educational effec-
tiveness. They also noted the need to adapt management
models to new conditions. These changes included the dig-
italisation of the educational process, the introduction of
online and blended learning formats, the use of learning
management systems (LMS), and expanded opportunities
for personalising educational trajectories and automating
assessment. A systematic review of scholarly publications
makes it possible to summarise different approaches to the
digital transformation of universities.

A. Fernandez et al. (2023) conducted a multivocal
literature review of digital transformation initiatives
in higher education institutions. The authors analysed
various models for implementing digital technologies
and identified the key areas in the development of dig-
ital universities, including digital infrastructure, digital
pedagogy, learning analytics and the integration of arti-
ficial intelligence into the educational process. The link
between digitalisation and the sustainable development
of education is addressed in studies of strategic change.
L.V. Trevisan et al. (2024) examined digital transforma-
tion as a factor in sustainable development in higher
education. They noted that digitalisation helps improve
the efficiency of educational systems by making more ef-
fective use of resources, expanding access to highquality
learning, reducing the costs of organising the educational
process and increasing the adaptability of university sys-
tems to socio-economic change. The role of management
practices and human capital in the digital transformation
of education is also a subject of research.

A. Purwanto et al. (2023) analysed the impact of dig-
ital transformation and human resource management on
university effectiveness. The authors found that the level
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of digitalisation directly affects the performance of educa-
tional institutions by accelerating management processes,
optimising resource use, automating assessment and im-
proving access to educational materials. Barriers to the im-
plementation of digital technologies in higher education
form a separate area of research. T. Gkrimpizi et al. (2023)
classified the main obstacles to the digital transformation
of universities. The researchers identified infrastructural,
organisational and cultural barriers that complicate the
implementation of digital solutions. In practice, these bar-
riers are reflected in inadequate digital infrastructure, frag-
mented management processes and resistance to change
among teaching staff, which limits the effectiveness of as-
sessment and makes equal student access to digital edu-
cational resources more difficult. Leadership and student
engagement in the digital environment are also considered
factors of effectiveness.

V. Nita & I. Gutu (2023) examined the role of leader-
ship in digital transformation and its impact on student
engagement. The authors emphasised the importance of
management strategies in shaping the digital education-
al environment. In particular, their findings indicate that
digital leadership strategies include proactive change
management, support for a digital culture within the uni-
versity, the development of digital competencies among
teachers and students, and the creation of flexible mod-
els for managing the educational process, all of which
increase student engagement and learning effectiveness.
In an analytical review, U.V. Kiriyenko (2023) conducted
a comprehensive analysis of the state of digital transfor-
mation in the educational space. The author examined
key trends in the digitalisation of education, presented
specific cases of digital technology implementation in
different countries and types of educational institutions,
and focused on existing limitations and barriers, includ-
ing infrastructural, staffing, methodological and psycho-
logical barriers. These key trends mark a transition to-
wards hybrid and fully digital learning models, stronger
personalisation of the educational process, the active
introduction of data analytics and artificial intelligence
into learning management, and the growing role of dig-
ital competencies as a basic condition for the effective-
ness of contemporary education.

This study aimed to model the digital educational
environment of a university in the context of a transition
towards innovative, flexible and technologically mediated
educational systems. The objectives of the study were to
conduct a theoretical and methodological analysis of key
concepts and scholarly sources related to the digital trans-
formation of the university educational environment; to
carry out a comparative analysis of traditional and digi-
tal models of organising the educational process; and to
develop a theoretical model of the digital educational en-
vironment of a university, taking into account the inter-
action of its main elements and the transformation of the
roles of participants in the educational process.
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MATERIALS AND METHODS

The research design was based on a theoretical and ana-
lytical approach involving source systematisation, content
analysis, comparative analysis and theoretical modelling
of the digital educational environment of universities. A
set of interrelated methods was used to study the digital
transformation of the university educational environ-
ment, enabling a staged examination of changes in educa-
tional systems under the influence of digital technologies
and artificial intelligence. At the first stage, the method
of generalisation and systematisation of scholarly and
regulatory sources was applied. To analyse the pedagog-
ical challenges and social consequences of digital trans-
formation, a qualitative analysis of scholarly publications
and strategic documents was conducted. Scholarly sources
were searched in the international databases Scopus, Web
of Science, Google Scholar and OECD iLibrary to ensure
the high academic validity of the materials. The main key-
words were: “digital transformation of higher education”,
“digital learning environment”, “educational technolo-
gy”, “Al in education”, “digital competence of teachers”,
and “pedagogical challenges of digitalization”. The study
mainly used sources published between 2017 and 2025.
These included scholarly sources, namely J. Hylen (2006),
D.R. Garrison & N.D. Vaughan (2008), R. Eynon & L.-
E. Malmberg (2021), O. Gherman et al. (2022), H. Crompton
& D. Burke (2023), A. Allouche (2024). The study includ-
ed studies by O. Kovalenko & I. Kutelmah (2025), N. Oli-
ynyk et al. (2025), and S. Danylyuk (2025), which formed
the empirical and theoretical basis for examining digital
transformation in higher education. Sources published
outside the 2017-2025 period were included in the analy-
sis as foundational theoretical and methodological studies
that are fundamental in nature and were used to develop
the conceptual framework of the study.

International strategic and policy documents were
examined, namely OECD (2023), the Rolling plan for ICT
standardisation (2025), the Digital Education Action
Plan (n.d.) and DigCompEdu (Punie & Redecker, 2017).
Practical reports and analytical materials produced by in-
ternational organisations were also analysed, including
More than 48,000 Ukrainian teachers enrolled in UNES-
CO’s “digital teacher” training (2024), Latest report ad-
dresses digital transformation in blended learning envi-
ronments (2024) and Digital education content: Guidelines
for teachers and interoperability framework (2026). The
sources were selected according to the following criteria:
scholarly validity, meaning peer-reviewed publications or
official publications of international organisations; the-
matic relevance, meaning a direct connection with the dig-
ital transformation of higher education; currency, with pri-
ority given to publications issued after 2017; and analytical
depth. Using the method of systems analysis, the key struc-
tural components of the digital educational environment
were identified, and their interrelations within an inte-
grated educational system were determined. Aspects such
as changes in the roles of participants in the educational
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process, the technological mediation of learning, the per-
sonalisation of educational trajectories, the integration of
artificial intelligence, and the infrastructural and organisa-
tional constraints of digital transformation were examined.

At the second stage, the method of abstraction was ap-
plied. This made it possible to move from the description
of individual phenomena to the formation of generalised
theoretical categories of digital education. Within this
stage, the content of the key concepts was clarified: “digi-
tal transformation of education” was defined as a systemic
change in the educational paradigm under the influence of
technology; the “digital educational environment of a uni-
versity” as an integrated ecosystem of interaction among
students, teachers, platforms and resources; and “digital
educational technologies” as a set of tools, including LMSs,
online platforms and Al systems, that support the educa-
tional process. The key characteristics of the digital edu-
cational environment were also identified: interactivity,
flexibility, accessibility, personalisation and technological
mediation. To identify structural changes in the organisa-
tion of the educational process, a comparative analysis was
conducted of the traditional, classroom-oriented learning
model and the digital, technologically mediated learning
model. The comparison of traditional and digital learning
models was carried out according to the following criteria:
the format of educational process organisation, the nature
of pedagogical interaction, the distribution of the roles of
teacher and student, the level of learner autonomy, the
extent and functional role of digital technology use, the
accessibility of learning materials, the pace of learning, ap-
proaches to assessment, the organisation of the education-
al process and the type of educational environment.

At the final stage, the method of theoretical model-
ling was used to construct a model of the digital educa-
tional environment of a university. The model includes
such structural elements as the teacher, the student,
digital platforms, including LMSs and educational ser-
vices; educational content; communication channels;
and administrative and analytical systems, all of which
were derived from the analysis of the above-mentioned
strategic documents. The model was analysed according
to such criteria as the functional role of elements with-
in the system, the nature of interaction between partici-
pants, the degree of technological mediation, changes in
the roles of the teacher and the student, and the level of
integration of digital technologies. The limitation of the
study was that the analysis of the digital transformation
of education was based mainly on theoretical and analyt-
ical sources, without extensive empirical measurement of
practices in individual universities.

RESULTS

In the context of the development of the information so-
ciety, higher education institutions are undergoing sub-
stantial transformations caused by the rapid introduction
of digital technologies. Universities are gradually moving
from traditional models of organising the educational



process towards digitally oriented educational environ-
ments that involve the use of online platforms, electronic
resources and interactive learning tools. This transforma-
tion changes not only the instrumental basis of education,
but also its content, teaching methods and the nature
of interaction between participants in the educational
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process. The digital educational environment of a univer-
sity is regarded as an integrated socio-technical ecosystem
that combines technological, pedagogical and organisa-
tional components. The digital transformation of educa-
tion is accompanied by a range of pedagogical challenges
and social consequences that require focused analysis.

Table 1. Pedagogical challenges and social consequences of the digital transformation of higher education

Category

Pedagogical challenges

Social consequences

Changing roles of participants

The teacher’s transition from transmitter of knowledge
to facilitator; the need for new competencies

Increased student autonomy; risk of loss
of motivation among some learners

Technological mediation

Reduced quality of direct communication;
screen fatigue

Increased social isolation and a widening
digital divide among students

Personalisation
and adaptability

Difficulty in creating individual trajectories;
increased workload for teachers

Greater inequality in access
to high-quality education

Integration of artificial
intelligence as a component
of the digital environment

The need to ensure the ethical use of Al,
maintain academic integrity and develop students’
critical attitude towards algorithms

Changing requirements for graduates’
competencies and for the teacher’s role
in Al-supported learning

Infrastructural
and organisational constraints

Insufficient interoperability of systems; data silos

Limited access to high-quality digital
education in the regions

Source: compiled by the authors based on Digital Education Action Plan (n.d.), J. Hylen (2006), D.R. Garrison & N.D. Vaughan (2008),
Y. Punie & C.Redecker (2017),R. Eynon & L.-E.Malmberg (2021), O. Gherman et al. (2022), OECD (2023), H. Crompton & D. Burke (2023),
Latest report addresses digital transformation in blended learning environments (2024), More than 48,000 Ukrainian teachers
enrolled in UNESCO’s “digital teacher” training (2024), A. Allouche (2024), S. Danylyuk (2025), N. Oliynyk et al. (2025), O. Kovalenko &

I. Kutelmah (2025), Rolling plan for ICT standardisation (2025)

The analysis of the data presented in the table shows
that the digitalisation of higher education creates a com-
plex balance between new opportunities and risks. The
main pedagogical challenges remain the restructuring of
the roles of participants in the educational process, ensur-
ing the quality of interaction under conditions of high tech-
nological mediation, and the effective integration of artifi-
cial intelligence as a component of the digital educational
environment. At the social level, the most pressing conse-
quences are the risk of increasing educational inequality
and the need to support participants in the educational
process. These challenges can be addressed effectively only
through the systematic integration of technological, peda-
gogical and organisational efforts.

OECD (2023) reports emphasise that digital technol-
ogies have transformed education and that the COVID-19
pandemic accelerated their integration into learning pro-
cesses. At the same time, they stress that digitalisation
should serve the goals of quality, equity and efficiency in
education systems. The OECD also specifies the systemic
nature of digital transformation by identifying the polit-
ical, institutional and pedagogical dimensions of digital
education, including infrastructure, governance, funding
and the development of digital competencies. The Euro-
pean Union is developing an integrated digital education
policy through the Digital Education Action Plan (n.d.),
which sets strategic priorities for the development of
digital skills, inclusive education and digital infrastruc-
ture. The plan also emphasises the need for cross-sec-
toral policy coordination (Rolling plan for ICT standard-
isation, 2025). An analysis of international approaches
adopted by the OECD and the European Union shows

that the digital transformation of education is viewed as
a multidimensional process that involves not only the in-
troduction of technologies, but also systemic changes in
governance, pedagogy and education policy. At the same
time, emphasis is placed on the fact that the effective-
ness of digitalisation is determined by its focus on quality
assurance, equal access and the development of digital
competencies, which makes it a key factor in the modern-
isation of contemporary education systems.

In addition, within this approach, the EU is developing
practical tools for educators, including recommendations
on the selection and use of digital content in teaching.
These recommendations include criteria for quality, safety
and pedagogical appropriateness (Digital education con-
tent..., 2026). The European Commission also emphasises
the development of interoperability between education-
al systems, which is a necessary condition for forming a
common European education area. Thus, international or-
ganisations view the digital transformation of education
as a complex, multi-level process that includes not only
technological infrastructure, but also pedagogical mod-
els, competency development and equal access. UNESCO
policy represents a separate dimension of digital transfor-
mation, as it implements programmes to support teach-
ers in the digital environment. In particular, the Digital
Teacher programme is being implemented in Ukraine to
develop teachers’ digital competencies and support dis-
tance and blended learning. The programme has already
reached more than 48,000 Ukrainian teachers, indicating
a large-scale need for digital pedagogical transforma-
tion. In Ukraine, the digitalisation of education is taking
place under martial law, which increases pressure on the
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education system and accelerates the implementation of
digital solutions (More than 48,000 Ukrainian..., 2024).
Studies show that Ukrainian universities demonstrate ad-
aptability to digital technologies, although they face in-
frastructural and staffing constraints (Danylyuk, 2025). An
analysis of the transformation of language education in
Ukraine within the DigiFLEd project confirms that effec-
tive digitalisation is based on a combination of strategic
management, digital pedagogical models, the develop-
ment of LMS systems and the integration of artificial in-
telligence (Oliynyk et al., 2025). Therefore, at the nation-
al level, the digitalisation of higher education in Ukraine
combines global trends with local challenges caused by
martial law and is characterised by the accelerated adap-
tation of universities to new conditions.

In the broader scholarly discourse, the digital transfor-
mation of education is viewed as a systemic restructuring
of pedagogical models, involving a shift towards personal-
ised, microlearning and Aloriented approaches. Emphasis
is placed on the formation of a new pedagogy based on cre-
ativity, humanism and meaning-making (Allouche, 2024).
It is also stressed that digital technologies have become
the main learning environment, which requires new teach-
ing models and personalised educational trajectories
(Gherman et al., 2022). EU reports also state that the COV-
ID-19 pandemic acted as a catalyst for the transition to
digital and blended learning, while also revealing problems
of unequal access, insufficient digital competency among
teachers and the need for systematic investment in digital
infrastructure (Latest report addresses digital transforma-
tion in blended learning environments, 2024). In Ukraine,
UNESCO initiatives aimed at supporting teachers during
the wartime period have become particularly relevant.
In particular, the Digital Teacher programme was devel-
oped jointly with the Ministry of Education and Science
of Ukraine (MESU) and Google.org to develop digital ped-
agogical competencies and support distance and blended
learning (UNESCO and MESU..., 2023). This initiative aims
to improve the digital skills of at least 50,000 teachers and
includes modules on digital pedagogy, assessment, class-
room management and support for teachers’ psychological
well-being. The programme also provides for the creation
of a professional community for sharing experience and
teaching methods (More than 48,000 Ukrainian..., 2024).
Research on the digital transformation of higher educa-
tion in Ukraine and the Czech Republic shows that, de-
spite different institutional and resource conditions, both
countries have demonstrated gradual adaptation to digital
change after the COVID-19 pandemic. At the same time,
universities face infrastructural constraints, but show a
high level of flexibility and capacity for innovation through
international cooperation (Danylyuk, 2025). In the field
of language education in Ukraine, digital transformation
is marked by uneven implementation, which is linked to
varying levels of teachers’ digital competency and infra-
structural limitations. At the same time, research conduct-
ed within Erasmus+ projects shows that effective digital
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transformation requires strategic coherence, the develop-
ment of LMS systems and the integration of artificial intel-
ligence into the educational process.

A separate area of UNESCO research focuses on the de-
velopment of teachers’ digital competencies, including the
ethical use of artificial intelligence, open educational re-
sources and digital literacy. This confirms the global trend
towards a systemic approach to preparing teachers for the
digital transformation of education (Kovalenko & Kute-
Imah, 2025). European guidelines for online and blended
learning are also being developed. They cover digital ped-
agogy, inclusion, accessibility and the use of artificial in-
telligence in education as an integral component of the
learning environment (Guidelines for online and blended
learning..., 2024). The methodological basis of research
into the digital transformation of education is formed at
the intersection of three interrelated areas: theories of
blended and online learning; concepts of open education-
al resources and digital competencies; and approaches to
the integration of artificial intelligence and digital poli-
cy in education. Together, these areas form a multi-level
framework for analysing educational change in the digital
age. Summarising international and national experience, it
can be stated that the digital transformation of education
is now viewed as a socio-technical restructuring in which
technology serves not merely as a tool, but as a catalyst for
changes in the pedagogical paradigm, the roles of partici-
pants and the organisational structure of universities. The
classic research by D.R. Garrison & N.D. Vaughan (2008)
considers blended learning as the integration of class-
room-based and online learning into a single pedagogically
coherent system, in which the key issue is not the techno-
logical component, but the restructuring of educational in-
teraction. In this model, the central aim is the development
of so-called “communities of inquiry”, in which learning
occurs through communication between students, teach-
ers and the digital environment. In the same vein, this
model serves as a basis for interpreting hybrid education
not only as a technological solution, but as a new didactic
paradigm that alters the organisation of teaching, assess-
ment and academic communication. The concept of open
educational resources defines open educational resources
as a strategic tool for expanding access to knowledge, re-
ducing educational inequality and stimulating academic
cooperation (Hylen, 2006). Methodologically, the present-
ed concept provides a basis for a study of digital education
from the positions of openness, the re-use of educational
content and the reduction of barriers to access to educa-
tional content. Therefore, education can be viewed as an
environment for the creation of shared knowledge and not
as a system isolated from society. The research of R. Eyn-
on & L.-E. Malmberg (2021) focuses on the connection
between digital skills, learning activity and the quality of
online learning. The authors argue that digital compe-
tency is a multifaceted phenomenon, which includes not
only technical skills, but also critical thinking, the abili-
ty to self-regulate learning processes, and other skills for



autonomous learning. In methodological terms, this pro-
vides grounds for taking into account the behavioural and
cognitive components of digital learning processes, not
only infrastructural and technological ones.

H. Crompton & D. Burke (2023) consider artificial in-
telligence in higher education as a multilevel set of appli-
cations that can include the use of learning analytics and
automated assessment, the development of individual
learning trajectories and the use of artificial intelligence
for administrative management optimisation. The authors
stress that the main challenges lie not only in the tech-
nological implementation of Al, but also in issues of eth-
ics, algorithmic transparency, academic integrity and the
changing role of the teacher. This leads to the methodo-
logical conclusion that AI should be considered an element
in the transformation of the educational ecosystem, rath-
er than a separate tool. A key framework for analysing the
digital transformation of education is DigCompEdu, devel-
oped by the European Commission. It defines the structure
of teachers’ digital competencies across six areas: profes-
sional engagement, digital resources, teaching and learn-
ing, assessment, empowering learners, and facilitating
learners’ digital literacy. This framework makes it possible
to standardise approaches to measuring the digital maturi-
ty of education systems and serves as a basic tool for com-
parative analysis of teachers’ digital competency across
countries (Punie & Redecker, 2017). The Digital Education
Action Plan (n.d.) provides a strategic framework for the
development of digital education in the EU, based on two
priorities: the development of a digital education ecosys-
tem and the formation of digital competencies through-
out life. Thus, the theoretical and methodological basis of
the study makes it possible to view digital transformation
not as a set of separate technological innovations, but as a
systemic process of restructuring the educational ecosys-
tem, in which pedagogy, policy, technology and the human
factor interact. In methodological terms, this document is
relevant because it moves digital education from the lev-
el of individual innovations to the level of systemic policy
covering infrastructure, pedagogy, governance and assess-
ment. The national strategy for the digital transformation
of education and science in Ukraine defines digitalisation
as a key area in the modernisation of the education sys-
tem. It includes the development of digital infrastructure,
the improvement of teachers’ digital competencies and the
integration of educational technologies into the learning
process. In methodological terms, this provides a basis for
a study of the Ukrainian educational context as a system
that is undergoing accelerated transformation as a result
of external factors (such as war, globalisation) and internal
factors (such as reforms, digitalisation) (Ukraine: Digital
transformation..., n.d.). Thus, this structure of the concept
allows understanding of the digital transformation of edu-
cation as a systemic process for the reconstruction of the
educational ecosystem, which includes pedagogical, legis-
lative, technological and humanistic components interact-
ing with each other.
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Summarising approaches to the digitalisation of ed-
ucation on the basis of the preceding source analysis, it
can be observed that the central substantive core of all
these changes is the digital transformation of education.
This transformation is not limited to the introduction of
technological tools; rather, it involves restructuring the
very logic of organising the educational process, managing
knowledge and shaping interaction among participants in
the educational environment. At the same time, technology
is not considered to be a supplementary tool for the educa-
tional process but a system-building factor that transforms
the way of learning, teaching and assessing the results of
learning. In this process, a digital educational environment
of a university forms that should be understood as an in-
tegrated ecosystem consisting of digital platforms, educa-
tional content and resources, administrative management
systems and participants in the educational process. It
functions as an integrated structure in which teachers, stu-
dents, administrators and external educational services in-
teract, while learning activity is carried out through a com-
bination of different digital channels of communication
and access to knowledge. Such an environment is dynamic
and constantly changes under the influence of new tech-
nological solutions that expand the possibilities of learn-
ing and educational process management. Its functioning
is supported by digital educational technologies, including
learning management systems (LMSs), online platforms,
video conferencing, interactive simulations and artificial
intelligence as an important component of the digital ed-
ucational environment. Artificial intelligence serves as a
tool for implementing personalised educational trajecto-
ries, automated assessment, learning analytics and adap-
tive content that become part of the educational process.

Digital technologies have a fundamental impact on the
organisational structures and management mechanisms
of educational processes at universities. One of the main
components is learning management systems (LMSs),
where learning content, tasks, assessment tools and com-
munication channels are concentrated. In the framework
of the LMSs, learning takes a structured and modular form,
when the teacher has the opportunity to plan the educa-
tional course, and the student has the possibility to inde-
pendently choose the tempo and sequence of material. On-
line platforms and video communication technologies for
remote learning change the types of learning interaction
and provide access to educational resources. Educational
materials are now accessible at any time and from any-
where, which helps to promote flexible and blended learn-
ing models. Video conferencing and interactive services
change the nature of communication between the teacher
and students by enabling synchronous and asynchronous
interaction. At the same time, they reduce the share of di-
rect face-to-face communication, which affects the quality
of social interaction within the educational environment.
The use of digital analytics and artificial intelligence fun-
damentally changes approaches to assessment, feedback
and educational process management. Learning analytics
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makes it possible to track students’ progress in real time,
identify problem areas and adapt learning content to in-
dividual needs. Artificial intelligence technologies can be
included in the automation of assessment and support of
pedagogical activities. These components contribute to
the development of a flexible digital model for managing
educational activities.

Blended learning, which combines traditional class-
room-based teaching with digital and online elements, is
becoming increasingly important. It allows combining the
pedagogical advantages of faceto-face interaction with the
teacher and the student in the classroom and the potential
of digital learning platforms and tools, which leads to the
flexibility of the organisation of the educational process
and the expansion of its interactive space. Also, the model
of remote learning can be singled out, in which, unlike the
former model, the student is completely or mainly absent
from the premises, and the process of learning is carried
out using technologies for remote communication. This
form of learning became particularly relevant in crisis sit-
uations, when continuity of education had to be ensured
regardless of spatial and social constraints. All these forms
of learning organisation share common features of the dig-
ital educational environment. First, this environment is
marked by interactivity, which ensures active interaction
between participants in the educational process and digital
resources, thereby changing the traditional passive model

of learning. Another feature is flexibility, which makes it
possible to adapt the pace, format and content of learning
to the individual needs of learners. The model of accessi-
bility is also worth highlighting, as it is characterised by the
possibility of obtaining educational resources, taking into
account the time and location of the person.

It is necessary to highlight the model of individualis-
ing education, which becomes possible by analysing data
and using digital technologies, which allows the creation
of the individual’s educational programme and taking into
account their needs, level of preparation and learning be-
haviour of students. All these trends are implemented with
the help of technological mediation, which is character-
ised by a degree of dependency of the learning process on
digital tools and technologies, which serve as the primary
environment for the delivery of the learning process. As a
consequence, conventional approaches to education are
shifting to more complex digitally mediated approaches,
where the learning process becomes more adaptive, col-
laborative, and individualised, and technology becomes a
core element of the learning context. The generalisation
of these approaches makes it possible to move to a com-
parative analysis of traditional and digital learning mod-
els, since their comparison most clearly demonstrates the
depth of the transformations taking place in education.
To systematise these differences, it is advisable to use the
summary comparison Table 2.

Table 2. Comparative analysis of traditional and digital learning models

Criterion Traditional learning model

Digital learning model

Learning format

Mainly classroom-based, fixed in time and space

Online, blended or hybrid, flexible in time and space

Nature
of interaction

Direct, face-to-face, synchronous
communication

Technologically mediated, with synchronous and
asynchronous interaction through platforms

Main source of knowledge;

Role of the teacher ; . .
transmitter of information

Facilitator, tutor, moderator of the educational process
and designer of the learning environment

Mainly a passive listener;

Role of the student . .
an object of the educational process

Active participant, subject of learning
and co-creator of knowledge

Level
of learner autonomy

Limited; dependent on the teacher
and timetable

High; enables individual learning trajectories
and selfregulation

Auxiliary, including presentations

Use of technol o
S€ ot technology and basic digital resources

Key and system-forming, including LMSs,
online platforms, Al tools and interactive environments

Access to learning

Limited by the classroom and physical resources

Continuous remote access to digital resources

materials
Pace of learning Uniform for the whole group Individualised and adaptive
Assessment Mainly summative and standardised Continuous and formative, using digital analytics

Organisation of the

- Rigidly structured
educational process gicly

Flexible, modular and adaptive

Educational
environment

Physical space, namely the classroom

Digital educational environment as an integrated system
of platforms and resources

Source: compiled by the authors based on UNESCO (n.d.), P.Black & D. Wiliam (1998), D.R. Garrison & H.Kanuka (2004), G. Siemens (2005),
D. Laurillard (2012), G. Siemens & R.S.].d. Baker (2012), C.R. Graham (2013), T. Bates (2019), OECD (2020)

The summary of the table shows that traditional and
digital learning models differ fundamentally in the logic of
educational process organisation. The traditional model is
more rigidly structured, with the teacher playing the lead-
ing role and the student having limited autonomy, while
technology performs an auxiliary function. In the digital
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model, the system is flexible, collaborative, and heavily
customised. In this model, the student becomes an active
participant in learning, while the teacher acts as a facili-
tator. Technology assumes the status of a key element of
the educational environment, ensuring accessibility, ad-
aptability and a variety of learning formats. Overall, there



is a shift from a classic classroom-oriented system to a dig-
ital, student-centred model of education. Moving on from
the comparative analysis of traditional and digital learning
models, it is logical to deepen the discussion and proceed
to a more structural level: the theoretical modelling of the
digital educational environment of a university (Table 3).
This approach makes it possible not only to identify the
differences between educational models, but also to show
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the internal architecture of the digital system, its elements
and the nature of interaction between them. The university
is a digital ecosystem open for the delivery of education
through the interactions between actors and technological
means. The main object of attention is not any separate
part of it, but their combination into a single digital space
in which the roles of the participants, communication
forms, and knowledge access mechanisms are changing.

Table 3. Model of the digital educational environment of a university

Function

. Nature of interaction
in the system

Model element

Transformation of the role
in the digital environment

Level of digital technology
integration and examples

Organisation and Through LMSs,

From bearer of knowledge to

Deep: LMSs + authoring tools,

and adaptive

Teacher delivery of the communication tools | facilitator, tutor and designer | including Moodle, Google Classroom
educational process | and digital content of the learning experience and Microsoft Teams
Acquisition and Active interaction From passive consumer Deep: personalised trajectories
Student construction of | with digital platforms | to active co-creator of the in Moodle and adaptive
knowledge and the teacher educational process learning systems
Digital Technological basis | Centralised access to . Critical: Moodle, Canvas
. Central infrastructural core .
platforms for organising content, assessment of the ecosystem and Blackboard with H5P
(LMSs) learning and communication ¥ and BigBlueButton modules
. Multimedia-based, . . High: interactive videos (H5P), SCORM
Educational . . . Shift towards a personalised g . . ( )
Content of learning interactive . . packages, simulations, VR/AR content
content and interactive format

and Al-based adaptive systems

Ensuring interaction
between
participants

Synchronous and
asynchronous digital
communication

Communication
channels

continuous networked

Expansion towards High: Zoom, Microsoft Teams,

. . Discord, Moodle forums and Slack
interaction

Integration
with LMSs, analytics
and automation

Administrative
systems

Management of the
educational process

Shift towards data-driven

Partial: USEDE, automated university
management systems and API
integration with Moodle,
which is not always complete

management

Note: LMS - Learning Management System; H5P — HTML5 Package; SCORM - Sharable Content Object Reference Model; VR - Virtual
Reality; AR — Augmented Reality; API — Application Programming Interface; USEDE - Unified State Electronic Database on Education

Source: compiled by the authors based on Digital Education Action Plan (n.d.), Y. Punie & C. Redecker (2017), OECD (2023), More
than 48,000 Ukrainian teachers enrolled in UNESCO’s “digital teacher” training (2024), Latest report addresses digital transformation in
blended learning environments (2024), Rolling plan for ICT standardisation (2025), Digital education content: guidelines for teachers and

interoperability framework (2026)

The digital educational environment of the university
represents a socio-technical ecosystem of a unified sys-
tem formed by combining all elements of the educational
process (educational platforms and materials, informa-
tion support, analytics, and administrative management
systems). Such integration ensures not just technical in-
terconnection, but the mutual dependence of parts of the
system. This means that a change in the functioning of one
of the components of the educational process, for example,
LMS or evaluation system, automatically affects other lev-
els and mechanisms of the educational process. As a result,
the university environment acquires the features of an in-
tegrated digital system in which educational processes are
managed through data and digital platforms. This system
also includes a network structure with the distribution of
the participants in the educational process and the inter-
action of digital technologies. In this sense, the learning
ecosystem is not a hierarchical model, but a group of com-
ponents, for example, LMSs, video conferences, cloud tech-
nologies, analytics platforms, which are interconnected.
Data, learning resources, and feedback pass across them.

At the same time, the integration is uneven: some systems
operate as the core of the digital infrastructure, while oth-
ers remain fragmented or weakly connected, creating so-
called “digital islands” and limiting the full seamlessness
of the educational process.

Technological mediation is a means to transform the
interaction between the pedagogical actors within the dig-
ital context. It implies replacing or complementing the di-
rect contact between the teacher and the student with a
set of digital channels like video lectures, message forums,
chats, auto-evaluation systems, and learning management
platforms. Technology performs not merely a function of
transmission, but also influences the educational process,
shaping its components such as material format, feedback
dynamics, evaluation methods, and student activity levels.
Thus, the educational interaction becomes mediated, algo-
rithmised, and partially automated. Within this transfor-
mation, the roles of participants in the educational process
are also changing. The teacher is gradually moving from
the function of the main bearer of knowledge to the role
of designer of the digital learning environment, facilitator,
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tutor and learning data analyst who coordinates students’
educational trajectories. The student transforms into an
active subject who, on their own, directs their education-
al pathway, interacts through digital tools and contributes
to the process of creating knowledge. In general, systemic
integration, networked structure, technology and changing
roles are the components that create a new model of the
university as an open digital ecosystem that is oriented on
data, interaction and adaptation. Overall, the study find-
ings confirm that the digital transformation of education is
not merely a stage of modernisation, but a systemic change
in the educational paradigm. It forms a new model of the
university environment that combines a high degree of
technological mediation, deep integration of digital sys-
tems, individualisation of learning and networked forms of
interaction. This opens up prospects for the further devel-
opment of education as a flexible, adaptive and innovative
system capable of responding to societal challenges.

DISCUSSION

The findings obtained in the study of the digital transfor-
mation of education make it possible to move on to their
interpretation and comparison with the studies of other
scholars. The generalisation of approaches shows that the
digitalisation of the educational environment is a multi-
dimensional process that includes not only technological
change, but also deeper transformations in pedagogical
models, management approaches and the roles of partici-
pants in the educational process. In this regard, it is impor-
tant to compare the findings with those of previous studies
in order to determine the degree of consistency between
them, confirm theoretical assumptions and identify possi-
ble scholarly divergences. V.M. Prylypko et al. (2023) also
examined the issue of professional development among
teachers in Ukrainian higher education institutions under
conditions of digital transformation. The authors analysed
the requirements for the digital competencies of academic
staff, examined existing professional development systems
and proposed ways to improve them. Emphasis is placed on
the need for systematic, continuous and purposeful train-
ing to prepare teachers for work in a digital educational en-
vironment. Systemic barriers to the digitalisation of educa-
tion are examined separately. A. Singun (2025) conducted
a systematic review of barriers to digital transformation in
higher education. The scholar identified key challenges, in-
cluding insufficient digital competencies and the limited
technological readiness of institutions. Digital literacy is
considered a basic element in the transformation of educa-
tion. S. Farias-Gaytan et al. (2023) analysed the relationship
between digital transformation and digital literacy. The re-
searchers noted that the level of digital competencies is a
factor in the success of educational reforms. The develop-
ment of digital learning as a new model of education is the
subject of separate studies. M. Alenezi (2023) examined the
concept of digital learning and digital universities. The au-
thor defined the digital environment as a new form of ed-
ucational organisation based on technological integration
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and flexible educational models. Despite the number of ex-
isting studies, the comprehensive modelling of the digital
educational environment of a university as an integrated
system remains insufficiently explored. Further analysis is
also required of the transformation of the roles of teachers
and students under conditions of full digitalisation, as well
as the interaction between different elements of the educa-
tional ecosystem in hybrid learning models.

The digital transformation of education is viewed as a
systemic process that alters both the technological tools
and the underlying logic of the educational environment;
this is consistent with the findings of S. Timotheou et
al. (2023), who analysed the impact of digital technolo-
gies on education and described their role in transforming
educational structures. The researchers stated that digi-
talisation encompasses the technological and institution-
al changes that contribute to the emerging educational
model. The transition from traditional teaching models to
flexible digital systems is a natural consequence of the dig-
italisation of education. This is consistent with O.B. Aded
& E. Soykan (2023), who examined the transformation of
learning under the influence of online education during
the COVID-19 pandemic. The authors noted that digital
learning models increase the flexibility of the educational
process, but at the same time create new challenges. The
digital educational environment of a university is formed
as an integrated ecosystem of interaction between tech-
nology, people and management processes. This is consist-
ent with J. Paul et al. (2024), who analysed digital trans-
formation as an interdisciplinary phenomenon. The study
notes that digital education systems function as complex
ecosystems that bring together different levels of manage-
ment and learning.

The findings confirm that the digital transformation
of higher education is a systemic socio-technical restruc-
turing in which technology becomes not only a tool, but
also a structuring element of the educational environment.
This is consistent with the conclusions of 1.0. Pappas et
al.(2023), who examined responsible digital transformation
and noted that successful digital transformation is possi-
ble only when technological, social and ethical aspects are
considered comprehensively. This fully corresponds to the
model of the digital educational environment of a univer-
sity developed in the study. The findings of the study reveal
a significant increase in the availability of education and
its flexibility due to the introduction of online and blended
formats. These conclusions are consistent with the studies
by M. Alojail & S.B. Khan (2023) and Q. Xu et al. (2023),
whose authors analysed the impact of digital transforma-
tion on sustainable development and showed that digital-
isation significantly improves access to services, including
educational services, while also requiring new competen-
cies from all participants in the process. The identified
pedagogical challenges related to changes in the roles of
teachers and students, as well as the need to develop dig-
ital competencies, are in line with the findings of A. Es-
sien et al. (2024). The researchers examined the impact of



generative artificial intelligence on students’ critical think-
ing in British business schools and emphasised that the in-
troduction of Al requires a reconsideration of the teacher’s
role as a facilitator and the activation of students as co-cre-
ators of knowledge. The findings on the uneven nature of
digital transformation in Ukrainian universities and the
need for the systematic integration of platforms are con-
sistent with the position of M. Kanan et al. (2023). The au-
thors analysed the transformation of universities towards
entrepreneurial models and concluded that the compre-
hensive implementation of digital management practices
and innovation is a key factor in the successful transfor-
mation of higher education institutions. Thus, the findings
of the present study not only confirm but also specify, in a
pedagogical context, the general patterns of digital trans-
formation identified in contemporary scholarly literature.
Digital technologies function not as an auxiliary el-
ement, but as a structuring element of education. This
is consistent with C. Wang et al. (2024) examined glob-
al trends in the digitalisation of education. The authors
demonstrated that technologies change the very struc-
ture of education systems, influencing their organisation
and functioning. The role of the teacher is transformed
from bearer of knowledge to facilitator and organiser of
the learning process. This is consistent with B. George &
0. Wooden (2023), who examined the use of artificial intel-
ligence in managing educational transformations. The re-
searchers noted that, in a digital environment, the teacher
becomes a guide and support for the student. The student
turns into an active subject in the digital environment and
forms their own educational trajectory. Y. Li et al. (2024)
researched how digital educational games impact students’
motivation. The authors argue that the digital environment
promotes learners’ increased motivation and independent
learning. Digitalisation of education fosters the develop-
ment of student autonomy and self-regulation of learning,
which is consistent with the findings of S. Dziubaniuk et
al. (2023), who studied learning in a digital environment
using connectivism theory. The study notes that a digital
environment stimulates independence and a network form
of learning. Digital educational technologies ensure con-
tinuity in the learning process regardless of the location
and time of the educational process. This corresponds to
0O.B. Adedoyin & E. Soykan (2023), who identified the role
of online learning during the pandemic period. The au-
thors noted that digital technologies became an important
mechanism in maintaining educational continuity. Blend-
ed learning serves as the most effective model for integrat-
ing traditional and digital education. This is consistent
with Y. Zou et al. (2025), who examined trends in digital
learning. The study emphasises that hybrid models are
among the most resilient and adaptive forms of education.
Distance learning performs the function of ensuring
educational resilience in crisis conditions. This is consist-
ent with S. Saeed et al. (2023), who analysed digital trans-
formation under conditions of cyber threats and crises. The
researchers noted that online education is relevant to the
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stability of education systems. Digital platforms, particu-
larly LMSs, form the central core of educational process
organisation. This is consistent with M.H. Al Najdawi et
al. (2024), who examined the use of digital technologies in
higher education. The authors emphasised that LMSs pro-
vide the basis for managing learning and assessment. Digi-
talisation expands access to education and reduces territo-
rial constraints on the learning process. This is consistent
with O.B. Adedoyin & E. Soykan (2023), who showed that
online learning increases the accessibility of education
for different social groups. Education becomes more in-
teractive through digital interaction between participants
in the process. This is consistent with M. Liu et al. (2023),
who examined the use of generative artificial intelligence
in education. The authors noted that digital tools enhance
the interactivity of learning. Educational content is trans-
formed into a multimedia and adaptive format oriented
towards different learning styles. This is consistent with
Y. Li et al. (2024), who showed that the digital environment
makes it possible to create adaptive learning materials that
take students’ needs into account. Assessment in the digi-
tal environment is gradually becoming formative and con-
tinuous. This is consistent with S. Timotheou et al. (2023),
who noted that digital technologies change approaches to
assessment and the monitoring of learning outcomes.
Digital analytics is becoming a tool for monitoring
students’ academic achievement. This is consistent with
B. George & O. Wooden (2023), who emphasised the role
of data analytics in improving the effectiveness of educa-
tional management. The educational process is becoming
more personalised through digital technologies and adap-
tive learning systems. This is consistent with M.H. Al Na-
jdawi et al. (2024), who showed that artificial intelligence
makes it possible to predict and adapt students’ education-
al trajectories. Digital transformation changes the struc-
ture of academic communication, making it networked and
multi-channel. This is consistent with J. Paul et al. (2024),
who noted that digital systems create new forms of com-
munication between participants in the educational pro-
cess. Education is moving from a linear model of knowl-
edge transmission to an interactive and flexible learning
system. This is consistent with S. Timotheou et al. (2023),
who emphasised that digitalisation changes the classical
structure of the learning process. The digital transforma-
tion of education is not merely technological modernisa-
tion, but a profound change in the educational paradigm.
This is consistent with S. Bianchini et al. (2023), who con-
sidered digital transformation as part of broader system-
ic changes in society and education. The authors stressed
that digitalisation has a long-term structural impact. The
generalisation of the study findings makes it possible
to state that the digital transformation of education is a
complex and multi-level process that covers both the in-
stitutional and pedagogical dimensions of the functioning
of the education system. It was established that digital
technologies act as a system-forming element of the edu-
cational environment, changing the nature of interaction
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between teacher and student, the structure of the learning
process and approaches to assessing learning outcomes. It
is also noted that digitalisation fosters the development of
flexibility, access, and personalisation in education, which
forms a new educational paradigm based on the student,
the student’s autonomy, and the continuity of learning.
Overall, the findings confirm that digital transformation
is not merely a stage of modernisation, but a fundamental
change in the logic according to which education functions.

CONCLUSIONS

The digital transformation of education is not a local pro-
cess of technology implementation, but a systemic re-
structuring of the entire educational paradigm, covering
the organisational, pedagogical and communicative levels
of the university environment. It has been confirmed that
higher education is gradually moving from the traditional
model of knowledge transmission to a digital networked
ecosystem in which technology performs not an auxilia-
ry, but a structuring function. It was established that the
digital transformation of education is reflected in a change
in the logic of the educational process: from fixed class-
room-based formats to flexible, adaptive and blended
learning models. This is accompanied by a shift towards a
student-centred educational paradigm, in which the stu-
dent acts as an active subject of learning, while the teacher
is transformed from a bearer of knowledge into a facilitator,
tutor and designer of the educational environment. Chang-
es in roles are among the most important quality results of
the digitalisation of education.

The digital educational environment at the universi-
ty is represented by an integrated system that combines
digital platforms, learning content, communication sys-
tems and administrative services. In the university’s dig-
ital educational environment, all educational processes
are mediated by technology, which ensures continuity in
the educational process, accessibility and opportunities to
personalise learning paths. A qualitatively new outcome
is the formation of a networked structure of the educa-
tional process, in which interaction between participants
is continuous, multi-channel and dynamic. The findings
also confirm that digital educational technologies, in-
cluding LMSs, online platforms, video communication and

interactive tools, have become a basic infrastructural
component of education. They ensure not only the trans-
mission of educational content, but also assessment, an-
alytics, learning process management and feedback. This
brings a qualitative change to the organisation of learning,
making it more flexible, modular and personalised.

The introduction of digital approaches substantially
expands access to education and increases its flexibility.
At the same time, the digital competencies of teachers and
students become increasingly important as a key factor in
the effectiveness of the educational process. The absence
or low level of such competencies remains one of the main
barriers to high-quality digital transformation. The com-
parative analysis revealed differences between tradition-
al and digital learning models. Whereas the traditional
model is characterised by rigid structure, limited student
autonomy and the dominance of the teacher, the digital
model is based on interactivity, flexibility, personalisation
and the active role of the student. This indicates a tran-
sition from a vertical to a horizontal, networked logic of
educational interaction.

The theoretical modelling of the digital educational
environment of a university made it possible to establish
that all its elements, including the teacher, the student,
platforms, content, communication systems and admin-
istrative systems, function as a single interconnected sys-
tem. A change in one element automatically affects the
transformation of the entire educational ecosystem, con-
firming its systemic and dynamic nature. Further research
should focus on the empirical testing of the effectiveness
of digital educational models in different types of higher
education institutions, as well as on studying the impact of
artificial intelligence on the individualisation and quality
of the learning process.
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Linpposa TpaHcdopmaLisi OCBITHbOro cepeoBULLA YHIBEPCUTETIB:
neAaroriyHi BUKJIMKM Ta coliaNbHi Hacaigkm

AHOTaLI,iﬂ. MeTo10 pocmimkeHHs1 6y7I0 KOMILIEKCHe OOIpyHTyBaHHSI 1mdpoBoi TpaHcopmanii Buioi OCBiTH.
MeTo0/I0Tisl BK/IIOUasa aHaJli3 HayKOBUX JKepe i cTpaTeriunux JokyMeHTiB y cdepi nudposoi TpaHcdopmaliii ocsitu,
KOHIIEITyaTi3allil0 KIIYOBUX MOHSTh, MOPIiBHSIbHUI aHasIi3 TpaauililiHoi Ta uGpOBOi MOfeieii HaBUaHHS, a TAKOX
CTPYKTYPHO-(QYHKIIiOHaIbHE MOJeToBaHHI. OCHOBHI pe3ylbTaTy AOCTIIKeHHSI TOMSITaau B TOMY, 10 6y70 CUCTeMHO
y3aranbHeHO 1[MdPOBY TpaHchOpMAaIlilo OCBITH SIK 6araTopiBHEBMII MpolLec, SIKMit OLHOYACHO OXOTUIIOE MeJaroriyHumii,
TEeXHOJIOTIYHMIT Ta opraHisauiiiHuit BUMipu QYHKIIIOHYBaHHSI yHiBepcuTeTy. Bylo BM3HAue€HO Ta KOHIIEINTYaabHO
YTOUYHEHO TOHSITTS «UMPOBe OCBITHE cepemoBUIle YHIBEpCUTETY» SIK IiHTErpoBaHy €KOCUCTEMY, IO BKIIIOUAE
unudposi iaTrGopmu, OCBiTHI KOHTEHT, KOMYHIKaIliliHi KaHa/IM, aAMiHICTPATUBHI CUCTEMM Ta YIACHUKIB OCBiTHBOTO
Tpoliecy, sIKi B3aEMOJIIOTh y MepexkeBiit uudposiit cTpykTypi. V pe3ynbTaTi LOCTiIKeHHS BCTAHOBIEHO, 1o udpoBa
TpaHchopmalis MpU3BOAUTH IO CUCTEMHOI 3MiHM pOJiei yuaCHMUKIB OCBITHBOTO MPOIIeCy: BUKIaLay TPaHCHOPMYEThCS
3 HOCisl 3HaHb y dacwiitaTopa Ta gu3ajliHepa HAaBUYaJIbHOTO CepefoBUINA, a CTyLeHT HabyBae CTAaTyCy aKTMBHOTO
cyb’eKkTa Ta CIiBTBOPISI 3HAaHb. BUSIBIEHO, 10 KIIOYOBMMM XapaKTePUCTUKaMM LUGPOBOrO OCBITHBOTO CepemoBUINa
€ iHTepaKTUBHICTb, THYUKiCTb, HOCTYITHICTb, MEPCOHAi3allisi Ta TEeXHOJIOTiYHa OIocepefKOBaHiCTh. [JoBeleHO, IO
unudposi ocBiTHi TexHosorii (LMS, onmaitH-maTdopmu, BimeoKOMyHiKallisi, iHTepaKTMBHI iHCTpYMeHTH) CTalOTh
LeHTPaIbHMUM eJIeMeHTOM OpraHisallii HaBuaabHOTO IIPOLIeCy, 3a6e31euy0un He Jullle riepeJauy 3HaHb, a i YIIpaBIiHHS
HaBUaHHSM, OI[iHIOBaHHS, aHATITUKY OCBITHBOI HisUIbHOCTI Ta HOpMYBaHHSI iHAMBIZYalIbHUX OCBITHIX TPa€EKTOPiii.
Takoxx 6y70 po3po67eHO CTPYKTYPHY MOZENb LM(GPOBOrO OCBiTHBOTO CepemoBMINa YHiBEPCUTETY, sIKa MiATBEPIKYE,
mo edeKTUBHICTh OCBITHBOTO IMPOLECY 3aJeXKMUThb Bij iHTerpauii BCiXx KOMIIOHEHTIB Y €IuHy LMGIPOBY CUCTEMY, Je
B3a€EMOJisI MiXX efleMeHTaMu € 6e31epepBHOI0, aJalTUBHOIO Ta TEXHOIOTIYHO OMocepeJKOBaHO0. [IpakTuUHe 3HAaUeHHS
pe3y/nbTaTiB JOCTIIKEeHHS MOMIATae Y MOKIMBOCTI iX BUKOPUCTAHHS [JIST IPOEKTYBAHHS Ta BOOCKOHAMEHHS IM(GPOBUX
OCBITHIX cepemoBMIIN y 3aKjagax BUIOI OCBiTM, PO3POOKM CTpATEriii BIPOBAKEHHS 3MIlIAHOTO Ta JMUCTAHIiTHOTO
HaBUaHHSI, a TaKOX MigBUIIEeHHS e(DeKTUBHOCTI yIpaBliHHS OCBITHIM IIPOIIeCOM

KnouoBI CN0Ba: TexHonoriuHa onocepeaKoBaHicThb; iHAMBiAyalIbHi TPaeKTOpii; agMiHicTpaTUBHI cucTeMM; 3MilIaHe
HAaBYaHHS; OCBiTHilf KOHTEHT
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Play activity as a means of developing cognitive activity
in preschool children

Abstract. The study aimed to determine the comparative effectiveness of different types of play activity in developing
cognitive activity among preschool children. The study was conducted as a quasi-experimental empirical investigation
using pedagogical observation, a formative experiment and comparative analysis. The sample comprised 90 children aged
5-6 years, divided into three groups according to the type of play activity and taught under a single methodological
protocol. The findings showed that cognitive activity has an integrated structure, with interest predominating (57.8%) and
with insufficient expression of independence (18.9%) and initiative (23.3%) at the initial stage. In the didactic games group,
an increase was recorded in concentration (to 56.7%) and independence (to 43.3%), indicating a stronger ability among
children to maintain focus on a task and complete an action without external support. In role-play games, an increase
was observed in questioning activity (to 53.3%) and initiative (to 50.0%), accompanied by a shift towards the independent
development of play-based interaction. In the physical games group, the changes were limited and mainly concerned
general involvement, without a significant effect on the structural components of cognitive activity. The comparative
analysis showed a higher proportion of children with a high level of cognitive activity in the didactic games group (46.7%)
and the role-play group (43.3%) than in the physical games group (30.0%). The practical significance of the study lies in
the possibility of using the findings to select play-based forms of activity in preschool education institutions: didactic
games for developing concentration and independence, role-play games for strengthening initiative and questioning
activity, and physical and free-play activities for maintaining children’s general involvement

Keywords: interest; initiative; concentration; independence; interaction; dynamics; organisation

INTRODUCTION

The relevance of the study is determined by the need in
preschool education for pedagogical tools that stimulate
children’s active cognition, rather than merely the as-
similation of ready-made information. In preschool age,
children develop an interest in new things, the ability to
ask questions, concentrate on a task and search for solu-
tions independently. The development of cognitive activ-
ity, therefore, requires specially organised activities that

Suggested Citation:

correspond to children’s age-related capabilities. Play
activity is one of the most natural means of such devel-
opment, as it combines cognitive content with a form of
action accessible to preschool children. Through play, chil-
dren show initiative, interact with peers, make decisions
and test different ways of completing tasks. The research
problem lies in the fact that, in preschool education prac-
tice, play is often used in a generalised way, without a clear
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distinction between its types and pedagogical outcomes. In
this context, it is important to determine how didactic, role-
play, and physical/free-play activities influence individual
components of preschool children’s cognitive activity.
Studies of the cognitive activity of older preschool
children have established its multicomponent structure,
in which interest, initiative and independence play a key
role. In the study by T. Ponomarenko & O. Kuzina (2023),
the cognitive activity of older preschool children was de-
scribed as a multicomponent formation, with interest, ini-
tiative and independence identified as its central elements.
The study showed that these components developed un-
evenly: a child’s interest in a task was not always accom-
panied by readiness to act independently. In a later study,
T. Ponomarenko & O. Kuzina (2025) shifted the focus to
the pedagogical conditions for developing cognitive activ-
ity. The authors demonstrated that the stability of positive
changes depended on the educator’s preparedness for pur-
poseful support, through which situational interest devel-
oped into more stable cognitive engagement. This line of
reasoning was further developed in studies focusing on
specific means of activating cognition. In the context of
mobile play technologies, N. Bakhmat et al. (2025) identi-
fied a statistically significant relationship between digital
play and children’s cognitive development. The most no-
table changes concerned attention and the speed of infor-
mation processing; however, the effect on initiative and in-
dependence was less pronounced, indicating that different
play formats have an uneven impact. A similar conclusion
was reached in a study of interactive methods for preparing
preschool children for school. H. Vatamaniuk et al. (2024)
found that combining play with other active forms of work
increased the level of material assimilation and supported
the development of basic cognitive functions. At the same
time, the outcome depended on the degree to which the
activity was structured, which again underlined the im-
portance of pedagogical organisation. A separate aspect of
this issue was examined through pedagogical support for
children living in difficult life circumstances. O. Nehrii et
al. (2025) showed that play activity performed a stabilising
function and helped restore cognitive activity. However, the
effectiveness of this influence was determined not by the
mere presence of play, but by the coherence of pedagogical
actions and the integrity of the supportive environment.
The importance of guiding play was specified in stud-
ies devoted to the organisation of play activity. N. Ma-
rievych et al. (2022) concluded that unguided play did not
ensure the stable development of cognitive indicators,
whereas pedagogically guided play activity produced a
more pronounced result. This made it possible to interpret
play as a developmental resource only when its content and
methodology were properly organised. The issue of prepar-
ing educators for such organisations was further developed
in the context of gamification in professional education.
T. Koval et al. (2024) found that the use of game mechanics
in the training of future educators strengthened their abil-
ity to organise children’s learning activities. The results
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indicated a connection between educators’ professional
skills and the quality of stimulation of preschool children’s
cognitive activity. The potential of play was expanded in
studies in which it was combined with other developmen-
tal practices. O. Budnyk et al. (2025) demonstrated that the
integration of play technologies with art-therapeutic tools
enhanced children’s cognitive development and emotional
involvement. This finding showed that play may be more
effective when combined with practices that support emo-
tional state and creative self-expression.

In the digital educational environment, the issue of
child development has been examined through the devel-
opment of soft skills and interaction with the surrounding
environment. L. Lokhvytska et al. (2025) found that e-learn-
ing stimulated the communicative activity and adaptabil-
ity of six-year-old children. At the same time, its influence
on deeper cognitive processes was indirect, indicating the
need to combine digital formats with direct play-based in-
teraction. Evidence of the effectiveness of digital play ped-
agogy was also obtained in a quasi-experimental study of
preschool cognitive development. V.]J. Clemente-Suarez et
al. (2024) examined the impact of digital device use on chil-
dren’s cognitive development and showed that the digital
environment may affect specific cognitive abilities in dif-
ferent ways. It was also emphasised that the effect depend-
ed not only on the use of devices themselves, but also on
the nature of digital interaction.

The analysis of these studies showed that the academ-
ic literature contains a substantial body of evidence on the
role of play activity in children’s development. At the same
time, the comparative effectiveness of different types of
play, as well as their influence on individual components
of cognitive activity under the conditions of a standardised
pedagogical experiment, remained insufficiently explored.
There was not enough evidence to compare didactic,
role-play and free-play activities within a single research
framework. The study aimed to determine the influence of
different types of play activity on the development of cog-
nitive activity in preschool children and to establish their
comparative effectiveness.

MATERIALS AND METHODS

The study of preschool children’s cognitive activity was
conducted as a quasi-experimental empirical investigation
of its structure and dynamics under different types of play
activity. The methodological model combined theoretical
analysis, pedagogical observation, a formative experiment
and comparative analysis of the results. The empirical base
consisted of preschool education institutions in the cities
of Uman, Vinnytsia and Kyiv, selected to cover urban ed-
ucational environments of different scales and to enable
cross-institutional testing of a single methodological pro-
tocol (Preschool Educational Institution..., n.d.; Municipal
Institution “Preschool...”, n.d.; Preschool Education Insti-
tution (Nursery...,n.d.). The study involved 90 children aged
5-6 years. The preliminary distribution of children by levels
of cognitive activity was carried out using standardised

Scientia et Societus, Vol. 5, No. 1, 2026

71



72

Play activity as a means of developing cognitive activity...

pedagogical observation sheets, which recorded interest,
initiative, questioning activity, concentration and inde-
pendence on a three-level scale: high, medium and low.
In each institution, three subgroups of 10 children were
formed. Each subgroup worked with a different type of play
activity: didactic games, role-play games, or physical/free-
play activities. In total, each type of play activity included

30 children from the three cities. This distribution made
it possible to compare the results under the same initial
conditions, without moving children between institutions
and without overloading the existing age groups. The ex-
periment was implemented according to a single method-
ological protocol, which ensured the comparability of the
results regardless of location (Table 1).

Table 1. Matrix of the single methodological protocol of the study

Protocol component What was standardised

How it was implemented in all preschool education institutions

Organisation of
sessions

Frequency, duration
and time of delivery

Three times a week, 25-30 minutes, in the first half of the day

Session structure Sequence of pedagogical actions

Introductory motivation, explanation of rules,
main game and brief concluding discussion

Assignment of forms

Type of play activity of play to groups

Didactic, role-play and physical/free-play activities

were not combined within a single experimental condition

Play scenarios Content and rules of the games

Identical scenarios with uniform instructions for educators were used

Didactic materials Tools, cards, objects and play sets

Identical or functionally equivalent materials were used

Assessment criteria Indicators of cognitive activity

Interest, initiative, questioning activity, concentration
and independence were assessed

Assessment scale Levels of indicator manifestation

Three levels were used: high, medium and low

Data recording Method of collecting results

Standardised pedagogical observation sheets were completed

Shared understanding

: )
ducator preparation of the procedure

Joint instruction was provided before the experiment began

Implementation

Compliance with the protocol
control

Selective checks of observation sheets and periodic video recording

of sessions were carried out with parental consent

Source: created by the authors

The study was coordinated centrally. Educators who
were already working with the relevant age groups and had
at least three years of teaching experience took part in the
experiment on a voluntary basis. They received instruction-
al and methodological materials in electronic format by
email and through a shared cloud repository. The package
included a description of the types of games, session sce-
narios, time parameters, assessment criteria and observa-
tion sheets. The didactic sessions included the games “Find
the odd one out” (Vseosvita, 2021), “What has changed?”
(Vseosvita, 2024a) and “Continue the sequence” (Vseosvi-
ta, 2024b). These involved work with cards, object images
and tasks requiring comparison, classification, memorisa-
tion of changes, identification of patterns and selection of
the next element according to a given logic.

Before the formative stage, remote instruction was
provided by videoconference. During this session, the pro-
cedure for conducting the activities and the rules for re-
cording the results were agreed upon. The experiment was
conducted in parallel in all institutions over 8 weeks ac-
cording to the same schedule: 3 sessions per week, each
lasting 25-30 minutes, in the first half of the day. The type of
play activity was assigned to a specific group and remained
unchanged throughout the formative stage. To ensure
equal conditions, identical or functionally similar didactic
materials were used, the instructions for the games were
reproduced without alteration, and the session structure
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was unified, consisting of introductory, main and conclud-
ing parts. The results were recorded by educators directly
during the sessions using standardised observation sheets.
The integral level of cognitive activity was determined ac-
cording to the ratio of five components: interest, initiative,
questioning activity, concentration and independence. The
leading dynamics were identified through those indicators
in which the largest increase in the proportion of children
with a high level was recorded after the formative stage.
To increase reliability, one session in each subgroup was
randomly selected once a week for video recording, sub-
ject to parental consent, and some observation sheets were
selected by random sampling for double assessment by
another educator or researcher. The completed forms were
sent to the research coordinator electronically through a
secure cloud repository and duplicated by email. The data
obtained from different cities were combined into a single
database for subsequent comparative analysis between the
groups. The methodological limitations of the study were
determined by the sample size (n=90), its age homogenei-
ty, reliance on pedagogical observation as the main tool for
data recording, and the eight-week duration of the forma-
tive stage, which did not include assessment of the long-
term effects of play activity.

The ethical organisation of the study complied with
national and international regulatory and ethical require-
ments, including the Order of Ministry of Education and



Science of Ukraine No. 552 (2023), the Law of Ukraine
No. 2402-IIT (2001), the United Nations (1989), the Law of
Ukraine No. 2297-VI “On Personal Data Protection” (2010),
the British Educational Research Association (2024) and
the UNICEF (2021). Compliance with these requirements
was ensured by obtaining informed consent from the chil-
dren’s parents or legal representatives, voluntary partici-
pation, the right to withdraw at any stage, data confiden-
tiality, the prevention of psychological discomfort, and the
delivery of activities in the children’s usual educational
environment. Video recording was carried out only with
separate written parental consent, and all results were pro-
cessed in aggregated form without identifying the children.

RESULTS

Structural organisation

of preschool children’s cognitive activity in play activity
Preschool children’s cognitive activity appears as an in-
tegral formation that combines interest in the activity,
initiative, the ability to ask questions, concentration and
independence (da Silva, 2025). These components do not
function in isolation; rather, they are interrelated and
change depending on the nature of the activity and the
conditions in which it is organised. In a play environment,
this interaction acquires a particularly dynamic character,
since play creates situations of choice, variation in actions
and direct child involvement in the process of cognition.
At the same time, the expression of individual components
is not uniform, which requires clarification of their ratio
and initial level of development in children from differ-
ent groups. This makes it possible to specify the structural
characteristics of cognitive activity through its actual man-
ifestations in activity.

Preschool children’s cognitive activity is therefore un-
derstood as an integrated formation encompassing inter-
est, initiative, questioning activity, concentration and in-
dependence. This interpretation defines it not as children’s
general involvement in an activity, but as a system of
observable manifestations through which preschool chil-
dren’s readiness to learn, act, clarify and find solutions in-
dependently is expressed. Interest became the initial con-
dition for such activity, as it ensured the child’s emotional
acceptance of the task and involvement in the play situa-
tion. The desire to take part in the game, respond to new
content and maintain contact with the educator and peers
created the basis for further cognitive action. At the same
time, interest was not a sufficient indicator of developed
activity, since it could remain a situational response to at-
tractive material. The further development of cognitive ac-
tivity was associated with initiative, which indicated a shift
from emotional involvement to the child’s own action.
Whereas interest ensured readiness to enter the activity,
initiative revealed the preschool child’s ability to influence
its content: to suggest ways of completing the task, change
the course of the game, take on a role or independent-
ly choose a way of acting. Through this component, the
child’s participation ceased to be merely a response to an
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adult’s instruction. An initiative-taking position, in turn,
strengthened questioning activity. Questions arose when
the child not only accepted the rules of the game, but also
tried to understand them more deeply, clarify a rule, identi-
fy a cause or find another way of acting. Questioning activ-
ity, therefore, reflected not the number of verbal responses,
but the child’s orientation towards cognitive clarification
of the situation.

For these manifestations not to remain fragmentary,
concentration became essential. It ensured the duration
and stability of cognitive activity, made it possible to
keep attention on the task, avoid interrupting the action
because of incidental stimuli and bring it to completion.
As a result, initial interest, initiative and questions de-
veloped into consistent activity. Independence was the
most generalised manifestation of cognitive activity. It
combined motivational, cognitive and behavioural com-
ponents, as it involved the ability to act without constant
adult assistance, choose a method of completion, moni-
tor the result and correct mistakes. Independence showed
that cognitive activity had moved beyond externally sup-
ported participation and had acquired the nature of the
child’s own activity (Chen & Ding, 2024). The separate
definition of the components of cognitive activity made
it possible to clarify their content. However, a full under-
standing of this phenomenon required an explanation
of how these components were related to one another
in play activity. It was the interaction between interest,
initiative, questioning activity, concentration and inde-
pendence that determined the actual nature of a pre-
school child’s cognitive behaviour.

In the context of play activity, the components of
cognitive activity form a functional system in which each
element has its own purpose. Interest ensures the child’s
involvement in the play situation, initiative determines the
child’s active position, questioning activity directs cogni-
tive exploration, concentration sustains the duration of the
activity, and independence indicates the degree to which
the activity has been internally accepted. The connection
between interest and initiative is conditional. Interest cre-
ates a prerequisite for active participation, but it does not
always develop into the child’s own initiative. If the game
remains overly regulated, the child may remain interested
but act mainly within the limits of the instruction. In situa-
tions involving choice, an open-ended task or role develop-
ment, interest is more likely to develop into the independ-
ent proposal of actions. Questioning activity is most clearly
linked to initiative. Questions arise when the child not
only perceives the conditions of the game, but also seeks
to clarify, change or expand them. In this sense, questions
do not perform an auxiliary function, but a cognitive and
organisational one: through them, the child builds an inde-
pendent understanding of the situation and influences the
subsequent course of the activity. Concentration supports
the implementation of the other components. Without suf-
ficient concentration, interest quickly loses stability, initi-
ative becomes fragmentary, and questions do not develop
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into completed action. The most stable manifestations of
concentration arise when the play task has a clear purpose,
corresponds to the child’s capabilities, and, at the same
time, contains an element of exploration. Independence
depends on the coherence of the preceding components. It
is not formed simply by giving the child freedom of action,
since it requires motivational involvement, a clear task,
sufficient attention and the possibility of choice. In play,
independence becomes evident when the child can make
decisions within the rules and see the result of their own
action. Cognitive activity in play had a systemic organisa-
tion, as its development was determined by the coherence
of several conditions: the emotional appeal of the play sit-
uation, sufficient cognitive complexity, the possibility of
choice and the completion of the action. It was the combi-
nation of these factors that made it possible to distinguish

the child’s situational external involvement from stable
cognitive activity, expressed in conscious engagement in
play, sustained interest, independent choice of actions and
the desire to achieve a result (Maria & Sumantri, 2025).
Baseline indicators were recorded using a single-level scale
(high, medium and low) based on standardised observation
sheets, which ensured the comparability of results across
institutions in Uman, Vinnytsia and Kyiv. In each institu-
tion, observation was carried out in three subgroups of 10
children, assigned to different types of play activity. The
primary data, therefore, reflected not only the general state
of the sample but also the comparability of the subgroups
before the formative stage began. The initial assessment
made it possible to determine the baseline state of pre-
school children’s cognitive activity before the introduction
of different types of play activity (Table 2).

Table 2. Initial distribution of children by levels of cognitive activity

Level of cognitive activity Number of children Share of the total sample, %
High 18 20.0
Medium 49 54.4
Low 23 25.6
Total 90 100.0

Note: the share of children was calculated as a percentage of the total number of participants (n=90) for each level of cognitive activity

Source: compiled by the authors

The predominance of the medium level indicated the
presence of basic cognitive involvement, although its mani-
festations were not yet sufficiently stable. For a considerable
proportion of the children, activity remained dependent on
external adult support, confirming the need for targeted peda-
gogical influence through play activity. Comparison of baseline

indicators by urban location made it possible to assess
whether institutional or regional factors affected the chil-
dren’s initial level of cognitive activity. Since all three types
of play activity were represented in each city, this analysis
performed a control function and confirmed the validity of
subsequent comparison, specifically by type of play (Table 3).

Table 3. Initial distribution of children by levels of cognitive activity across urban locations

City High level, n (%) Medium level, n (%) Low level, n (%) Total
Uman 6 (20.0) 16 (53.3) 8(26.7) 30
Vinnytsia 7 (23.3) 15 (50.0) 8(26.7) 30
Kyiv 5(16.7) 18 (60.0) 7(23.3) 30
Total 18 (20.0) 49 (54.4) 23 (25.6) 90

Note: percentages were calculated as the proportion of children at a given level out of the total number of participants in the corresponding

urban location. In each city, the sample included three subgroups of 10 children according to the type of play activity

Source: summarised by the authors

The closeness of the values across the three urban loca-
tions indicated the absence of marked differences between
the children at the initial stage according to institutional
affiliation. This comparability of indicators confirmed the
consistency of the sample and provided a basis for further
analysis of the influence of different types of play activ-
ity, as each type was represented in every city. The com-
ponent-based cross-section offered a more precise expla-
nation of the general distribution of levels. The strongest
element of cognitive activity was interest in the activity:
more than half of the children demonstrated a high lev-
el of interest — 52 children (57.8%). This meant that most
preschool children willingly entered the play situation, re-
sponded positively to new tasks and maintained emotional
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involvement. However, this indicator did not directly trans-
late into initiative: only 21 children (23.3%) independent-
ly suggested ways of acting or changed the course of the
game, whereas in 28 children (31.1%) this component re-
mained at a low level.

Questioning activity occupied an intermediate po-
sition between emotional involvement and independent
action. A high level was recorded in 24 children (26.7%),
a medium level in 39 children (43.3%) and a low level in
27 children (30.0%). This indicated that questions mainly
arose in response to difficulties or the need to clarify rules,
but had not yet become a stable form of cognitive explora-
tion. Concentration proved to be more stable: 31 children
(34.4%) maintained attention at a high level, 40 children



(44.4%) at a medium level, while 19 children (21.1%) quick-
ly lost concentration. Independence remained the most
problematic component. Only 17 children (18.9%) demon-
strated a high level, whereas a low level was recorded in 37
children (41.1%). This showed that initial interest in the
game did not always develop into the ability to act with-
out adult support, choose a method of completion and
control the result of one’s own action. The ratio of compo-
nents clarified the internal structure of cognitive activity
at the initial stage. Interest predominated as the leading
component, ensuring involvement in the activity; how-
ever, it did not develop to the same extent into initiative
and independence. Questioning activity and concentration
occupied an intermediate position, supporting the cogni-
tive process but not ensuring its completeness. Independ-
ence remained the most vulnerable element, limiting the
integrity of cognitive activity. At the ascertaining stage, a
heterogeneous structure of cognitive activity was recorded,
in which the predominance of interest was combined with
insufficient expression of independence and initiative. The
obtained indicators provided a basis for further analysis of
the influence of different types of play activity on the indi-
vidual components of this formation.

Didactic games as a factor in the development
of the cognitive components of cognitive activity
Didactic games are an effective means of influencing the
cognitive components of cognitive activity because they
combine play motivation with clearly organised activity
content (Vahlo et al., 2022). Their specificity lies in the fact
that cognitive tasks are presented through a structured
system of rules and actions, which directs the child’s ac-
tivity and reduces randomness in task completion. Under
such conditions, interest in the game is supplemented by
the need to perform mental operations, ensuring deep-
er involvement in the cognitive process. This makes it
possible to regard didactic games as a form of activity in
which attention, thinking and concentration are not only
manifested, but also acquire a more stable and purposeful
character. A didactic game is a form of organising cognitive
activity in which educational content is presented through
rules, a play-based condition and an expected result. Its
distinctive feature is that the child becomes involved in the
task not through direct instructional teaching, but through
the need to act within a clear play situation. As a result,
cognitive action acquires practical meaning for the pre-
school child. In the structure of a didactic game, the cogni-
tive aim does not exist separately from the play motive. It
is expressed through specific operations that the child per-
forms during play: comparing objects, identifying shared
and distinctive features, classifying objects, establishing
a sequence or determining a causal link. For this reason,
such games provide not only emotional involvement, but
also organised mental activity.

For example, in the game “Find the odd one out” (Vse-
osvita, 2021), the child was presented with a series of cards
containing four images, three of which shared a common
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feature, while one did not belong to the group. The child
had not only to name the odd item, but also to explain the
basis for the choice: colour, shape, function, material or be-
longing to a particular category. This game activated the
operations of comparison, classification and generalisa-
tion. In the game “What has changed?” (Vseosvita, 2024a),
children first examined a set of objects or images, after
which one element was removed, replaced or moved to
a different position. The task was to recall the previous
arrangement and identify the change, which developed
visual memory, attention to detail and the ability to retain
an image in mind. In the game “Continue the sequence”
(Vseosvita, 2024b), children had to identify the pattern in
the alternation of objects and independently select the
next element, which supported the development of logical
thinking, analysis and prediction. These games show that
the didactic form creates a guided cognitive situation for
the child. In this situation, the result depends not on ran-
dom activity but on the correct performance of a mental
operation. For this reason, participation in the game grad-
ually moves from a simple response to the material towards
a conscious choice of a method of action. The structured
nature of a didactic game is of fundamental importance for
the development of cognitive activity. A clear sequence of
“condition - action — result” helps the child understand the
aim of the task, maintain attention and relate their own
actions to the expected outcome. Under these conditions,
cognitive activity acquires a directed character: the child
not only participates in the game, but also performs a spe-
cific intellectual task that supports the development of at-
tention, thinking, concentration and independence.

The structured tasks embedded in didactic games de-
termine the specific nature of their influence on the cogni-
tive components of cognitive activity. Their organisation
reduces randomness in children’s actions and gives the
cognitive process a clear direction. As a result, the child’s
attention is focused on performing a specific operation and
monitoring its outcome. Attention becomes more stable in
the context of a didactic game. A clear aim and an under-
standable result reduce distractions and sustain interest
throughout the task. The child concentrates not only at the
beginning of the game, but also during its course, since each
action affects the final outcome. Thinking is directly linked
to the nature of the tasks. Performing actions according to
a model, searching for patterns, and identifying similari-
ties and differences activate analysis, synthesis, generali-
sation and classification. The structured nature of the task
ensures the sequence of mental actions: the child focuses
on the condition, relates the elements to one another and
checks the result. Concentration is supported through a
combination of clear rules and the need to complete the
action. The most stable concentration occurs when the task
corresponds to the child’s abilities while also containing an
element of exploration. Excessive complexity or oversim-
plification reduces concentration; therefore, the selection
of game content is of fundamental importance (Shaheen et
al., 2024). Thus, structured tasks in didactic games ensure
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the coordinated interaction of cognitive processes. Atten-
tion supports performance, thinking determines the meth-
od of action, and concentration ensures its completion.
The structured nature of didactic games had the most
pronounced effect not on the children’s initial interest in
the activity, but on their ability to maintain focus on the
task and complete it with less adult assistance. This was
explained by the logic of the didactic game itself: the child
worked with a rule, a sequence of actions and a verifiable

result. Changes, therefore, appeared primarily in concen-
tration and independence. At the formative stage, the most
noticeable changes in the didactic games group concerned
concentration and independence. Structured tasks helped
children retain instructions more often, complete actions,
and require less constant adult support. The dynamics of
independence were particularly indicative, as this compo-
nent had been less developed at the outset and depended
most strongly on pedagogical support (Fig. 1).

60 56.7  Concentration €0 Independence
433 43.3 40 43.3 40
20 33.3 33.3 20 H Before the experiment
233 20 13.3 After the experiment
20 I I1O 20 I :
0. - 0. -
High level Medium level Low level High level ~ Medium level Low level

Figure 1. Dynamics of concentration and independence in the didactic games group, %
Notes: percentages were calculated from the total number of children involved in didactic games across the three urban locations (n=30;

10 children in each institution)
Source: compiled by the authors

Didactic games primarily strengthened the regulato-
ry aspect of cognitive activity. After the formative stage,
the children not only became more actively involved in
the tasks, but also maintained their logic more effective-
ly, acted more consistently and required external prompts
less often. The most important result was a decrease in
unstable manifestations: cognitive action was more often
completed independently, rather than interrupted because
of loss of attention or uncertainty about how to perform
the task. This confirmed that didactic games had a stronger
effect on the organisation of cognitive behaviour than on
the spontaneous expansion of initiative.

Role-play as an environment for developing initiative
and cognitive interaction

Role-play is a form of activity in which cognitive activity
develops through children’s interaction within an imagi-
nary situation. Its content is determined not by a prede-
termined task, but by the joint construction of a play space
in which each action gains meaning in the context of the
role and interaction with others. Under these conditions,
cognition is not limited to the performance of individu-
al operations, but includes understanding the situation,
clarifying conditions, coordinating actions and explaining
one’s own decisions. This changes the nature of cognitive
activity: it becomes more open, variable and dependent on
the communicative process (Delfin & Wang, 2023). Initi-
ative and questioning activities become particularly im-
portant, as they ensure the development and maintenance
of play-based interaction. Role-play appeared as a form
of activity in which cognition occurred through interac-
tion with other participants and the reproduction of so-
cial situations. Unlike didactic games, where the cognitive
task was set through a rule and an outcome, in role-play,
the content of the activity was formed as the imaginary
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situation unfolded collectively. This meant that cognitive
activity was not predetermined, but emerged and changed
during interaction.

Cognition within such play acquired a mediated char-
acter. The child did not work directly with learning ma-
terial, but acted through a role, which shaped the way of
perceiving, evaluating and responding. The content of
cognitive activity was determined not by a separate task,
but by the logic of the play situation: the need to reach
agreement, clarify conditions, explain one’s own actions
or understand the actions of another child. As a result,
cognitive processes became embedded in communication
and acquired social meaning. Social mediation was also
evident in the fact that the child’s activity depended on
the positions of other participants. Each action required
consideration of roles, rules of interaction and partners’
expectations. This created conditions in which cognitive
activity moved beyond individual performance and became
part of a shared process. The child not only performed
their own role, but also related it to the actions of oth-
ers, which required constant clarification and adjustment.
Within role-play, cognition did not have a fixed outcome,
which distinguished it from structured forms of activity.
The process of interaction became more important than
the final result: how the child understood the situation,
what questions they asked, how they built dialogue and
how they responded to changing conditions. For this rea-
son, cognitive activity acquired an open character and was
not limited to the performance of a predetermined action.
Thus, role-play outlined a different model of cognition, in
which the leading factor was not operational accuracy, but
the ability to navigate a social situation, understand an-
other person’s position and build one’s own line of behav-
iour. This feature determined its potential for developing
initiative and cognitive interaction.



The imaginary situation served as the central element
of role-play, as it set the content of the activity and deter-
mined the direction of cognitive activity. The child acted
not in real conditions, but in a modelled environment in
which every object, action or event acquired a condition-
al meaning. This required the constant correlation of real
experience with the play situation and active reflection on
what was happening. The development of cognitive ini-
tiative was directly linked to the openness of the imagi-
nary situation. Unlike structured tasks, it did not restrict
the child to a clear algorithm of actions. This created space
for independently determining the content of the game:
children suggested how events might develop, changed the
plot, introduced new elements or clarified existing ones. In
this case, initiative was expressed not as a response to a task
but as the ability to develop the activity independently. The
distribution of roles provided the structural basis for this
activity. Each role defined the child’s position, functions
and ways of interacting. Taking on a role required an un-
derstanding of its content, rules of behaviour and the ex-
pectations of other participants. This encouraged the child
to interpret the situation actively: it was necessary not
only to act, but also to explain one’s own actions, coordi-
nate them with partners and adjust them as the plot devel-
oped. Cognitive initiative was formed through this process
of coordination. The child asked questions, clarified details
and suggested changes or additions to the game. These
actions were not externally assigned, but arose from the
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need to sustain the play situation. This is why initiative in
role-play acquired a more spontaneous and variable char-
acter than in didactic forms of play. The development of
cognitive initiative was also supported by changes in roles
and situations. Moving from one role to another required
reorientation to new conditions, which strengthened flex-
ibility of thinking and the ability to adapt to change. This
broadened the range of cognitive actions and created addi-
tional opportunities for initiative to emerge. Thus, the im-
aginary situation and the distribution of roles determined
the specific nature of cognitive initiative development in
role-play. It was expressed through the child’s ability to
develop the content of the activity independently, inter-
act with other participants and sustain the development of
the play situation without external regulation. The open-
ness of the imaginary situation and the need to coordinate
actions within roles created conditions in which changes
appeared primarily in the components directly related to
initiating interaction. In the combined role-play group,
formed from three subgroups of 10 children in different
urban locations (n=30), the dynamics focused not on the
stabilisation of performance, but on the development of
cognitive dialogue: children asked questions more often,
clarified the conditions of the game and suggested possible
developments in the plot. The dynamics of questioning ac-
tivity and initiative reflected changes not only in the num-
ber of manifestations, but also in children’s participation
in role-play (Table 4).

Table 4. Dynamics of questioning activity and initiative in the role-play group

Component Stage High level, n (%) Medium level, n (%) Low level, n (%)
Questioning activity Initial 8(26.7) 13 (43.3) 9 (30.0)
Questioning activity Control 16 (53.3) 10 (33.3) 4(13.3)

Initiative Initial 7(23.3) 14 (46.7) 9 (30.0)
Initiative Control 15 (50.0) 11 (36.7) 4(13.3)

Note: percentages were calculated from the total number of children involved in role-play games across the three institutions (n=30; 10

children in each urban location)
Source: compiled by the authors

The data show that role-play had the strongest effect
on the components associated with the communicative
development of activity. Children’s questions more often
served to clarify, coordinate and develop the plot, while in-
itiative was expressed through the proposal of roles, new
actions and alternative directions for the game. Compari-
son with other types of play activity clarified the nature of
these changes. In the didactic games group, the increase in
initiative was more moderate, as the activity remained lim-
ited by the rules and structure of the task. In the physical
games group, activity was expressed mainly as involvement
in the action, but did not develop into cognitive clarifica-
tion or the expansion of content. By contrast, in role-play,
interaction itself became the source of cognitive activity,
which accounted for the higher indicators of questioning
activity and initiative. The analysis of the organisation of
activity showed that the changes affected not only individ-
ual indicators, but also the way children interacted.

During play, situations were increasingly observed in
which children distributed roles independently without
adult intervention, agreed on the rules of the game with-
in the group and maintained the game’s logic through dis-
cussion. The children themselves decided who would per-
form each function, agreed on the sequence of actions and
adjusted it according to the development of the plot. One
manifestation of these changes was the emergence of col-
lective planning. By the end of the formative stage, some
children, approximately 40.0%, were observed discussing
in advance how the game would unfold, which roles would
be involved and which actions would be performed. This
indicated a shift from situational interaction to a more
organised form of activity, in which cognitive activity was
combined with elements of self-regulation. Thus, role-play
changed the nature of cognitive activity by strengthening
its social dimension. The increase in questioning activi-
ty and initiative was accompanied by a transition towards
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a more independent organisation of activity, in which the
child acted not only as a performer of a role, but also as a
participant in the joint construction of a cognitive situation.

Physical and free-play activities as a means

of maintaining children’s general involvement
Physical and free-play activities differed from didactic
and role-play games in their lower degree of structure and
weaker orientation towards the performance of a specific
cognitive task. This feature determined a different type of
influence on children’s cognitive activity. Whereas in di-
dactic games the child acted within a clearly defined rule,
and in role-play within an imaginary social situation, in
physical and free-play activities, the process of participa-
tion itself became dominant. Action was more often de-
termined by a rapid response, changes in play conditions,
imitation of other children’s movements and maintenance
of the group’s general pace. For this reason, the cogni-
tive component in such games appeared indirectly: not
through the performance of a special task, but through ori-
entation in the situation, acceptance of rules, response to
signals and coordination of one’s own behaviour with the
actions of peers. Their developmental potential was linked
above all to maintaining emotional involvement, activ-
ity, readiness for interaction and a positive attitude to-
wards shared activity. In this case, emotional involvement
served as the initial condition for cognitive activity, since
the child entered the activity more willingly, accepted the
rules more easily and responded more quickly to changes
in the play situation. At the same time, such involvement
did not always develop into more complex forms of cog-
nitive behaviour. The child could move actively, maintain
contact with the group and show interest in the game, but
not necessarily ask questions, plan an action independent-
ly or sustain a cognitive task for a prolonged period. Physi-
cal and free-play activities should therefore be regarded as
a form of maintaining the general level of activity, rather
than as the main means of developing all components of
cognitive activity.

In such games, the child responded more quickly to
the situation, became involved in the action and followed
the general rhythm of the group, but did not always move
towards independent cognitive exploration or sustained
engagement with the task. This was because the content
of physical or free play often did not require a sequential
analysis of conditions, the choice of a method of solution
or verification of the result. The child’s main attention was
directed towards participation in a shared action, main-
taining the pace, coordinating movements and responding
quickly to changes in the situation. These manifestations
were important for children’s general activation, but they
did not provide sufficient duration of cognitive effort. For
this reason, the influence of this group of games was ex-
pected to be more evident at the level of interest and in-
volvement than at the level of independence or concen-
tration. Within the experiment, physical and free-play
activities were treated as separate conditions, making it
possible to examine the extent to which children’s general
activation could influence the cognitive sphere. This group
was not expected to show the same pronounced increase in
cognitive or regulatory components as the didactic games
group, since the tasks did not have a stable object-based
and logical structure. Nor was the development of ques-
tioning activity and initiative expected to be as active as
in role-play games, where children’s interaction required
constant clarification of the content of the game. The main
expected outcome was an increase in interest, readiness
to participate and a reduction in passive manifestations.
At the formative stage, in the physical/free-play group,
formed from three subgroups of 10 children in different
urban locations (n=30), the most noticeable changes con-
cerned interest and general involvement. The children par-
ticipated more willingly in shared play actions, responded
more quickly to changes in conditions and showed a posi-
tive emotional response to the play situation. At the same
time, the increase in independence, concentration and
questioning activity was less pronounced than in the di-
dactic and role-play groups (Table 5).

Table 5. Dynamics of individual components of cognitive activity in the physical/free-play group

Component Stage High level, n (%) Medium level, n (%) Low level, n (%)
Interest Initial 17 (56.7) 9 (30.0) 4(13.3)
Interest Control 20 (66.7) 8(26.7) 2(6.7)

Concentration Initial 10(33.3) 13 (43.3) 7 (23.3)
Concentration Control 12 (40.0) 12 (40.0) 6(20.0)
Independence Initial 6(20.0) 11 (36.7) 13 (43.3)
Independence Control 8(26.7) 12 (40.0) 10(33.3)

Note: percentages were calculated from the total number of children involved in physical/free-play activities across the three urban

locations (n=30; 10 children in each institution)
Source: compiled by the authors

The most noticeable change was the increase in the
high level of interest from 56.7% to 66.7%. This confirmed
that physical and free-play activities effectively supported
the emotional and motivational components of cognitive
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activity. The decrease in the proportion of children with a
low level of interest from 13.3% to 6.7% also indicated re-
duced passivity and greater readiness to engage in the play
process. However, the nature of this increase was mainly



general: the children responded more actively to the game
and participated more willingly in shared actions, but this
was not always accompanied by greater complexity in cog-
nitive behaviour. The summary of the obtained indicators
provided grounds for defining physical and free-play activ-
ities as a form of mainly supportive influence on preschool
children’s cognitive activity. They created a favourable
emotional background, increased children’s readiness to
participate in activities and reduced passivity. However,
they did not provide the same level of structured cognitive
advancement as didactic games, nor did they stimulate the
development of questions and initiative as actively as role-
play games. This was because physical/free play required,
to a lesser extent, the maintenance of a cognitive task, ex-
planation of the method of action or independent planning
of play content. Its effect was therefore moderate and con-
cerned primarily with children’s general involvement in
the play process.

Mysan & Demianenko

Comparative effectiveness

of different types of play activity

Comparison of the results makes it possible to regard play
activity as a system of forms with different directions of
influence on cognitive activity. The differences between
didactic, role-play and physical/free-play activities are re-
lated to the way the activity is organised, the degree of its
structure and the nature of children’s interaction. This re-
sults in different dynamics of change, both at the level of
individual components and at the overall level of cognitive
activity. The comparison of results obtained in the three
experimental groups, each formed from subgroups repre-
sented in all urban locations, together with the analysis of
the dynamics of individual components of cognitive activ-
ity, made it possible to specify the nature of the influence
of different types of play activity and to determine their
functional orientation in the development of preschool
children (Table 6).

Table 6. Comparative dynamics of cognitive activity by type of play activity

Indicator Didactic games Role-play games Physical/free-play activities
Overall, the high level after the experiment 46.7% 43.3% 30.0%
Low level after the experiment 10.0% 13.3% 23.3%
. . Concentration increased; Initiative increased; Interest increased
Leading dynamics . . . L
independence increased | questioning activity increased moderately

Nature of changes

Organisation of activity

Development of interaction Maintenance of activity

Note: percentages for each type of play activity were calculated from the number of children in the corresponding experimental group

(n=30), which included 10 children from each urban location
Source: summarised by the authors

Didactic games provide the most pronounced influ-
ence on the regulatory components of activity, whereas
role-play games have the strongest effect on communica-
tive and initiative-related components. Physical and free-
play activities show limited dynamics, mainly maintaining

the level of general involvement. The integral assessment
of changes made it possible to compare the overall level
of cognitive activity in the three experimental groups af-
ter the formative stage, with each group including children
from the three urban locations (Fig. 2).

High level 43.3
0 10 20 30 40 50
. | . .
Medium level 43 ;43'7 46,7 m Didactic games
" m Physical/free-play activities
41 4 43 44 45 46 47 " Roleplaygames

Low level 13.3

0 5 10 15

20 25

Figure 2. Integral dynamics of levels of cognitive activity by type of play activity, %

Source: compiled by the authors

The most pronounced increase in the high level of
cognitive activity was observed in the groups where play
had a clear pedagogical orientation or involved meaningful

interaction between children. Didactic games strength-
ened the organisation of cognitive action, whereas role-
play games enhanced initiative and the communicative
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development of activity. Physical and free-play activities
mainly supported general involvement, but to a lesser ex-
tent ensured the transition to stable cognitive activity. The
results show that the effectiveness of play activity is deter-
mined not by the mere fact of its use, but by the conditions
of its organisation. Didactic games organise cognitive be-
haviour through a clear task structure and the requirement
to complete an action. Role-play games develop initiative
and cognitive interaction through the openness of the situ-
ation and the need to coordinate actions. Physical and free-
play activities support general activity, but do not ensure
a stable transition to a higher level of cognitive activity.
Taken together, these results confirm the appropriateness
of using play forms in a differentiated way, depending on
developmental aims. The comparative analysis of the re-
sults made it possible to clarify that different types of play
activity influenced preschool children’s cognitive activity
unevenly and through different mechanisms of activity
organisation. Didactic games proved most effective in de-
veloping regulatory components, as the clear structure of
tasks, defined rules and the need to achieve a specific result
supported concentration and the gradual growth of inde-
pendence. Under these conditions, cognitive action became
more consistent: children were less likely to lose the logic
of task performance, maintained attention for longer and
more often completed tasks without external support. This
showed that the structured nature of the activity created
conditions for a shift from situational participation to a
more organised form of cognitive behaviour.

Role-play games demonstrated a different direction
of influence. Their effectiveness was linked not so much to
the organisation of activity as to the expansion of the com-
municative and initiativerelated components of cognition.
An open play situation, the need to reach an agreement
and the joint development of the plot created conditions
in which the child asked questions more often, suggested
possible actions and independently sustained the develop-
ment of interaction. As a result, cognitive activity acquired
a more socialised character, since its maintenance depend-
ed on the ability to take account of other participants’
positions, agree on roles and adjust one’s own actions in
response to changes in the game. Physical and free-play
activities had a more moderate effect on the structural
components of cognitive activity. Their effect was mainly
related to maintaining emotional involvement, readiness
to participate and a positive attitude towards shared activ-
ity. The increase in interest and general activity was not ac-
companied by such pronounced changes in independence,
concentration or initiative as in the other two groups. This
made it possible to suggest that insufficient structure and
the absence of a need to sustain a cognitive task over time
limited their influence on the more complex components
of cognitive activity.

The summary of the results showed that the effective-
ness of play was determined not by the mere fact of its
use, but by the relationship between the nature of the play
situation and the components of cognitive activity that it
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activated. Didactic games proved more suitable for de-
veloping the organisation of cognitive action, role-play
games for forming initiative and interaction, while phys-
ical and free-play activities mainly supported the emo-
tional and motivational basis of activity. This distinction
made it possible to specify the functional orientation of
different types of play and to clarify the conditions for
their pedagogical use in preschool education. The set of
identified patterns provided a basis for further comparison
of the findings with contemporary studies on the organ-
isation of play activity and the development of cognitive
activity in preschool children.

DISCUSSION

The findings showed that the effectiveness of play activ-
ity was determined not by its use as such, but by the way
it was organised, its degree of structure and the nature of
children’s interaction. The study found that didactic games
had the clearest effect on concentration and independ-
ence, roleplay games on initiative and questioning activi-
ty, whereas physical/free-play activities mainly supported
general involvement without a substantial transition to
stable cognitive activity. The influence of physically active
forms on preschool children was examined in the study by
M.A. AlWalah et al. (2024). The researchers established the
acceptability of a multicomponent physical activity pro-
gramme for preschool staff and parents, and identified fac-
tors that facilitated or hindered its implementation: clear
materials, alignment with the institution’s programme,
and time and space constraints. In the present study, a
similar finding was that physical/free-play activities also
supported children’s general involvement. The difference
was that the authors focused mainly on the acceptability
and organisational feasibility of physical activity, where-
as the present study clarified its cognitive effect. It showed
that physical games did not produce the same increase in
the high level of cognitive activity as didactic or role-play
games. This made it possible to specify the limits of their
influence: they supported emotional and behavioural in-
volvement, but had a weaker effect on independence, ques-
tioning activity and concentration.

Another aspect of the organisation of play-based
learning was presented in the study by Y. Zhao et al. (2023),
which proposed a model for improving games and analys-
ing educational data in the training of preschool education
specialists using deep learning. Their findings confirmed
the importance of analytical modelling for improving the
quality of play-based educational solutions. This corre-
sponds with the findings of the present study through the
idea that play forms should not be used arbitrarily, but re-
quire a carefully planned structure. At the same time, the
difference was substantial: in authors’ study, effectiveness
was understood through technological optimisation and
data analysis, whereas in the present study, it was exam-
ined through a pedagogically controlled protocol and di-
rect observation of children. The findings complemented
their approach by showing that, even without complex



digital models, the effectiveness of play depended substan-
tially on the clarity of rules, the repeatability of the proce-
dure, the stability of materials and the consistency of the
type of play activity.

In the conclusions of A.I. Zourmpakis et al. (2022), con-
siderable importance was attached to preparing educators
to use play-based environments. Their study emphasised
the ability of practising and future teachers to design and
integrate adaptive gamified environments into science
education. This helped explain one of the findings of the
present study: the use of a single methodological protocol
and preliminary instruction for educators reduced the vari-
ability of pedagogical influence. A shared idea was that play
requires professional organisation, not merely the pres-
ence of game elements. However, the present study shifted
the focus from digital adaptive gamification to traditional
forms of preschool play: didactic, role-play and physical/
free-play activities. This made it possible to clarify that ef-
fectiveness depended not only on the adaptability of the
environment, but also on the correspondence between the
type of play and the specific component of cognitive activ-
ity. Didactic games provided stronger support for regulato-
ry components, whereas role-play games better supported
communicative and initiative-related components.

The social dimension of play activity was examined
in the study by A. Chatzipanteli & M. Adamakis (2022), in
which structured play activities were considered as a means
of developing children’s communication, interpersonal
skills and social interaction. The authors’ conclusions were
consistent with the results of the role-play group, where an
increase in questioning activity and initiative was record-
ed. However, the present study specified that social inter-
action influenced not only communicative skills but also
cognitive activity. Children’s questions began to perform
not an auxiliary function, but the function of coordinating
and developing the plot. The difference also lay in the fact
that the authors focused mainly on structured social play,
whereas the present study compared three types of play
activity. This made it possible to establish that role-play,
specifically, rather than interaction of any kind, provided
the strongest support for the initiative-based development
of a shared cognitive situation.

The importance of didactic games for preschool chil-
dren’s learning was confirmed in the study by M. Mu-
tascu (2021), where a survey of educators led to the con-
clusion that didactic and educational games have a real
influence on learning. In the present study, this conclusion
was empirically detailed through specific components of
cognitive activity. The similarity lay in the confirmation of
the pedagogical effectiveness of didactic games. The differ-
ence concerned the level at which the result was explained:
author emphasised the general learning effect, whereas the
present study found that the greatest changes concerned
concentration and independence. This clarified the mech-
anism of influence: didactic games operated through the
sequence of “condition — action - result”, reduced ran-
domness in behaviour and supported task completion. The
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obtained data, therefore, extended previous findings by show-
ing not only the fact of a positive influence, but also which
components of cognitive activity changed most noticeably.

The issue of developing cognitive interest through
play was central to the study by O. Rui (2024). That study
identified organisational and educational conditions that
supported the development of cognitive interests in older
preschool children. The findings of the present study con-
firmed the importance of interest as the initial condition
for involvement: at the ascertaining stage, it was the most
clearly expressed component. At the same time, an impor-
tant clarification was identified: a high level of interest did
not guarantee an increase in independence or initiative.
The comparison, therefore, showed that the conclusions of
O. Rui (2024) required supplementation through compo-
nent-based analysis. The present study showed that inter-
est functioned as a starting mechanism, but its pedagogical
value depended on whether it developed into questioning,
independent choice of action and task completion. For this
reason, didactic and role-play games proved more effective
than physical/free-play activities: they created conditions
for transforming interest into more stable cognitive be-
haviour. The development of children’s independence was
the subject of the study by I. Maimunah et al. (2025), which
substantiated the effectiveness of a holistic approach in-
tegrating physical, social, emotional, cognitive and moral
independence. This conclusion partly coincided with the
findings of the present study, in which independence also
emerged as a key indicator of the transition from externally
supported participation to the child’s own activity. The dif-
ference was that authors interpreted independence more
broadly as a complex quality of early development, whereas
the present study focused on its cognitive and regulatory
dimensions. The greatest increase in independence was
recorded in the didactic games group, where rules and an
expected outcome helped the child act without constant
adult prompting. This supplemented the authors’ idea by
showing that independence requires not only a general
developmental environment, but also the specific organi-
sation of a task in which the child can see the method of
action and the criterion for completion.

Questioning activity as a tool of thinking was exam-
ined in depth in the study by A.K. Salmon & M.X. Barre-
ra (2021). The researchers showed that the quality of ed-
ucators’ questions can either support or limit children’s
curiosity, thinking and learning. The findings of the present
study intersect with this position by recognising questions
as an important mechanism of cognitive activity. However,
the difference lay in the source of the questions: authors
focused mainly on pedagogical questioning, whereas the
present study traced the questions asked by the children
themselves. The most noticeable increase was recorded in
the role-play group, where the need to clarify conditions,
agree on roles and develop the plot stimulated independ-
ent questioning activity. This made it possible to extend
previous findings: questions supported thinking not only
when asked by the educator, but also when they arose from

Scientia et Societus, Vol. 5, No. 1, 2026

81



82

Play activity as a means of developing cognitive activity...

the need to organise shared play. The approach of A. Rug-
geri et al. (2021) helped to interpret the qualitative changes
in questioning activity more precisely. Their study showed
that children aged 4-6 years can ask more informative
questions when appropriate cognitive support is provided,
particularly through categorisation. A similar point in the
present study was that children’s questions were not treat-
ed as random verbal responses, but were linked to the or-
ganisation of cognition. The difference lay in the context:
in authors’ study, questioning developed within a specific
task, whereas in the present study, it developed within ro-
leplay interaction. The findings showed that the informa-
tiveness and functionality of questions can be supported
not only through classification tasks, but also through an
imaginary situation in which the child has to determine
how to act together with others. This clarified the social
mechanism underlying the development of questioning
behaviour in preschool age.

The review of studies on preschool children’s attention
and concentration by D.M. Calonge De la Piedra & O. Lopez
Regalado (2025) demonstrated growing scholarly interest
in these processes and the need to systematise the factors
that support them. The findings of the present study gave
this general trend specific pedagogical content. Concen-
tration was found to increase most clearly in the didactic
games group, that is, where the task had a clear aim, a se-
quence of actions and a verifiable result. A shared point
was the importance of attention as a basic condition of
readiness for learning. At the same time, the difference was
that the systematic review by authors outlined the field of
research, but did not compare types of play across different
pedagogical conditions. The present study supplemented
the review-based approach with an empirical clarifica-
tion: preschool children’s attention was not strengthened
equally in any kind of activity, but increased most in condi-
tions of didactically structured play. In the study by X. Zhi-
yong (2025), role-play was examined as a form of activity
in which the child takes on a particular role, acts in ac-
cordance with it and reproduces social situations through
conditional interaction. This approach was particularly
relevant to the present study, as the findings also showed
that role-play games influenced not only children’s general
involvement, but above all their initiative and questioning
activity. At the same time, author’s position was specified
empirically in the present study: role-play was considered
not merely as a psychological phenomenon, but as a peda-
gogically organised environment for developing preschool
children’s cognitive activity. The increase in the proportion
of children with a high level of initiative and questioning
activity showed that taking on a role, coordinating actions
with other participants and independently developing the
plot created conditions for more active cognitive dialogue.
The findings, therefore, confirmed the importance of role-
play for socially mediated cognition, while also clarifying
that its developmental effect depended on meaningful in-
teraction between children and on their ability to influence
the course of the play situation independently. Overall,
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comparison with previous studies showed that the findings
of the present study did not contradict existing conclusions
about the importance of play, physical activity, questions,
pedagogical organisation and independence in preschool
development. At the same time, they refined these conclu-
sions through a component-based logic: different types
of play were found to influence different components of
cognitive activity. Didactic games were most effective in
organising action, role-play games activated questioning
and initiative, while physical/free-play activities supported
general involvement without a marked transition to stable
cognitive behaviour. This made it possible to regard play
activity not as a universal pedagogical tool, but as a differ-
entiated system of influences.

CONCLUSIONS

The study established that preschool children’s cognitive
activity in play has an integrated character and includes
interest, initiative, questioning activity, concentration and
independence, which are interdependent. At the ascertain-
ing stage, interest was found to predominate, with a high
level recorded in 57.8% of children. This ensured children’s
involvement in the activity, but was not accompanied by a
corresponding level of independence, with a high level re-
corded in 18.9%, or initiative, with a high level recorded in
23.3%. This indicated the uneven structure of cognitive ac-
tivity, in which the motivational component was ahead of
the regulatory and activity-based components. The influ-
ence of didactic games was reflected in changes in the cog-
nitive components related to the organisation of activity.
An increase was recorded in concentration, with the high
level rising to 56.7%, and in independence, which rose to
43.3%. This indicated a stronger ability among children to
maintain focus on a task, act consistently and complete an
action without constant adult support. At the same time,
the reduction in the low-level group to 10.0% confirmed
a decrease in unstable forms of cognitive behaviour. The
role of role-play games lies in the formation of initiative
and cognitive interaction. An increase was found in ques-
tioning activity, with the high level rising to 53.3%, and in
initiative, which rose to 50.0%. This reflected a shift from
reactive participation to the independent development of
activity. The changes were accompanied by the emergence
of more complex forms of interaction: independent dis-
tribution of roles, coordination of actions and collective
planning, which were recorded in approximately 40.0% of
children by the end of the formative stage. The compara-
tive analysis of the effectiveness of different types of play
activity showed their differentiated outcomes. The most
pronounced increase in the high level of cognitive activity
was observed in the didactic games group (46.7%) and the
role-play games group (43.3%), whereas in the physical/
free-play group, this figure was 30.0%. At the same time,
the proportion of children at the low level remained high-
est in the physical play group (23.3%), indicating the lim-
ited influence of these forms on the development of stable
cognitive activity.



The summary of the results made it possible to establish
that didactic games ensured the organisation of cognitive
activity through a clear task structure, role-play games sup-
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the experiment in order to record long-term outcomes, and
examine the combined use of different types of play activi-
ty as an integrated system for developing cognitive activity.

ported the development of initiative and interaction through
the openness of the play situation, while physical and free-
play activities mainly maintained general involvement with-
out a substantial influence on its structural components.
Taken together, the data confirmed the appropriateness of
using different types of play activity in a differentiated way,
depending on the aims of developing preschool children’s
cognitive activity. Further research should expand the sam-
ple to include different age groups, extend the duration of
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IrpoBa AifANbHICTb Ak 3acib po3BUTKY Ni3HaBa/IbHOI aKTUBHOCTI
AiTen AOLWKINbHOIO BiKy

AHOTaLI,iﬂ. MeTo10 BOCTiIKeHHST OY/I0 BCTAHOBJIEHHSI MOPiBHSUIbHOI e(eKTMBHOCTI pi3HMX BU[IiB irpoBOi AisTBHOCTI Yy
PO3BUTKY Mi3HAaBaIbHOI aKTUBHOCTI AiTelt JOIIKiIJIbHOTO BiKy. JJOCTiIsKeHHS 3/i/iCHIOBAIOCS SIK KBa3ieKcriepuMeHTa/IbHe
eMITipyuHe BMBUEHHSI i3 BUKOPUCTAHHSIM IeAATOTIYHOTO CIIOCTepeskeHHs, (OPMYBAJIBHOTO €eKCIIePUMEHTY Ta
MOPiBHSIBHOTO aHami3y. Bubipky cranosmim 90 fiteii Bikom 5-6 poKiB, po3MofiieHMX Ha TPU IPYIIM BiJIIOBIHO 10 TUITY
irpoBOi IisITBHOCTI 32 €EAVHUM METOAVMYHUM IIPOTOKOJIOM. YCTAHOBJIEHO, 1110 Mi3HaBa/IbHA aKTUBHICTh Ma€ iHTErpoOBaHy
CTPYKTYPY 3 TOMiHyBaHHSIM iHTepecy (57,8 %) 3a HemoCTaTHBOI BMpaskeHOCTi camoctiiiHocTi (18,9 %) Ta iHiniaTuBHOCTI
(23,3 %) Ha mMOYaTKOBOMY eTami. Y TPpyMi OIUZAKTUUYHKX irop 3adikcoBaHO 3pOCTaHHSI 30CepemskeHOCTi (1o 56,7 %) i
camocTiifHoCTi (o 43,3 %), 110 Bimo6pa3miio mocuIeHHs 30aTHOCTI IiTeil yTpUMYyBaTK 3aBJAaHHS Ta 3aBePINyBATU JIit0
6e3 30BHILIHBOT MiATPUMKHA. YV CIOKETHO-POIbOBMX irpax Bif3HAUeHO MiABUIIEHHS MUTaTbHOI aKTUBHOCTI (0o 53,3 %)
Ta iHiniaTuBHOCTI (Mo 50,0 %), 1110 CYMPOBOIKYBAIOCS TTEPEXOAOM IO CAMOCTIifHOTO PO3rOpTaHHS irpoBoi B3aemopii. ¥V
TPYIIi pYXJIMBUX irOp 3MiHM Masii 06MesKeHMIT XxapaKkTep i CTOCYBaIucs epeBaskHO 3arajbHOi 3a/Iy4eHOCTi 6e3 CYyTTEBOTO
BIUIMBY Ha CTPYKTYPHi KOMIIOHEHTM Mi3HaBaJbHOI aKTMBHOCTI. IIOpiBHSAIbHMIT aHasi3 MoKasaB BUILY YacCTKy IiTeil
i3 BMCOKMM piBHEM Yy OMAAKTUUHI (46,7 %) i CIO)KeTHO-POIbOBiNt (43,3 %) rpymnax MopiBHSIHO 3 pyxiauBoio (30,0 %).
IIpakTUYHA 3HAYYIIICTh HOCTIIPKEHHS TOJSITa€ B MOX/IMBOCTI BMKOPUCTAHHSI OTPUMMAHMX DPe3yabTaTiB Ijisl LO60pY
irpoBux (opM y 3aKjiamax OOUIKIIBHOI OCBITU: AMIAKTUUYHUX iTOp — IJIsT PO3BUTKY 30CEPEIKEHOCTI 1 caMOCTiifHOCTI,
CIOYKeTHO-POJIbOBUX — [IJIsI TOCMJTEHHS iHilliaTMBHOCTI Ta MUTA/IbHOI aKTUBHOCTI, PyX/JIMBUX i BITbHUX — AJ151 TiATPUMAaHHS
3arajibHoi 3a/J1y4eHOCTi JiTeil
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Education as a factor in shaping the social responsibility
of youth in the context of contemporary societal transformations

Abstract. The aim of the study was to identify the pedagogical mechanisms for developing students' civic engagement
and to analyse the role of higher education as an institutional factor in the formation of a socially responsible individual
during a period of dynamic changes in the social order. The study employed a systemic approach, structural-functional
analysis, the comparative method, regulatory-legal analysis, and content analysis of scholarly sources and strategic
documents from foreign countries. The findings of the study established that youth social responsibility is a three-
component quality combining cognitive, emotional-motivational, and behavioural dimensions, with the development
of only one failing to ensure the formation of stable responsible behaviour. Six structural elements of the university
environment were identified that differentially influence the development of students' civic stance, namely the
content of curricula, active learning methods, extracurricular activities, student self-governance, volunteering, and the
institutional culture of the establishment. It was determined that civic education in Ukraine is fragmented compared
to the systematised approaches of Great Britain, Germany, Finland, the USA, and Zambia, where the corresponding
preparation is implemented as a distinct compulsory course with clearly defined competencies. It was ascertained
that digital responsibility constitutes an independent, new dimension of youth social responsibility requiring targeted
pedagogical elaboration. A set of proposals for enhancing the effectiveness of civic consciousness formation within the
higher education system at its various organisational levels was developed. The core pedagogical conditions for fostering
social responsibility were identified as the integration of a cross-cutting value-oriented environment, the incorporation
of reflective practices, and compulsory real-world community practice. The practical significance of the obtained results
lies in the possibility of their application in devising university strategies for educational work, updating curricula
content, and shaping state educational policy towards the systemic cultivation of citizenship

Keywords: prosocial behaviour; moral consciousness; youth centres; digital activism; reflective practices;
psychological-pedagogical factors

INTRODUCTION

The deepening of democratic processes, the digitalisation
of the public sphere, and the re-evaluation of value orien-
tations in post-conflict societies are shaping a new context
in which education is regarded as a structural factor in the
civic and moral formation of the individual. In parallel,
there is a growing demand from the state and civil soci-
ety for young people capable of actively participating in
public life, responding to collective challenges, and being
aware of the consequences of their own decisions for the

Suggested Citation:

community. These processes foreground the need for a
systematic study of the ways in which educational insti-
tutions can effectively cultivate young people’s readiness
for responsible social behaviour. Despite the declared pri-
ority of educating the responsible citizen in official edu-
cational documents, the specific pedagogical mechanisms
for its implementation within school and university envi-
ronments remain insufficiently developed and are a mat-
ter of debate. Dynamic changes in the information space,
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the expanding presence of youth on social media, and the
transformation of traditional institutions of socialisation
further complicate the practical resolution of this task and
necessitate an updating of approaches to educational work
with youth.

The issue of shaping youth social responsibility in
the educational context has been reflected in a number
of foreign and domestic studies. Researchers R. Vynola et
al. (2025) established that social upbringing played a deci-
sive role in the formation of civic consciousness in Ukraine.
The work revealed that purposeful educational work in ed-
ucational institutions contributed to the formation of sta-
ble socially oriented attitudes among students. Authors
I. Moroz & V. Kayun (2025) focused on the significance of
historical education in the process of forming young peo-
ple’s civic identity. The study demonstrated that studying
national and world history positively correlated with the
level of civic engagement among pupils and students. In
turn, researcher R. Singh (2025) studied the interrelation-
ship between cultural shifts in the youth environment and
the transformation of notions of social duties. The work
documented that the change in cultural reference points
directly affected how youth defined the boundaries of their
responsibility to society. Researcher O. Svysiuk (2026) as-
sessed the social role of the religious factor in contempo-
rary Ukraine within the context of societal transformations.
This study revealed that institutional forms of spiritual
upbringing partially compensated for the gaps in the for-
mation of youth value culture that arose as a result of the
reformation of the education system. The team of authors
G. Byun et al. (2026) studied the approaches of public li-
braries to working with teenagers and also the perception
of the educational and simultaneously cultural space in
Korean libraries. The study found that specially organised
teen zones in libraries were perceived by youth as a space
for independent activity and social interaction with peers.
This finding is relevant in the context of forming social
responsibility, where non-formal institutions are capable
of providing conditions for the development of autonomy,
initiative, and social engagement among youth - qualities
that are components of responsible civic behaviour. Re-
searchers S. Wahda et al. (2026) investigated the influence
of social media on changes in the behaviour and moral ref-
erence points of adolescents from the perspective of Islamic
education. The obtained data indicated that the digital en-
vironment generated specific risks for the moral formation
of youth, the overcoming of which required targeted edu-
cational interventions. Author P.L. Jamatia (2023) focused
on the role of youth in counteracting social inequality and
on the possibilities of their engagement in solving societal
problems; the study summarised data indicating that it was
precisely the educational resource that proved decisive in
forming young people’s capacity for social action.

Despite the significant body of published works, a
number of gaps are noted in the scholarly field that limit
the comprehensiveness of understanding the problem un-
der study. The majority of studies have treated education
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as a homogeneous influencing factor, without differenti-
ating the functional distinctions between general school
education, higher education, and non-formal educational
practices. The question of precisely which structural char-
acteristics of the educational environment exert a decisive
influence on the formation of social responsibility remains
without a definitive answer. The process of transforming
the value attitudes of youth in conditions of societal crises
and conflicts, particularly in the Ukrainian context, also re-
mains insufficiently studied. Furthermore, the connection
between declared educational outcomes and real models
of young people’s social behaviour in the extracurricular
environment remains outside the attention of researchers.

The aim of the study was to identify the pedagogical
mechanisms for developing students’ civic stance and to
analyse the role of higher education as an institutional
factor in the formation of a socially responsible individual
during a period of dynamic changes in the social order. To
achieve the aim, three objectives were pursued. The first
objective was to conceptually clarify the content and struc-
ture of the concept of “youth social responsibility” and to
identify the structural elements of the university environ-
ment that influence the formation of students’ civic stance.
The second objective involved conducting a comparative
analysis of the civic education systems of Ukraine, the USA,
Great Britain, Germany, Finland, and Zambia. The third ob-
jective was aimed at determining the key pedagogical con-
ditions for effective educational influence and developing
a three-tier structural model with practical recommenda-
tions for higher education in Ukraine.

MATERIALS AND METHODS

The study was devoted to examining the role of educa-
tion as a factor in shaping the social responsibility of
youth under the conditions of contemporary societal
transformations. The study is theoretical in nature,
which entails certain limitations associated with the
necessity of further empirical verification of the find-
ings obtained in future inquiries. The source base of the
study comprises scholarly articles published since 2021
and selected from the scientometric databases Scopus,
Web of Science, and Google Scholar. The key criteria for
source selection were thematic relevance, chronological
currency, and the scientific standing of the publications,
as well as linguistic coverage, which included Ukrainian-
and English-language works as the primary sources, with
the inclusion of select sources in other languages. The
works of P. McGorry et al. (2024), ]J. Tabrizi et al. (2024),
and M. Lin et al. (2023) were used for the interdisciplinary
substantiation of the neurobiological and socio-cogni-
tive aspects of youth development.

The scientific inquiry process was implemented in five
consecutive stages. At the first stage, a content analysis
of scholarly sources was conducted, notably the works of
J. Abbas (2025), L. Kolomiiets et al. (2021), D. Hellison et
al. (2025), N. Garan (2026), R. Vynola et al. (2025), T.D. Fe-
dirchyk & D.R. Tymchuk (2025), W.C.H. Hong et al. (2023),
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A. Szymkowiak et al. (2021), and S. Marginson (2024), based
on the results of which the structure of youth social re-
sponsibility was clarified as a multi-component phenom-
enon. Coding was carried out in two steps: initially, textual
fragments relevant to the research subject were identified,
after which each fragment was assigned to one of five pre-
defined categories based on the semantic proximity of the
terminology used. The coding categories were: social re-
sponsibility, with the subcategories of cognitive, emotion-
al-motivational, and behavioural dimensions; civic stance;
educational environment, with the subcategories of formal
education, non-formal education, student self-governance,
and volunteering; digital responsibility; and pedagogical
mechanism. Civic engagement, digital responsibility, vol-
unteering, student self-governance, and civic education
were examined as constituents of youth social responsibil-
ity in its institutional dimension.

The second stage involved a regulatory and legal anal-
ysis of four documents. Articles 6, 7, 9, and 12 of the Law
of Ukraine No. 2145-VIII (2017) were analysed concerning
the educative function and civic competence as a priority
of educational activity; Articles 32, 33, and 40 of the Law
of Ukraine No. 1556-VII (2014) regarding institutional
autonomy and the legal foundations of student self-gov-
ernance as a mechanism of democratic practice; the sec-
tions on youth engagement and volunteering of the Decree
No. 487/2021 (2021); and the principles of integrating civ-
ic education into educational programmes, as enshrined
in the Order of Cabinet of Ministers of Ukraine No. 710-
r (2018). The indicated documents constitute the norma-
tive framework within which the university is obliged to
implement the educative function and ensure the condi-
tions for shaping students’ social responsibility.

At the third stage, a comparative analysis of the civ-
ic education systems of six countries was carried out:
Ukraine, the USA, the United Kingdom, Germany, Finland,
and Zambia. The choice of countries was substantiated by
the necessity to encompass different educational mod-
els: the Anglo-Saxon model (USA, United Kingdom), the
continental model (Germany), the Scandinavian model
(Finland), the model of a transforming country (Zambia),
and the national model (Ukraine) as the object of study.
The analysis was operationalised according to three cri-
teria: the presence of a separate compulsory civic educa-
tion course; the level of normative enshrinement and the
specificity of defined competencies — an integrated cri-
terion combining two interrelated aspects: whether civic
education is enshrined in official educational documents
and how concretely the competencies, expected learning
outcomes, knowledge, and skills are defined therein; and
the degree of integration of digital responsibility, assessed
by the presence of modules on media literacy, digital eth-
ics, and cybersecurity in curricula. To ensure the compa-
rability of the results, each criterion was assessed using a
three-level scale: basic level — the respective component
is present fragmentarily or enshrined only declaratively;
intermediate level - the component is present in official
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documents or programmes, yet not systemically inte-
grated; advanced level — the component is normatively
enshrined, has defined competencies, and is consistently
incorporated into the educational process. The source
base for the comparison consisted of the official norma-
tive documents of each country: for the USA, the stand-
ards of the NCSS (2023), which is the leading professional
association in the field of social studies education; for the
United Kingdom, the National Curriculum programme of
the Department for Education (2024); for Germany, the
recommendations of the KMK (2022) as the inter-state
coordinating body for educational policy; for Finland, the
EDUFI (2024); for Ukraine, Order of Cabinet of Ministers of
Ukraine No. 710-r (2018); for Zambia, the analytical work
of C.C. Thelma (2024), which systematises approaches to
civic upbringing in the context of national development.
At the fourth stage, theoretical modelling was carried out
based on the obtained data: a cyclical model for shaping
social responsibility and a three-level structural model of
pedagogical mechanisms were developed, encompassing
the state, institutional, and pedagogical levels. At the fifth
stage, analytical generalisation and pedagogical interpre-
tation of the results were conducted, accompanied by the
formulation of practical recommendations for the higher
education system of Ukraine.

RESULTS

Theoretical foundations for understanding youth social re-
sponsibility in pedagogical discourse. Social responsibility
as a scholarly domain resides at the intersection of pedago-
gy, sociology, psychology, and philosophy. Within pedagog-
ical discourse, this concept is traditionally regarded as an
integral quality of the individual, manifested in the ability
to be aware of one’s own actions, to anticipate their conse-
quences for other people and society as a whole, and to act
in accordance with accepted social norms. The formation
of this quality in a young person constitutes one of the key
tasks of contemporary education. The concept of social re-
sponsibility in pedagogical science has undergone a certain
evolution. In the Soviet pedagogical tradition, it was pre-
dominantly reduced to the fulfilment of collective duties
and subordination to the public interest. After 1991, ped-
agogy progressively rethought this concept in the context
of democratic values, emphasising its individual-personal
dimension, namely, a person’s capacity to make decisions
independently and to bear responsibility for them before
society. Social responsibility of youth is understood as the
observance of legal norms, active participation in public
life, readiness for volunteering, support for democratic in-
stitutions, and adherence to moral and ethical principles.
The comprehension of these norms shapes the cognitive
component of social responsibility — the foundation with-
out which conscious civic behaviour is impossible. Table
1 presents the results of the content analysis of scholarly
sources across the five identified categories. Typical pro-
visions (fragments) that served as the basis for coding are
provided for each category.
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Table 1. Results of content analysis of sources by research categories

Category | Subcategory/Dimension

Semantic Units (Coding Results)

Social

Responsibility Cognitive Dimension

Awareness of the consequences of one’s own actions for other people and society;
understanding of the connection between individual choice, social norms,

and collective outcomes

Emotional and
Motivational Dimension

Internal readiness for prosocial action; development of empathy, a sense
of belonging to the community, and the personal significance of solving problems

Behavioural Dimension

Practical realisation of responsibility through volunteering, environmental initiatives,
adherence to legal norms, and active assistance to one’s surroundings

Civic Stance -

A stable system of attitudes towards societal processes; the individual’s identification with
the national-cultural space and readiness for the legal protection of community interests

Educational

. Formal Education
environment

Acquisition of fundamental knowledge about human rights, democratic institutions,
and mechanisms of public administration through academic disciplines

Non-formal Education

Transformation of theoretical concepts into practical experience within the framework
of youth centres, social hubs, and open educational platforms

Student Self-governance

Acquisition of skills in delegation, collective decision-making, representation of interests,
and experience of real accountability for work outcomes

Volunteering

An integrative space where the understanding of social deficits, emotional response,
and direct assistance are realised simultaneously

Digital
Responsibility

Formation of critical thinking regarding online content; ethics of digital communication;
- awareness of the long-term consequences of one’s digital footprint

and counteraction to disinformation

Pedagogical
Mechanism

A set of conditions (value-based environment, reflective practices) and tools (case studies,
projects) that translate external requirements into the internal attitudes of the individual

Source: compiled by the author based on L. Kolomiiets et al. (2021), A. Szymkowiak et al. (2021), W. Hong et al. (2023), S. Marginson (2024),
J. Abbas (2025), D. Hellison et al. (2025), T. Fedirchyk & D. Tymchuk (2025), R. Vynola et al. (2025), N. Garan (2026)

The results of the content analysis demonstrated that
the social responsibility of youth is a multidimensional
phenomenon, which in the analysed sources is described
through three interdependent dimensions. The cognitive
dimension is predominantly represented through the cat-
egories of awareness of the consequences of one’s own ac-
tions and understanding of social norms. The emotional and
motivational dimension is captured through the concepts of
empathy, belonging, and internal readiness for prosocial ac-
tion. The behavioural dimension is operationalised through
specific practices, notably volunteering, civic participation,
and adherence to legal norms. The category of the educa-
tional environment is represented in the sources by four
subcategories reflecting different institutional forms of in-
fluence on the formation of responsibility: formal education,
non-formal education, student self-governance, and volun-
teering. Digital responsibility has emerged as an independ-
ent category, which cannot be reduced to any of the three
main dimensions and requires distinct pedagogical atten-
tion. The pedagogical mechanism is described in the sources
as a set of conditions and tools ensuring the transition from
externally imposed requirements to internally accepted val-
ue orientations. Overall, the analysis confirmed that none
of the examined sources considers social responsibility as a
unidimensional quality, which substantiates the necessity
of a comprehensive pedagogical approach to its formation.

Civic-mindedness is a broader category encompass-
ing an individual’s legal, political, and cultural literacy,
identification with a specific community, and readiness
to participate in its life. Social responsibility is a compo-
nent of civic-mindedness, yet it is specifically focused on
the behavioural dimension - real actions (Garan, 2026).
Moral consciousness, in turn, is an internal prerequisite
for social responsibility, forming the value basis upon
which responsible deeds are founded. A person with
a developed moral consciousness is capable of feeling
guilt, empathy, and a striving for justice, but this does
not yet guarantee responsible behaviour. In conclusion,
it is precisely for this reason that pedagogy considers
social responsibility as a combination of internal moti-
vation (moral consciousness) and external manifesta-
tion (prosocial behaviour). Prosocial behaviour denotes
specific actions aimed at helping others, supporting the
community, and participating in socially significant in-
itiatives. It is the “visible” part of social responsibility
and can be measured and researched empirically (Hell-
ison et al., 2025). Hence, moral consciousness nourish-
es the emotional and motivational component of social
responsibility, whereas prosocial behaviour is its direct
behavioural manifestation. The generalised Table 2 sys-
tematises the key concepts of pedagogical discourse in
the field of youth social responsibility.

Table 2. Comparative characteristics of related concepts in pedagogical discourse

. . . Connection
Concept Definition Dimension with Social Responsibility
Socigl 3 The inc.:liviglual’s conscious gttitude towards their a.ctions, Value- . Central category
Responsibility taking into account their consequences for society based + Behavioural
Civic- The individual’s legal, political, Identificational + Activity- A broader concept that
mindedness and cultural identification with the community based includes social responsibility
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Table 2. Continued

. . . Connection
Concept Definition Dimension with Social Responsibility
Moral The system of internal value orientations . . A prerequisite
) . Internal (Axiological) - -
Consciousness that regulates behaviour for social responsibility
Prosoplal Specific actions aimed at supporting others and society Behavioural (External) A manlfe.st.a.tlo.n of spmal
Behaviour responsibility in actions
- The individual’s active attitude towards societal Value-based + Activity- A component
Civic Stance . - . -
processes and readiness to influence them based of social responsibility

Source: compiled by the author based on N. Garan (2026)

An analysis of the presented concepts indicates that
social responsibility occupies a central place in the system
of related pedagogical concepts. It is not identical to civ-
ic-mindedness (which is broader in scope), nor to proso-
cial behaviour (which is merely its external manifestation),
nor to moral consciousness (which is an internal prerequi-
site). The combination of these components forms a fully
socially responsible individual, the formation of whom is
the goal of contemporary education. The age-specific char-
acteristics of the formation of social responsibility con-
stitute a necessary aspect of pedagogical analysis. Young
people aged 17 to 25 are at a stage which, in psycholog-
ical science, is conventionally termed late adolescence or
early adulthood. This period is characterised by an active
search for identity, the formation of one’s own system of
values, heightened sensitivity to social influences, and, si-
multaneously, a striving for autonomy. During this period,
the individual is open to the internalisation of norms of
social responsibility, but on the condition that the educa-
tional environment creates appropriate conditions for this
(McGorry et al., 2024).

The prefrontal cortex, which is responsible for plan-
ning, anticipating the consequences of actions, and moral
judgement, reaches full maturity only around the age of 25,
thus substantiating the age-related sensitivity of student
youth to educational influences: a young person is physi-
ologically in the process of developing the capacity for re-
sponsible behaviour, and therefore educational influences
during this period are of particularly profound significance
(McGorry et al., 2024). Pedagogy takes this fact into account
by devising specific approaches to fostering responsibility
that are oriented precisely towards the student age group.
The sociocultural context also substantially determines the
content and forms of young people’s social responsibility.
Under conditions of societal transformation, particularly in
Ukraine after 2022, the formation of young people’s social
responsibility occurs against the backdrop of martial law,

social tension, population displacement, and a re-evalua-
tion of the role of civic participation. In crisis conditions,
social responsibility can either be strengthened (through
societal consolidation) or weakened (through psychologi-
cal exhaustion, anxiety, and alienation). Therefore, peda-
gogical approaches to fostering social responsibility must
take into account the current socio-psychological state of
young people (Tabrizi et al., 2024). The social stress of war-
time primarily weakens the emotional-motivational com-
ponent — the sense of belonging and the intrinsic impetus
for action — rendering targeted pedagogical support par-
ticularly essential during this very period.

The digital environment constitutes another soci-
ocultural factor that defines the contemporary scope
of social responsibility formation. Young people spend
a considerable portion of their social life in the online
space, where new forms of both responsible and irre-
sponsible behaviour are shaped, ranging from cyberbul-
lying and disinformation to digital activism and online
volunteering. The level of education correlates with the
level of awareness regarding cybersecurity and responsi-
ble online behaviour; university students demonstrate a
significantly higher level of critical thinking in relation
to online content compared to young people not pursu-
ing higher education (Hong et al., 2023). The digital en-
vironment, therefore, generates a specific demand for the
development of all three components of social respon-
sibility: the cognitive (critical appraisal of information),
the emotional-motivational (awareness of responsibili-
ty for one’s own online behaviour), and the behavioural
(concrete actions — digital activism, online volunteering,
refusal to disseminate disinformation). This confirms the
significance of education as an institutional mechanism
for shaping responsible behaviour even in the new - dig-
ital — dimension of social life. Table 3, which reflects the
structure of young people’s social responsibility as a ped-
agogical category, is presented below.

Table 3. Age-related and sociocultural specificities of the formation of young people’s social responsibility

Factor

Characteristic

Pedagogical significance

Age (17-25 years)

Late adolescence/early adulthood;
active identity seeking

The most favourable period for the formation
of value orientations

Neurobiological
development

Maturation of the prefrontal cortex;
formation of the capacity for moral judgement

Educational influence carries particular weight
during this period

Social stress

War conflict, economic instability, displacement

Risk of responsibility weakening due to exhaustion;
need for targeted pedagogical support

Digitalisation

A significant part of social life transferred online

Formation of digital responsibility
as a new dimension of social responsibility

Scientia et Societus, Vol. 5, No. 1, 2026




Dudar

Table 3. Continued

Factor Characteristic

Pedagogical significance

Re-evaluation of national values

Cultural identity under conditions of transformation

Civic education acquires heightened relevance

Source: compiled by the author based on W.C.H. Hong et al. (2023), P.D. McGorry et al. (2024), ].S. Tabrizi et al. (2024)

An analysis of the age-related and sociocultural spe-
cificities presented in the table demonstrates that the for-
mation of social responsibility is a complex, multidimen-
sional process simultaneously influenced by biological,
psychological, and social factors. Pedagogy cannot focus
exclusively on one of these, as an effective approach must
consider the entire constellation of factors and construct
educational strategies in accordance with the current con-
text. The question of precisely which structural compo-
nents constitute social responsibility as a personal qual-
ity merits separate attention. In pedagogical science, it is
customary to distinguish at least three such components:
the cognitive, the emotional-motivational, and the behav-
ioural. The cognitive component encompasses knowledge
of social norms, rights, and duties, and an understand-
ing of the interdependence between individual actions
and societal consequences. The emotional-motivational

Cognitive

component includes intrinsic motivation for responsible
behaviour, empathy, and a sense of belonging to the com-
munity. The behavioural component refers to concrete ac-
tions that attest to genuine responsibility: participation in
volunteering, socially significant initiatives, and a respon-
sible attitude towards one’s own environment (Hellison et
al., 2025). The development of one component does not
guarantee the development of the others. A student may
possess knowledge of social norms (cognitive component)
and yet not feel an internal motivation for responsible be-
haviour. Or, conversely, they may act responsibly in specific
situations without having a systemic understanding of so-
cial mechanisms; consequently, the pedagogical influence
must be directed at all three components simultaneously,
and not merely aimed at informing or upbringing. Figure 1,
depicting the three components of social responsibility
and their interrelationships, is presented below.

.

eKnowledge of norms, rights, and responsibilities; understanding the consequences of actions
eAnalysis of situations, argumentation of one’s position
eLectures, discussions, case studies, analysis of regulatory documents

Emotional-Motivational

Behavioural

eConcrete responsible actions in society
eVolunteering, self-governance

eEmpathy, sense of belonging, intrinsic motivation
eCompassion, identification with the community
sRole-playing, project-based learning, discussion of issues

ePractical training, socially significant activities, projects

Figure 1. Structural components of young people’s social responsibility and their characteristics
Source: compiled by the author based on L. Kolomiiets et al. (2021), D. Hellison et al. (2025)

The analysis of the social responsibility components
in Figure 1 demonstrated that none of them is self-suffi-
cient. The cognitive component provides understanding,
but without emotional engagement, it does not translate
into motivation to act. Emotional engagement without
knowledge and skills remains passive sympathy. The be-
havioural component is the final outcome, but it is only
stable when underpinned by understanding and intrinsic
motivation. Thus, the pedagogical process must ensure
the development of all three components in their interac-
tion. A separate aspect is the question of the factors that
influence the formation of socially responsible behav-
iour in young people. In the field of health sciences and
behavioural sciences, several groups of such factors are
identified: individual (level of self-efficacy, value orienta-
tions, level of education), familial (parenting style, level of

parents’ social engagement), institutional (quality of the
educational environment, availability of extracurricular
programmes), and macro-social (state social policy, cul-
tural norms, media environment) (Tabrizi et al., 2024).
These factors do not operate in isolation but in complex
interaction; therefore, pedagogical work on fostering re-
sponsibility is more effective when it takes the entire sys-
tem of influences into account.

A special role among these factors is assigned to the
institutional environment, in particular, to youth centres
and other non-formal educational structures. Institutions
exert an educational influence in a less formalised yet no
less effective format, namely through engaging young
people in real activities, horizontal communication with
peers, and the development of leadership qualities and
civic competence. Youth centres function as a space where
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formal knowledge about responsibility is transformed into
real practices (Garan, 2026). Non-formal institutions, in
particular youth centres, purposefully influence primarily
the behavioural and emotional-motivational components,
providing what formal education often fails to achieve — a
real experience of responsible action within a communi-
ty. Volunteering is one of the researched practical mech-
anisms for fostering social responsibility. It combines all
three components of responsibility: it engages the cogni-
tive constituent (understanding of social problems), the
emotional-motivational (compassion, a sense of personal
significance), and the behavioural (real help).

Volunteering serves as an exemplar of how the in-
teraction of all three components of social responsibility
manifests in real-world practice. A student who possesses
theoretical knowledge of social inequality or human rights
(the cognitive component) does not necessarily proceed
to action. This transition becomes possible only when
emotional engagement emerges: direct contact with indi-
viduals in need of assistance fosters empathy and a sense
of personal involvement (the emotional-motivational
component). It is precisely this intrinsic motivation that
prompts concrete actions, namely systematic participa-
tion in projects and decision-making under conditions of
genuine accountability to others (the behavioural compo-
nent). Volunteer experience, in turn, deepens the cognitive
understanding of social issues, thereby forming a closed
loop of mutual reinforcement among the components.
Thus, volunteering is both a means of developing specific
skills and a milieu in which social responsibility is culti-
vated as a holistic personal quality. A synthesis of the the-
oretical foundations provides grounds for asserting that
youth social responsibility is a multidimensional quality
whose formation requires a comprehensive pedagogical
approach that takes into account age-related, neurobio-
logical, sociocultural, and institutional factors. The pivot-
al question is which specific institutional mechanisms are
capable of ensuring the holistic development of all three
components — and it is this very question that defines the
subject of the following subsection.

A higher education institution fulfils a dual role in
shaping students’ civic stance. On the one hand, it trans-
mits societal experience through the formal constituents
of its environment, notably curricula and teaching meth-
ods. On the other hand, it creates conditions for person-
al development through informal constituents, namely
extracurricular activities, student self-governance, and
the institution’s own organisational culture (Margin-
son, 2024). The legislative foundation for this function is
enshrined in Articles 6, 7, 9, and 12 of the Law of Ukraine
No. 2145-VIII (2017) and Articles 32, 33, and 40 of the
Law of Ukraine No. 1556-VII (2014). Curricular content
forms the cognitive basis of civic stance; however, in it-
self, it does not guarantee the transition from knowledge
to action. This transition becomes possible solely through
active learning methods, specifically the analysis of re-
al-life situations, discussions, and project-based work,
which prompt a student to formulate and defend their
own position (Fedirchyk & Tymchuk, 2025). Extracurricu-
lar activities complement this process by providing direct
experience of civic participation. Behavioural models ac-
quired through practice and peer observation are signifi-
cantly more robust compared to those formed exclusive-
ly through verbal instruction (Lin et al., 2023). Student
self-governance functions as a micromodel of democratic
institutions, within which a student gains authentic ex-
perience in decision-making, advocacy of interests, and
consensus-building. The efficacy of this mechanism is
determined by the actual scope of authority held by the
student body within the university structure, rather than
merely the fact of its formal existence (Fedirchyk & Tym-
chuk, 2025). Volunteering operates at a deeper personal
level, since direct contact with social problems cultivates
empathy in the student and a sense of personal belonging
to society. Unlike academic disciplines, volunteering pre-
cludes distancing from reality and transforms the student
into an active agent of public life. Table 4 below systema-
tises the structural elements of the university education-
al environment and their respective contributions to the
formation of students’ civic stance.

Table 4. Structural elements of the university educational environment as factors in shaping students’ civic stance

Element of the Educational

. Function
Environment

Component of Civic Stance Limitations

Formation of knowledge about

Curricular content . .
society, norms, and rights

Without active methods —

Cognitive low efficacy

Development of critical thinking

Active teaching methods and situational analysis

Cognitive + Motivational Require a trained instructor

Extracurricular educational
work

Practical experience
of civic participation

Behavioural Is often optional in nature

Experience in decision-making

Student self-governance and responsibility

Depends on the body’s actual

Behavioural + Motivational .
influence

Development of empathy

Volunteering and social belonging

Emotional + Behavioural Requires organisational support

Formation of behavioural norms
through the environment

University corporate culture

Is difficult to manage
purposefully

All components

Source: compiled by the author based on Law of Ukraine No. 1556-VII (2014), L. Kolomiiets et al. (2021), S. Marginson (2024),

T.D. Fedirchyk & D. Tymchuk (2025)
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The table demonstrated that each constituent of the
educational environment predominantly covers a specific
component of civic stance and possesses its own limita-
tions. Curricula provide knowledge but do not substanti-
ate the transition to activity. Extracurricular engagement
and volunteering shape the behavioural and emotional
dimensions, yet they affect only a portion of students due
to their optional nature. Student self-governance consti-
tutes an essential practical mechanism; however, its ef-
fectiveness is determined by the institutional conditions
of the specific university. The institution’s corporate cul-
ture influences all components simultaneously but is the

Dudar

least controllable constituent among those listed. A uni-
versity oriented towards shaping students’ civic stance
must deliberately integrate all these constituents rather
than relying solely on individual ones. A comparison of
the civic education systems of Ukraine, the USA, Great
Britain, Germany, Finland, and Zambia reveals funda-
mentally different pathways for its organisation. In ac-
cordance with the criteria defined in the research meth-
odology (the existence of a distinct compulsory course,
the specificity of competence definition, and the integra-
tion of digital responsibility), the results of the compari-
son are presented in Table 5.

Table 5. Comparative analysis of civic education systems according to the defined criteria

.. Level of Statutory Provision and Specificity Integration of Digital Responsibility
MR | I (Gt el G of Competences (Media Literacy, Ethics, Cybersecurity)
Absent (fragmentarily Declarative (general programme outcomes Initial (isolated modules on information
Ukraine | dispersed across humanities within the framework of the Concept hygiene without systematic skills
cycle disciplines) for Civic Education Development) verification)
Present (courses in “Civics”, High (NCSS standards: clear description of Medium (statutorily mandated media
USA P ” . - A , X
Government”) expected knowledge in law and governance) literacy in individual states’ curricula)
Great Available (“Citizenship Advanced (National Curriculum: Intermediate (focusing on digital activism
Britain Education”) compulsory assessment at GCSE level) and safety within social projects)
German Present (“Citizenship High (National Curriculum: compulsory Medium (focus on digital activism and
v Education”) assessment at GCSE level) safety within the scope of social projects)
. Present (integrated High (EDUFI National Framework: clear H|gh (s.ystematlc |n.struct|on in critical
Finland from grade 4 integration of transversal competences) thinking, countering cyber threats,
as an independent block) g P and digital ethics)
Medium (integrated into the national Initial (focus on offline formats
Zambia | Present (“Civic Education”) development strategy: emphasis of civic participation;
on citizens’ duties) minimal digital component)

Source: compiled by the author based on Order of Cabinet of Ministers of Ukraine No. 710-r (2018), KMK (2022), NCSS (2023),

C.C. Thelma (2024), Department for Education (2024), EDUFI (2024)

Analysis of the data in Table 5 indicates that in the
USA, the UK, Germany, and Finland, citizenship education
constitutes a distinct compulsory discipline with defined
competences and expected learning outcomes. Finland
demonstrates the highest level of integration of digital
responsibility, aligning with its overall strategy of devel-
oping critical thinking as a cross-cutting competence. The
experience of Zambia suggests that purposeful civic edu-
cation, integrated into the national development system,
contributes to raising the level of civic awareness among
youth and their engagement in public life (Thelma, 2024).
Conversely, in Ukrainian higher education, citizenship ed-
ucation remains dispersed across various humanities dis-
ciplines without a unified conceptual framework, with the
result that the student assimilates separate elements of
civic knowledge in different contexts without their system-
ic interconnection. The digital dimension of citizenship
education requires separate consideration. Technolog-
ical changes have substantially transformed the space in
which young people form their own civic stance: a signifi-
cant portion of social interaction has shifted to the online
environment, where both new forms of civic participation
emerge — such as digital activism, online petitions, and
open public discussions — and new threats arise, associ-
ated with disinformation, manipulation, and cyberhate

(Hanandini, 2024). A university that fails to account for this
dimension cultivates students’ civic capacity limited to the
offline environment, whereas the actual sociocultural life
of young people unfolds to a considerable extent precisely
within the network.

Contemporary pedagogical science increasingly em-
phasises that the student is an active agent in their own
development. The concept of student self-formation pos-
its that a young person constructs their own identity and
civic stance independently, yet does so within a particu-
lar educational and social milieu, which the education-
al institution is capable of purposefully arranging (Mar-
ginson, 2024). The role of the university within this logic
lies not in the direct imposition of values, but in creating
conditions under which the student independently arrives
at a conscious civic stance through experience, reasoning,
and interaction with other members of the academic com-
munity. The university as an institution shapes students’
civic stance not through discrete events or disciplines, but
through the holistic environment in which the young indi-
vidual resides over several years of study. The effectiveness
of this environment is determined not by the quantity of
educational activities, but by their quality, consistency, and
capacity to impel the student towards genuine civic action
beyond the university walls.
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Pedagogical mechanisms
for developing social responsibility
in the context of societal transformations
In the context of martial law in Ukraine, accelerated digital-
isation, and the re-evaluation of inherited societal values, a
pedagogical mechanism is regarded as an aggregate of pur-
posive conditions, principles, and instruments that ensure
the formation of social responsibility as a stable person-
al characteristic of the student. Theoretical modelling of
pedagogical mechanisms requires, first and foremost, the
identification of those conditions under which the educa-
tive influence of the educational environment is effective.
The first pedagogical condition is a value-oriented educa-
tional environment. A university where the declared val-
ues of responsibility, integrity, and civic engagement are
genuinely reflected in rules, practices, and the behaviour
of academic staff cultivates stable guiding principles in
students far more effectively than one where a discrepancy
exists between declarations and reality. The sociocultural
approach to education views the university as a cultural
space where the student internalises norms through partic-
ipation in the shared life of the academic community. The
second condition is the integration of reflective practices
into the educational process. Without reflection, even the
most active extracurricular engagement may remain su-
perficial experience without deep personal internalisation.
Pedagogical practices that incorporate systematic reflec-
tion - for instance, journals, group discussions, and portfo-
lios — facilitate the formation of stable social responsibility
(Hellison et al., 2025). The third condition is the provision
of genuine community practice as a mandatory component
of the educational process. Theoretical knowledge about
social responsibility does not transform into actual behav-
iour without the practical experience of acting within the
public sphere. Engaging students in real social projects,
civic initiatives, and volunteering activities provides that
experience, which is impossible to replicate in the class-
room (Kolomiiets et al., 2021). The normative foundation
for developing these forms of participation is the Decree
No. 487/2021 (2021), which explicitly identifies the en-
gagement of youth in volunteering and civic initiatives as
a strategic priority of state policy. A necessary condition
is that the student must perceive the significance of their
own actions for specific people or the community. Among
the pedagogical principles that ensure the effectiveness
of social responsibility development, the principle of con-
textuality plays a key role. Educative influence is effective
provided the content and forms of work correspond to the
current social context of young people’s lives. Under mar-
tial law, this principle acquires heightened significance, as
students encounter situations of moral choice, social ten-
sion, and the need for collective interaction. Educational
approaches that disregard these conditions and are orient-
ed towards previous models lose their connection to the
real-life experience of youth.

The principle of interdisciplinarity posits that the for-
mation of social responsibility cannot be the task of a single
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discipline or department but must encompass the entire
educational process irrespective of the specialisation. A
medical student, an engineer, or an economist equally re-
quires developed social responsibility in their future pro-
fessional activity. The Islamic pedagogical tradition, for ex-
ample, regards the integration of environmental and social
responsibility across all levels of education as a systemic
principle rather than a separate subject (Hajar, 2024). An
analogous approach is also pertinent for secular university
education. Figure 2 depicts the delineated cycle of forming
youth social responsibility, encompassing five intercon-
nected stages: community practice as the initial experi-
ence, reflective comprehension of the experience gained,
and awareness of one’s own responsibility.

Social practice

Value-based

. Reflection
environment

Awareness
(intrinsic

Responsible
action (projects,

volunteering) motivation)

Figure 2. Model of the cyclical development
of social responsibility
Source: created by the author based on L. Kolomiiets et al. (2021),
D. Hellison et al. (2025)

The presented model illustrates the cyclical nature of
social responsibility formation, where none of the stages
is singular or terminal. The starting point is community
practice - the real experience of student participation in
volunteer projects, civic initiatives, or student self-gov-
ernance. The experience gained proceeds through a stage
of structured reflection, implemented via specific ped-
agogical instruments: self-observation journals record
changes in one’s own perception of social situations; port-
folios document the dynamics of civic actions and enable
tracing the link between personal decisions and their con-
sequences for the community; group discussions provide
peer feedback, which deepens the understanding of social
interdependence. The outcome of such reflection is a qual-
itative shift in student behaviour: from the situational ful-
filment of external demands to the conscious embracing
of responsibility as one’s own value stance, manifested in
stable patterns of prosocial behaviour beyond the educa-
tional setting. A key element of the model is the universi-
ty’s value-based environment, which provides institution-
al support for reflection and furnishes a normative context
for interpreting the experience gained. The cycle closes
when a new responsible action generates new experience,



which again requires comprehension, thereby ensuring
the progressive development of social responsibility at a
qualitatively higher level.

The digital environment forms a distinct cluster of
pedagogical mechanisms associated with the development
of responsible behaviour in the online space. The genera-
tion of contemporary students has grown up with the in-
ternet as an integral part of social life, which determines
the specificity of their internalisation of social norms and
values. Research into the role of teachers and technol-
ogy in the education of Generation Z confirms that the
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digital environment is a space for the formation of social
attitudes, where educational influence can be both ampli-
fied and neutralised by social media algorithms (Szymkowi-
ak et al., 2021). The pedagogical mechanism in this context
entails the purposive formation of digital responsibility —
a critical attitude towards information, awareness of the
consequences of one’s own online behaviour, and the de-
velopment of skills for responsible communication within
the network. Table 6 below systematises the pedagogical
mechanisms for developing youth social responsibility in
accordance with current societal challenges.

Table 6. Pedagogical mechanisms for developing youth social responsibility in conditions of societal transformations

Societal Challenge Pedagogical Condition

Principle Instruments

Martial law, social tension A value-oriented environment

Volunteering, social projects,

Contextuality discussion of real-life situations

Development

Digitalisation of digital responsibility

Media literacy, online content

| isciplinari R L
nterdisciplinarity analysis, digital activism

Integration

Diaries, portfolios,

as an educational component

Re-evaluation of values : . jectivi . : .
of reflective practices Student subjectivity group discussions, case studies
Social fragmentation Genuine social practice Solidarity .C'V'c initiatives, intergroup
projects, student self-governance
Information overload Critical thinking Reflexivity Source analysis, debates,

problem-based learning

Source: compiled by the author based on L. Kolomiiets et al. (2021), A. Szymkowiak et al. (2021)

An analysis of the table demonstrates that each soci-
etal challenge requires a specific pedagogical response, yet
a common logic underpins all the mechanisms. In every
case, effective pedagogical influence presupposes the
student’s active stance, a connection with the real social
context, and the reflective processing of experience. None
of the mechanisms is self-sufficient, as genuine social re-
sponsibility is formed at the intersection of a value-based
environment, practical activity, and conscious reflection.
The question of what the subject of pedagogical influence
should be in contemporary conditions warrants particu-
lar attention. The traditional model, wherein the lecturer
is the bearer of values and transmits them to the student,
is gradually giving way to a facilitation model, where the
educator organises an educational space in which the stu-
dent independently arrives at an awareness of social re-
sponsibility through experience and reflection. This shift
is of fundamental importance in circumstances where the
authority of institutions, in general, is undergoing a cri-
sis of trust. Young people who have grown up with access
to diverse sources of information are less inclined to un-
critically accept ready-made value systems and are more
open to those developed through their own experience and
contemplation. Physical activity and sport, although rarely
considered in traditional pedagogical discourse as a mech-
anism for forming social responsibility, are a demonstrably
effective tool for developing team responsibility, respect for
rules, and a readiness for solidarity-based action. The mod-
el of teaching personal and social responsibility through
physical activity demonstrates that even non-traditional
educational spaces can be purposefully used to develop
a socially responsible individual (Hellison et al., 2025). A

necessary dimension of pedagogical mechanisms is also
the issue of assessing the formation of social responsibili-
ty. Unlike subject-specific knowledge, social responsibility
cannot be measured through standard tests or examina-
tions. Pedagogical science proposes alternative forms of
assessment, such as portfolios, self-assessment, peer as-
sessment, and the analysis of real projects (Kolomiiets et
al., 2021). The absence of adequate assessment tools is one
of the factors hindering the systematic implementation of
mechanisms for forming social responsibility in universi-
ty practice. Thus, the pedagogical mechanisms for devel-
oping youth social responsibility in conditions of societal
transformations must meet several key requirements. The
mechanisms must be contextually sensitive, i.e., take into
account the students’ real social experience. The mecha-
nisms must be systemic, encompassing the entire educa-
tional process. The mechanisms must ensure the student’s
active subjective stance through practice and reflection.
Finally, the mechanisms must be adaptive, capable of re-
sponding to new challenges, such as digitalisation, social
tension, and the shift in value orientations.

Pathways for improving civic education

in the higher education system of Ukraine

At the level of state education policy, the primary task is to
eliminate the fragmentation of civic education in Ukraine’s
higher education system. Comparative analysis has shown
that in Ukraine, the content of civic education is fragment-
ed across various humanities disciplines without a holistic
approach (Thelma, 2024). The Order of Cabinet of Ministers
of Ukraine No. 710-r (2018) declared the foundations for
integrating civic education into educational programmes;
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however, an analysis of the current state of affairs indi-
cates that these foundations remain largely declarative
and have not acquired the character of a mandatory, sys-
temic course in higher education. In contrast, in countries
such as Great Britain, Germany, Finland, and the USA, civic
education is represented as a distinct compulsory course
with clear competencies and expected outcomes (Kolomii-
ets et al., 2021). In this regard, it is proposed to develop a
single, systematic civic education course for higher educa-
tion institutions. It should be based on three core modules:
legal literacy, the foundations of democratic governance,
and digital responsibility. The latter component particular-
ly needs to be included in state educational standards, as
the digital space is becoming a vital part of young people’s
social life, especially in the context of contemporary infor-
mational challenges caused by the war. It is also important
to include indicators of students’ civic participation (vol-
unteering, student self-governance, participation in civic
initiatives) in the accreditation criteria for universities.
This will encourage educational institutions to work more
actively towards fostering civic consciousness.

At the level of university institutions, the key task is to
create a value-based environment by overcoming the con-
tradictions between the declared principles and the actual
behaviour of the administration and teaching staff. Such a
discrepancy significantly diminishes the educational effect
of pedagogical activity. It is recommended to conduct regu-
lar monitoring of the alignment of declared university val-
ues with actual practice, with the participation of students
and lecturers. An important direction is also the expansion

of the real powers of student self-governance bodies, which
should acquire the status of not merely an advisory body
but also become an active instrument of democratic prac-
tice. This will provide students not only with theoretical
knowledge about civic responsibility but also with practical
experience of its realisation. Furthermore, it is worth intro-
ducing community-oriented practice as a compulsory com-
ponent of programmes for all specialities. Such practice,
being part of the curriculum with corresponding academic
credits, can be implemented through cooperation with civ-
ic organisations, local authorities, and social institutions.
At the pedagogical level, it is necessary to transform the
role of the lecturer from a passive bearer of knowledge and
values to a facilitator of the educational process. Contem-
porary reality has provided students with broad access to
information and diminished the influence of the authority
of traditional institutions. Therefore, conditions should be
created so that students can arrive at an awareness of their
civic stance through their own experience and analytical
contemplation. To this end, it is recommended to actively
integrate reflective learning methods into the educational
process: group discussions, the analysis of moral dilemmas,
and keeping personal diaries or portfolios. These methods
will contribute to the formation of a stable internal system
of values and beliefs. Particular attention should be paid to
the training of lecturers, equipping them with skills in fa-
cilitation, critical thinking, and working with youth in cri-
sis situations. A summarising Figure 3 is presented below,
depicting the system of recommendations in the form of a
three-level structure of pedagogical mechanisms.

Level 1. State educational policy

Mandatory course

Digital responsibility

Accreditation indicators
of educational outcomes

Level 2. University institution

Value-oriented

Real authority
of student self-government

Social practice

Level 3. Pedagogical practice

Reflective practices

Facilitation model

Professional development

Cross-cutting principles of effective educational influence

(Contextuality, interdisciplinarity, reflexivity, systematicity, student agency)

Socially responsible personality (cognitive, emotional-motivational, and behavioural components)

Figure 3. A three-level structural model for cultivating social responsibility in a higher education institution
Source: created by the author based on Order of Cabinet of Ministers of Ukraine No. 710-r (2018), President of Ukraine (2021),
L. Kolomiiets et al. (2021), S. Marginson (2024), T. Fedirchyk & D. Tymchuk (2025)

This model demonstrated that the effective forma-
tion of young people’s social responsibility is possible only
through the coordinated interaction of three levels: state
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policy, which establishes the normative framework; uni-
versity institutions, which provide a value-oriented envi-
ronment and the practical component; and direct pedagog-



ical interaction, where the student’s internal acceptance of
responsibility occurs through reflective methods. The key
conclusion is that none of the levels can be effective in iso-
lation. For instance, even with perfect state policy, with-
out trained facilitator-educators or genuine powers vested
in student self-governance, the formation of a stable civ-
ic stance remains merely declarative (Marginson, 2024).
Thus, the effective formation of young people’s social re-
sponsibility under contemporary conditions is possible
only through the transformation of education from an in-
formational system into a space of authentic social experi-
ence. Achieving this goal requires coordinated interaction
at three levels: at the state level, the development of a clear
normative strategy for civic education; at the institutional
level, ensuring the correspondence of declared university
values with actual practice; and at the pedagogical level,
the educator’s realisation of the role of facilitator of the
educational process. The integration of legal knowledge
with the practical experience of civic participation through
volunteering and student self-governance, reinforced by
the reflective comprehension of one’s own actions, creates
the preconditions for the emergence of a generation ca-
pable of conscious and responsible participation in public
life - in both the physical and digital dimensions.

DISCUSSION

The substantiation of social responsibility as a tripartite
quality encompassing cognitive, emotional-motivational,
and behavioural dimensions broadly resonates with the
stance of D. Hellison et al. (2025), who insisted that social
responsibility manifests primarily in actual behaviour and
intrinsic motivation. At the same time, the model by the
researchers was developed within the context of physical
education and is predominantly grounded in the behav-
ioural component, effectively assigning a secondary role
to the cognitive dimension. Such a narrowing is justified
for a sports environment, where a skill is formed through
repeated action; however, in the context of university edu-
cation, where the reflective and analytical components are
central, this reduction appears insufficient. The conducted
study expands this model by insisting on the equivalence of
all three components and the impossibility of forming sta-
ble social responsibility through the targeted development
of only one of them. It is also important to note that the
model by the authors was tested primarily in working with
at-risk youth in out-of-school settings, whereas the univer-
sity audience is characterised by a higher level of cognitive
maturity and a capacity for abstract thinking. This confirms
the necessity of adapting existing models to the specifici-
ties of higher education rather than mechanically transfer-
ring approaches developed for other educational contexts.

The author J. Abbas (2025) proposed a shift from cor-
porate social responsibility to human social responsibility
as a broader paradigm encompassing individual, institu-
tional, and societal dimensions. Despite the conceptual ap-
peal of this idea, its pedagogical application remains prob-
lematic. Expanding the concept to a pan-human paradigm
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risks blurring the specific mechanisms through which the
educational environment influences a young person’s be-
haviour, thereby transforming a pedagogical problem into
a philosophical one. The conducted study refrains from
such a generalisation, focusing instead on operationalised
pedagogical conditions that are amenable to targeted man-
agement by the university as an institution. At the same
time, the approach by J. Abbas (2025) is valuable insofar
as it accentuates the societal dimension of responsibility,
moving beyond an individualistic psychological model.
This emphasis aligns with the findings of the conducted
study concerning the institutional mechanisms for foster-
ing responsibility: the university is regarded not merely as
an environment for individual development but also as a
societal institution bearing collective responsibility for the
quality of civic upbringing.

The study by A.S. Anvarovna (2026) confirmed the
advantage of interactive teaching methods over tradition-
al lecture formats in developing students’ social engage-
ment; however, the researcher primarily records an in-
crease in the level of engagement, whereas the question of
the link between engagement and actual socially respon-
sible behaviour beyond the classroom remains open. This
conclusion is fundamentally important for understanding
the limitations of classroom-based learning as such: in-
creasing engagement during a session is a necessary but
insufficient condition for forming stable social responsibil-
ity. The conducted study supplements this conclusion by
substantiating the necessity of moving beyond the class-
room environment through the involvement of students in
authentic community practice as a mandatory component
of the educational process. A similar caveat applies to the
conclusions of U. Baizakova et al. (2026), who established
that the quality of interaction between students and ed-
ucators is a predictor of socially responsible behaviour in
future teachers. Teaching specialities are atypical in the
sense that the professional role of the future teacher or-
ganically incorporates social responsibility as a profession-
al norm; therefore, extending this pattern to all university
specialities requires separate empirical verification, which
remains a task for further research. Concurrently, the con-
clusions of authors indirectly confirm the significance of
the value-oriented environment as a pedagogical condi-
tion identified in the conducted study: the quality of inter-
personal interaction at the university shapes the normative
context within which the student internalises models of re-
sponsible behaviour.

A comparison with the study by L. Astuti & A. Winar-
ti (2026) on moral education in Islamic boarding schools
reveals a fundamental theoretical contradiction between
the logic of closed and open educational systems. The
authors established that the integrity of the educational
environment - i.e., the complete coverage of all aspects
of daily life with unified value guidelines — ensures the
highest effectiveness in forming stable social attitudes. A
university fundamentally does not control the entirety of
a student’s social space and cannot ensure an analogous
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integrity of influence, which calls into question the very
possibility of achieving comparable effectiveness in an
open educational system. The conducted study proposes
an alternative logic, whereby the openness of the univer-
sity is simultaneously its limitation and its advantage, for
it is within an open environment that the student forms
social responsibility through personal choice rather than
through external control. It is precisely this circumstance
that renders the formed responsibility more stable in the
long term, as it does not depend on the preservation of the
institutional environment in which it was produced. The
study by A. Deif & L. Cochrane (2026) on practice-oriented
educational models for youth with disrupted educational
trajectories is particularly relevant to the Ukrainian con-
text; however, a significant difference exists between the
situation described by the authors and the realities of
Ukrainian universities. Whereas the study by authors con-
cerns the adaptation of individual vulnerable students with
personally disrupted trajectories, in Ukraine, the university
is dealing with an entire student generation simultane-
ously experiencing collective social trauma. The scale and
collective nature of this experience substantially alter the
pedagogical task and require tools oriented not towards in-
dividual rehabilitation but towards the formation of new
norms of collective responsibility under conditions of a
radical rethinking of traditional societal institutions. The
practice-oriented approach substantiated by researchers,
nevertheless, retains its relevance as a methodological
principle, since the authentic experience of social action
is a necessary condition for fostering responsibility regard-
less of the nature of the social context.

Author V. Terziev (2026) emphasised that, under con-
ditions of systemic crisis, social responsibility ceases to be
merely a personal quality and becomes a necessary condi-
tion for the functioning of social institutions as a whole,
thereby conferring upon the university’s educative func-
tion the status of a strategic societal priority. This con-
clusion is theoretically significant; however, it entails a
risk that requires pedagogical reflection. Transforming
the university into an instrument of societal mobilisation
may conflict with academic autonomy and critical thinking
as fundamental values of higher education. The present
study overcomes this contradiction through the principle
of student agency, whereby the university does not impose
value orientations but rather creates conditions in which
a young person independently arrives at a conscious civic
stance through experience and reflection. Thus, the strate-
gic societal priority of the university’s educative function
is realised not through the directive formation of loyalty
to particular values, but through the development of the
student’s capacity for independent moral judgment and
responsible choice. On the whole, the comparative anal-
ysis demonstrates that leading scholars across different
research contexts emphasise the necessity of practice-ori-
ented, reflexive, and contextually sensitive approaches to
fostering social responsibility in youth, and in this sense,
the findings of the present study align with the mainstream
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of contemporary pedagogical thought. At the same time,
the study highlights the systemic nature of pedagogical
mechanisms under the specific Ukrainian realities of mar-
tial law, digitalisation, and the rethinking of national iden-
tity, which constitutes its original contribution to the elab-
oration of this issue and delineates the horizon for further
scholarly inquiry.

CONCLUSIONS

The results of the study revealed that social responsibili-
ty is an integral personal quality functioning as a unity of
three interdependent components: cognitive (understand-
ing of societal norms and the consequences of one’s own
actions), emotional-motivational (an internal impetus for
responsible behaviour driven by empathy and a sense of
belonging to the community), and behavioural (concrete
actions aimed at supporting others and society at large).
Data analysis demonstrated that pedagogical influence fo-
cused solely on one of these components does not ensure
the formation of stable social responsibility — their holistic
and coherent development is essential.

The university emerges as an institutional mecha-
nism for shaping students’ civic stance, realised through
six structural elements of the educational environment:
curriculum content, active learning methods, extracurric-
ular educative work, student self-government, volunteer-
ing, and the institution’s corporate culture. The analy-
sis showed that these elements affect the components of
social responsibility in different ways: curricula form the
cognitive foundation, yet without a practical component
they do not ensure the transition to actual responsible
behaviour; student self-government develops the behav-
ioural and motivational dimensions, but only on the con-
dition that the student body is vested with real authority;
volunteering simultaneously encompasses the emotional
and behavioural components, which renders it the most
comprehensive pedagogical tool. Analysis of the regulato-
ry and legal framework confirmed the existence of declar-
ative foundations for civic education but revealed a deficit
of mandatory institutional mechanisms for their practical
implementation. Students’ stable social responsibility is
formed only when all elements of the university environ-
ment act in a coherent and purposeful manner, rather than
as disparate educative activities.

A comparative analysis of the experience of Ukraine,
the United States, the United Kingdom, Germany, Finland,
and Zambia identified substantial differences in approach-
es to organising civic education. In Ukraine, civic educa-
tion is predominantly dispersed across various disciplines
without a unified conceptual framework, whereas in many
countries it constitutes a distinct, systematic course with
clearly defined learning outcomes. It has been confirmed
that, under the current societal transformations — martial
law, digitalisation, and the rethinking of values - the ped-
agogical mechanisms for fostering social responsibility re-
quire systemic renewal. Three key pedagogical conditions
for effective educative influence were established: the



creation of a value-oriented environment, the mandatory
integration of reflexive practices (through the use of port-
folios and self-reflection journals), and the provision of
genuine community practice as a compulsory component
of learning. It was determined that digital responsibility
constitutes a new, autonomous dimension of youth social
responsibility, the cultivation of which must be deliber-
ately integrated into the educational strategies of univer-
sities. The proposed three-tier structural model (state, in-
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facilitator and systematically applying reflexive teaching
methods. The theoretical generalisations, built upon the
analysis of scholarly sources, require further verification
in actual pedagogical practice. Future research in this area
should be directed towards the empirical verification of
the identified pedagogical mechanisms through quanti-
tative and qualitative methods, specifically student ques-
tionnaires, expert surveys, and the analysis of concrete
university practices.

stitutional, and pedagogical levels) demonstrated that the
highest effectiveness can be achieved only through their
coordinated interaction: at the state level - by introduc-
ing a unified mandatory civic education course and incor-
porating civic participation indicators into accreditation
criteria; at the institutional level - by extending the real
authority of student self-government and making com-
munity-oriented practice compulsory; at the pedagogi-
cal level - by transitioning the instructor to the role of a

REFERENCES

[1] Abbas, J. (2025). From corporate social responsibility to human social responsibility: A pathway for a sustainable
society. Journal of Cleaner Production, 494, article number 144979. doi: 10.1016/j.jclepro.2025.144979.

[2] Anvarovna, A.S. (2026). Interactive pedagogical approaches as a key factor in the formation of social and emotional
competence in higher education institutions. In London international monthly conference on multidisciplinary research
and innovation (LIMCMRI) (pp. 51-58). London: World Science Publishing LTD.

[3] Astuti, L., & Winarti, A. (2026). Moral education in Islamic boarding schools for shaping the social character
of adolescents. Al-Hayat: Journal of Islamic Education, 10(1), 20-36. doi: 10.35723/ajie.v10i1.220.

[4] Baizakova, U., Mailybaeva, G., Kaldybaeva, A., Nugmanova, F., & Zheksembayeva, Z. (2026). Socio-psychological
peculiarities of professional formation of a future teacher of general education school in modern conditions.
Educational and Developmental Psychologist, 43(1), 129-140. doi: 10.1080/20590776.2025.2584819.

[5] Byun,G.,Lee, G., & Ha, M. (2026). How public libraries reach out to adolescents: A study of adolescents’ perceptions
of teen spaces in Korean public libraries. Journal of Asian Architecture and Building Engineering, 25(1), 233-246.
doi: 10.1080/13467581.2025.2455025.

ACKNOWLEDGEMENTS

None.

FUNDING

None.

CONFLICT OF INTEREST

None.

[6] Department for Education. (2024). National curriculum in England: citizenship programmes of study. Retrieved from
https:

. overnment/publications/national-curriculum-in-england-citizenship-programmes-of-study.

[7] Decree No. 487/2021 “On the National Strategy for Promoting the Development of Civil Society in Ukraine for 2021-
2026”. (2021, September). Retrieved from https://surl.li/akerth.

[8] Deif, A., & Cochrane, L. (2026). Social and solidarity economy (SSE) approach for technical and vocational education
training (TVET) empowering youth with disrupted education. Education + Training, 68(3), 386-408. doi: 10.1108/ET-
08-2025-0671.

[9] EDUFL (2024). National core curriculum for basic education: Transversal competences. Retrieved from https://surl.li/arsonf.

[10] Fedirchyk, T.D., & Tymchuk, D.R. (2025). Development of social responsibility of students in the educational
environment of the university. Pedagogical Academy: Scientific Notes, 25, 1-22. doi: 10.5281/zenodo.18117843.

[11] Garan, N. (2026). Youth centers as institutions for forming the civic competence of youth students. Humanization
of the Educational Process, 1(109), 16-27. doi: 10.31865/2077-1827.1(109)2026.353645.

[12] Hajar, A. (2024). Transforming Islamic education for environmental and social sustainability. Sinergi International
Journal of Islamic Studies, 2(2), 82-95. doi: 10.61194/ijis.v2i2.601.

[13] Hanandini, D. (2024). Social transformation in modern society: A literature review on the role of technology in social
interaction. Jurnal Ilmiah Ekotrans & Erudisi, 4(1), 82-95. doi: 10.69989/j0m6cg84.

[14] Hellison, D., Wright, P.M., Martinek, T.J., & Walsh, D.S. (2025). Teaching personal and social responsibility through
physical activity (4th ed.). Champaign: Human Kinetics.

[15] Hong, W.C.H., Chi, C., Liu, J., Zhang, Y., Lei, V.N.L., & Xu, X. (2023). The influence of social education level on
cybersecurity awareness and behaviour: A comparative study of university students and working graduates. Education
and Information Technologies, 28(1), 439-470. doi: 10.1007/s10639-022-11121-5.

[16] Jamatia, P.L. (2023). The role of youth in combating social inequality: Empowering the next generation. International
Journal of Social Science, Educational, Economics, Agriculture Research and Technology, 2(8), 229-238. doi: 10.55529/
jlls.26.11.20.

Scientia et Societus, Vol. 5, No. 1, 2026

99


https://doi.org/10.1016/j.jclepro.2025.144979
https://worldsiencepub.com/index.php/lmc/article/view/3598
https://worldsiencepub.com/index.php/lmc/article/view/3598
https://doi.org/10.35723/ajie.v10i1.220
https://doi.org/10.1080/20590776.2025.2584819
https://doi.org/10.1080/13467581.2025.2455025
https://www.gov.uk/government/publications/national-curriculum-in-england-citizenship-programmes-of-study
https://doi.org/10.1108/ET-08-2025-0671
https://doi.org/10.1108/ET-08-2025-0671
https://pedagogical-academy.com/index.php/journal/article/view/1582
https://pedagogical-academy.com/index.php/journal/article/view/1582
https://doi.org/10.31865/2077-1827.1(109)2026.353645
http://doi.org/10.61194/ijis.v2i2.601
https://doi.org/10.69989/j0m6cg84
https://www.amazon.com/Teaching-Personal-Responsibility-Physical-Activity/dp/1718211953
https://www.amazon.com/Teaching-Personal-Responsibility-Physical-Activity/dp/1718211953
https://doi.org/10.1007/s10639-022-11121-5
https://doi.org/10.55529/jlls.26.11.20
https://doi.org/10.55529/jlls.26.11.20

100

Education as a factor in shaping the social responsibility...

[17] KMK. (2022). Retrieved from https://www.kmk.org/fileadmin/Dateien/pdf/PresseUndAktuelles/2018/Beschluss_

Demokratieerziehung.pdf.

[18] Kolomiiets, L., Shulga, G., & Lebed, I. (2021). Formation of social responsibility of young people in the process
of obtaining higher education. In Society. Integration. Education. Proceedings of the international scientific conference
(pp. 292-305). Rézekne: RTU Rézekne Academy. doi: 10.17770/sie2021vol1.6417.

[19] Law of Ukraine No. 1556-VII “On Higher Education”. (2014, July). Retrieved from https://zakon.rada.gov.ua/go/1556-
18.

[20] Law of Ukraine No. 2145-VIII “On Education”. (2017, September). Retrieved from https://zakon.rada.gov.ua/go/2145-
19.

[21] Lin, M., Chu, M., Li, X., Ma, H., Fang, Z., Mao, L., & Chiang, Y. C. (2023). Factors influencing adolescent experimental
and current smoking behaviors based on social cognitive theory: A cross-sectional study in Xiamen. Frontiers
in Public Health, 11, article number 1093264. doi: 10.3389/fpubh.2023.1093264.

[22] Marginson, S. (2024). Student self-formation: An emerging paradigm in higher education. Studies in Higher Education,
49(4), 748-762. doi: 10.1080/03075079.2023.2252826.

[23] McGorry, P.D., Mei, C., Dalal, N., Alvarez-Jimenez, M., Blakemore, S.]., Browne, V., & Killackey, E. (2024). The
lancet psychiatry commission on youth mental health. The Lancet Psychiatry, 11(9), 731-774. doi: 10.1016/S2215-
0366(24)00163-9.

[24] Moroz, I.M., & Kayun, V.0. (2025). The role of historical education in the formation of the civic identity of young
people. Bulletin of Humanitarian Sciences, 12, 1-21. doi: 10.5281/zenodo.17438988.

[25] NCSS. (2023). The college, career, and civic life (C3) framework for social studies state standards. Retrieved from https://
www.socialstudies.org/standards/c3.

[26] Order of Cabinet of Ministers of Ukraine No. 710-r “Concept of development of civic education in Ukraine”. (2018,
October). Retrieved from https://zakon.rada.gov.ua/laws/show/710-2018-%D1%80#Text.

[27] Singh, R. (2025). Youth and cultural shift: Impact on social responsibilities. Idealistic Journal of Advanced Research in
Progressive Spectrums (IJARPS), 4(3), 98-101.

[28] Svysiuk, O. (2026). The social role and significance of religion for Ukraine today: Historical dynamics and current
contributions. Occasional Papers on Religion in Eastern Europe, 46(1), article number 5. doi: 10.55221/2693-2229.2746.

[29] Szymkowiak, A., Melovic, B., Dabic, M., Jeganathan, K., & Kundi, G.S. (2021). Information technology and Gen Z:
The role of teachers, the internet, and technology in the education of young people. Technology in Society, 65, article
number 101565. doi: 10.1016/j.techsoc.2021.101565.

[30] Tabrizi, J.S., Doshmangir, L., Khoshmaram, N., Shakibazadeh, E., Abdolahi, H.M., & Khabiri, R. (2024). Key factors
affecting health promoting behaviors among adolescents: A scoping review. BMC Health Services Research, 24(1),
article number 58. doi: 10.1186/s12913-023-10510-x.

[31] Terziev, V. (2026). Modern social systems in conditions of permanent crisis: Transformations, dysfunctions, and the
role of socially dominant leaders. Journal of Social Sciences, 3(2), 117-130. doi: 10.61552/S]SS.2026.02.007.

[32] Thelma, C.C. (2024). Civic education and national development: A comprehensive analysis of Zambia. Asian Journal
of Education and Social Studies, 50(6), 170-190. doi: 10.9734/ajess/2024/v50i61404.

[33] Vynola, R.H., Druz, H.M., & Voroshchuk, O.D. (2025). The role of social education in the formation of civic
consciousness and social responsibility of the youth of Ukraine. Pedagogical Academy: Scientific Notes, 21, 1-22.
doi: 10.5281/zenodo.17002460.

[34] Wahda, S., Meliala, F.M.B.S., Tarigan, M.L.B., Maha, N.D., & Siregar, H.L. (2026). The impact of social media on
changes in behavior and morality of adolescents from the perspective of Islamic education: A study on Unimed
students. Mauve Journal De Leardu, 3(1), 27-38. doi: 10.37899/mjdl.v3i1.315.

Scientia et Societus, Vol. 5, No. 1, 2026


https://www.kmk.org/fileadmin/Dateien/pdf/PresseUndAktuelles/2018/Beschluss_Demokratieerziehung.pdf
https://www.kmk.org/fileadmin/Dateien/pdf/PresseUndAktuelles/2018/Beschluss_Demokratieerziehung.pdf
https://doi.org/10.17770/sie2021vol1.6417
https://zakon.rada.gov.ua/go/1556-18
https://zakon.rada.gov.ua/go/1556-18
https://zakon.rada.gov.ua/go/2145-19
https://zakon.rada.gov.ua/go/2145-19
https://doi.org/10.3389/fpubh.2023.1093264
https://doi.org/10.1080/03075079.2023.2252826
https://doi.org/10.1016/S2215-0366(24)00163-9
https://doi.org/10.1016/S2215-0366(24)00163-9
https://doi.org/10.5281/zenodo.17438988
https://www.socialstudies.org/standards/c3
https://www.socialstudies.org/standards/c3
https://journal.ijarps.org/index.php/IJARPS/article/view/655
https://doi.org/10.55221/2693-2229.2746
https://doi.org/10.1016/j.techsoc.2021.101565
https://doi.org/10.1186/s12913-023-10510-x
https://spectrum.aspur.rs/archive/v3/n2/7.pdf
https://doi.org/10.9734/ajess/2024/v50i61404
https://doi.org/10.5281/zenodo.17002460
https://doi.org/10.37899/mjdl.v3i1.315

Dudar 101

Bacunb Jyaap

KaHngupat icTopnyHux Hayk, npodecop

YHisepcuTteT puropia Ckosopoau B MNepeacnasi

08401, Byn. CyxomnuHcbkoro, 30, m. MepeAcnas, YkpaiHa
https://orcid.org/0000-0001-6064-9408

OcBiTa IK YAHHUK POpMYyBaHHSA COLlia/IbHOI BiANOBIAANAbHOCTI
MOJ104i B YMOBaX Cy4aCHUX CyCniibHUX TpaHcdopMmaLiin

AHOTaLI,iﬂ. MeTo10 JOCTiIsKeHHsT 6y70 BU3HAUEHHS MefaroriyHux MeXaHi3MiB PO3BUTKY TPOMAISTHCbKOI aKTMBHOCTI
CTYOEHTiB Ta aHali3 Poji BUIIOI IIKOAM SK iHCTUTYLITHOTO UMHHMKA CTAHOBJIEHHSI COIiaJibHO BiAMOBiZaJbHOI
0CcoOMCTOCTI B Tepiof AMHAMIUHMX 3MiH CYCITIJIBHOTO YCTPO0. Y MOCTIIKEeHHI 3aCTOCOBAHO CUCTEMHMIA TimXif,
CTPYKTYpHO-(GYHKI[IOHAMbHMIT aHaji3, TOPiBHSUIbHMII MeTOZ, HOPMATMBHO-IIPDABOBUII aHali3 Ta KOHTEHT-aHasi3
HayKOBMX IPKepesn i CTpaTeriuHmMx AOKYMEHTIB 3apyOiKHMX KpaiH. 3a pe3yiabTaTamy LOCTiIKEeHHS BCTaHOBJIEHO, IO
colliajsbHa BifMOBigaAbHICTh MOJIOAi € TPMKOMITOHEHTHOIO SIKiCTIO, SIKa TIO€IHY€E KOTHITUBHMIA, €eMOIIiiiHO-MOTUBALIiiHUTA
Ta MOBeAiHKOBUI BUMipH, TPUUOMY PO3BUTOK JIMIIIE OIHOTO 3 HMUX He 3abesrneuye opMyBaHHS CTiliKOi BiIMOBiganbHOI
MOBeJiHKM. BUSIB/IEHO 1IiCTh CTPYKTYPHUX €JIeMEeHTIB YHIBEPCUTETCbKOTO CepeoBUIIa, 1110 M0-Pi3HOMY BILIMBAIOTh Ha
CTAHOBJIEHHS] TPOMAaJSHCbKOI IO3MLiI CTYyIeHTiB, 30KpeMa 3MiCT HaBUaJbHUX MpPOTpaM, aKTMBHI MeTOIM HaBUYaHHS,
M03aaygUTOPHA AiSUIbHICTh, CTYIEHTChKe CAaMOBDSIIYBAHHS, BOJIOHTEPChKA pOOOTa Ta iHCTUTYIilHA KYJAbTypa 3aKiIany.
BusHaueHo, 110 B YKpaiHi rpoMajsiHCbKa OCBiTa € hparMeHTapHOIO MOPiBHSHO 3 CMCTeMaTU30BaHUMU Tigxogamu Bennkoi
Bpuranii, Himeuunun, @innsumii, CIIA i 3amb6ii, e BigmoBigHa MiATroTOBKA peasi3yeThCsl SK OKpeMuii 060B'I3KOBUIt
KypC i3 4iTKO BU3HAUEHMMM KOMIIeTeHTHOCTsIMM. KOHCTaTOBaHO, 110 1i1dpoBa BiAIOBiIaabHICTh € CAMOCTIITHMM HOBUM
BUMIpOM COIliaJIbHOI BiAIIOBiZaabHOCTI MOJIOAi, SIKMiI TIOTpebye IiecrpsiIMOBAHOTO I1eJarorivHoro OIpaIfoBaHHS.
Po3p0o6sieH0 KOMILIEKC TTPOIMO3UILi ISl migBUIeHHS eeKTMBHOCTI (OpMYBaHHS IPOMASTHCHKOI CBiZOMOCTI B cucTemi
BMIIOI OCBiTM Ha Pi3HMX PiBHSX ii opraHi3ariii. iHHiICHO opieHTOBaHe ceperoBuiIe, iHTerpaiis pediekCUBHUX ITPAKTUK
Ta 000B'SI3KOBA peasibHA CYCITibHA MPaKTHKa. [IpakTMUHA 3HAUMMICTb OTPUMAaHMX Pe3yIbTaTiB MOJSITae Y MOKIMBOCTI ix
BUKOPUCTAHHS IIPU PO3p06IIi YHIBEPCUTETCHKUX CTPATETiit BUXOBHOI POOOTH, OHOBJIEHH] 3MiCTy HAaBYQJIbHUX ITPOTpaM Ta
dbopmyBaHHi Iep>KaBHOI OCBITHBOI MOMITUKM Y HATIPSIMi CMCTEMHOTO BUXOBAHHS IPOMaZsTHCbKOCTI

KnouoBi €n0Ba: mpoconianbHa NOBeAiHKa; MOpalbHAa CBifOMIiCTb; MOJOADKHI LieHTpu; LM(POBUIT aKTUBi3M;
pecdnexcuBHi MPaKTUKM; TICUXOIOTO-1eNATOTiYHI YMHHUKYI
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Educational communications in the digital society:
New formats of interaction between lecturer and student

Abstract. The study aimed to determine the impact of digital technologies on the nature and organisation of interactions
between lecturers and students in modern education. The research methodology included a theoretical analysis of scholarly
sources, comparative analysis, systems analysis, systematisation and generalisation. The results indicate a steady increase
in the effectiveness of digital educational communications. This is evidenced by the rise in participation in online learning,
which increased from 21.4% to 34.8% in the European Union, and the high level of integration of Learning Management
Systems. These systems are used regularly by approximately 78% of students. Synchronous formats were found to be most
effective when explaining complex material and providing immediate feedback, while asynchronous environments and
combined platforms were more effective in developing student autonomy, in-depth engagement with educational content,
and organising group interaction. Student-centred, collaborative and connectivist approaches contribute to developing
student independence and intensifying their interaction. These approaches enable the combination of individual learning
and team-based activity, creating conditions for a flexible educational process. Digital platforms were found to provide
automated, personalised assessment of students’ learning achievements. They enable the provision of timely feedback
and dynamic progress monitoring. They also facilitate the organisation of group work through collaborative projects and
discussions. Taken together, these factors improve the quality of educational interaction. Videoconferencing ensures
direct contact between participants in the learning process and enables immediate feedback. The results of the study
may be used by lecturers, the administration of higher education institutions and developers of educational programmes
to improve the organisation of digital educational communication and enhance the effectiveness of interaction between
lecturer and student

Keywords: information dissemination; pedagogical function; multimedia content; forum discussions; knowledge
transfer

INTRODUCTION

The digitalisation of education is transforming the way lec-  taking place through online platforms, social networks,
turers and students interact, creating new communication  video conferencing and digital services. This affects the or-
models based on interactivity, mobility, and rapid informa-  ganisation of the learning process, the level of student en-
tion exchange. Educational communication is increasingly = gagement, and the methods of knowledge transfer. In this
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context, studying new formats of interaction between lec-
turers and students is important because they influence the
effectiveness of learning, the quality of feedback, and the
potential for personalising the educational environment.

In the context of digital society, educational communi-
cations have undergone transformations as a result of the
spread of digital technologies. This has contributed to the
formation of new interaction formats between lecturers
and students, as well as changing approaches to organising
the learning process. R. Cramarenco et al. (2023) reviewed
students’ perceptions of online education and digital tech-
nologies during the pandemic. The researchers concluded
that using digital platforms ensures the continuity of the
educational process and expands the possibilities for com-
munication between those involved in learning. However,
they also found that the effectiveness of interaction de-
pends on lecturers’ digital preparedness, how the learning
environment is organised, and the ability to maintain an
active dialogue with students. Similar trends are reflected
in the study by S. Salarvand et al. (2023), which highlight-
ed communication and collaboration difficulties in online
classrooms. The scholars established that distance learn-
ing is accompanied by decreased emotional interaction,
insufficient non-verbal communication, and limited op-
portunities for immediate feedback. However, it was also
demonstrated that interactive teaching methods and the
use of digital services can activate students’ participation
in the learning process. M. Laskar (2023) work examined
the issue of digital inequality, presenting a comparative
analysis of the development of digital society in urban
and rural regions of India. The author found that access
to digital resources directly affects students’ opportunities
to participate in the learning process and communicate
with lecturers. Insufficient technical provision and limit-
ed internet access complicate distance learning, thereby
exacerbating educational inequality. In this regard, digi-
tal communications are considered not only as a learning
tool, but also as a means of social integration and improv-
ing educational accessibility.

The adaptation of educational programmes to the con-
ditions of digital society was examined in a study by A. La-
zareva et al. (2024). The researchers demonstrated that up-
dating learning content and introducing digital interaction
formats contributes to improving the effectiveness of the
educational process in Ukraine. They also paid attention
to the development of digital literacy among lecturers and
students, which they regard as a necessary condition for
high-quality educational communication. These results are
consistent with the conclusions of J. Tondeur et al. (2023),
who proposed the concept of digital competence for lec-
turers in higher education institutions. This approach em-
phasises that a lecturer’s ability to use digital tools, main-
tain interactive engagement, and adapt teaching methods
to the online environment determines the effectiveness
of educational communication. L. Mialkovska et al. (2023)
also investigated the issue of digital communications in
higher education. The scholars demonstrated that social

Dudar & Shchogolev

management and digital communication have become in-
tegral to the functioning of higher education institutions.
Digital platforms facilitate the rapid exchange of infor-
mation, the coordination of educational activities, and
interaction between all participants in the learning pro-
cess. However, it was also found that the effectiveness of
digital communication depends on the organisation of the
information environment and the willingness of lecturers
to use new interaction formats. M. Ohara (2023) analysed
the role of social networks in the system of educational
communication. It was determined that social media facil-
itate constant contact between lecturers and students, en-
sure the rapid dissemination of information, and intensify
learning interactions.

0. Yemelyanova et al. (2023) examined the problems of
the educational crisis in the information and digital society.
They concluded that changes in communication methods
necessitate a rethinking of traditional teaching approaches
and the development of new lecturer-student interaction
models. Conversely, N. Nychkalo et al. (2024) demonstrated
that the use of digital tools facilitates the integration of
Ukrainian children and young people into Slovakia’s educa-
tional environment. This shows that digital communication
not only organises the learning process, but also maintains
social adaptation and intercultural interaction. Meanwhile,
]. Vega-Ramirez et al. (2023) investigated how educational
policy outcomes are communicated in the context of dig-
ital society. They established that effective dissemination
of information and use of digital communication channels
influences the level of public engagement in educational
processes. They considered digital communication to be a
multi-level system of interaction, encompassing not only
lecturers and students, but also the wider educational envi-
ronment. Despite the points raised by the aforementioned
authors, there has been insufficient research into the im-
pact of new digital formats of interaction on the quality
of communication between lecturers and students. The
specific features of combining interactive platforms, social
networks, and distance services within a single educational
environment have only been analysed to a limited extent.
Insufficient attention has been given to maintaining effec-
tive feedback and encouraging students’ communication in
the digital learning space. This study aimed to determine
the role of digital technologies in transforming interaction
between lecturers and students. The study aimed to char-
acterise the specific features of digital educational com-
munication, assess the effectiveness of modern interaction
formats in the educational process, and conduct a compar-
ative analysis of pedagogical communication models in the
digital environment.

MATERIALS AND METHODS

The research design adopted a mixed-methods approach
combining theory and analysis. This included a systems
analysis of scholarly sources, a comparative examination
of models of pedagogical interaction, and the generalisa-
tion of statistical data on the use of digital educational
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platforms in the context of online education. A theoret-
ical analysis of scholarly sources on the organisation of
educational communications in digital societies was con-
ducted, focusing particularly on formats of digital com-
munication in online education and the functional capa-
bilities of digital educational platforms. Scholarly sources
were searched for in the international academic databas-
es Google Scholar, Scopus and Web of Science. Sources
were selected according to criteria including relevance,
scholarly validity, representativeness with regard to digi-
tal educational communications, availability of empirical
data, and correspondence with the topic of synchronous
and asynchronous forms of learning interaction. The
study analysed synchronous and asynchronous forms of
learning interaction, tools for providing feedback and
approaches to organising group and individual learning
activities in a digital educational environment. Addition-
ally, statistical data was presented, including the level
of user participation in online learning within European
Union countries, growth dynamics in the use of digital
educational materials between 2019 and 2025, indicators
of uneven digital engagement, and the frequency with
which Learning Management Systems (LMSs) are used
by students. The material basis of the study consisted of
official statistical reports by Eurostat (European Commis-
sion, 2026) and analytical materials from the Ministry of
Digital Transformation of Ukraine (2025).

The comparative method was used to analyse tradi-
tional and digital formats of pedagogical interaction. The
teacher-centred communication model (Ghafar, 2023), the
student-centred communication model (Europass Teacher
Academy, 2024), the collaborative learning model (Educa-
tion Endowment Foundation, n.d.) and the connectivist
communication model (Pace, 2026) were compared with-
in the study. The comparison was carried out according to
criteria such as the level of interactivity, effectiveness of
feedback, degree of student autonomy, opportunities for
collaborative work organisation, and use of digital tools in
the learning process. This approach revealed the advantag-
es of digital communication formats in facilitating flexible
and interactive engagement between participants in the
educational process.

Systems analysis was used to study the functional ca-
pabilities of digital educational platforms within the on-
line education system. This covered Moodle (n.d.), Google
Classroom (n.d.), Microsoft Teams (n.d.), Zoom (n.d.) and
Canvas (n.d.). Tools for synchronous and asynchronous
communication, group work organisation, feedback mech-
anisms, digital assessment and multimedia content inte-
gration were analysed during the study. This enabled the
specific features of using digital platforms to ensure ef-
fective pedagogical interaction and optimise communi-
cation between lecturers and students to be determined.
A method of systematisation and generalisation based on
scholarly sources was employed to classify digital educa-
tional communication formats and determine their pedagog-
ical functions. The specific features of using chats, forums,
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videoconferencing, interactive whiteboards and learning
management systems in the modern educational environ-
ment were identified using the method of systems analysis.
One limitation of the study was that the analysis was mainly
based on open statistical data and scholarly sources from the
last five years. This may not fully reflect the rapid changes
in digital educational technologies and how they are imple-
mented in different countries and educational institutions.

RESULTS

In the digital society, educational communications are
formed as a system of interaction between lecturer and
student. This system combines synchronous and asynchro-
nous methods of information exchange, organisation of
learning activities, and support for feedback. Synchronous
methods enable real-time interaction, facilitating expla-
nations of educational material, clarification of complex
issues, demonstration of examples, and prompt checking
of understanding. Asynchronous methods allow for an
individual pace of work, repeated engagement with edu-
cational content, and extended written interaction. This
contributes to a deeper understanding of the material
and the formation of stable knowledge. Digital platforms’
functional capabilities determine the organisation of the
educational process by structuring educational content,
placing assignments, conducting assessment and record-
ing learning outcomes (Epitech, n.d.). These environments
provide a unified system for accessing educational materi-
als and communication tools, enabling both individual and
group work within a single course. One such component is
support for various channels of interaction, including in-
dividual consultations, group discussions, and automated
forms of knowledge assessment. This creates a multi-level
structure within the educational process.

Official statistical data shows a steady increase in the
use of digital educational formats in Europe and around
the world. According to Eurostat, 34.8% of internet us-
ers in EU countries participated in online courses or used
digital learning materials in 2025, compared to 33.4% in
2024 and 21.4% in 2019. This indicates the gradual insti-
tutionalisation of digital learning as part of educational
practice. However, uneven participation across countries
is evident: in the Netherlands, for example, the level of
engagement in online learning exceeds 60%, whereas in
some Eastern European countries this figure is lower, re-
flecting digital inequality in access to educational tech-
nologies (European Commission, 2026).

One aspect of digital educational communication is
the use of LMSs, which organise the learning process and
provide access to materials, communication, and control
of learning outcomes. Studies in the United States indi-
cate that LMS implementation is widespread: up to 98% of
educational institutions use such platforms, and approxi-
mately 78% of students regularly log in to complete tasks
and interact with lecturers (ZipDo, 2026). Concurrent-
ly, the average student activity level in these systems is
characterised by regular logins throughout the week and



lengthy learning sessions, indicating the integration of
digital tools into everyday educational practice. Overall,
these data confirm that digital educational communica-
tions are becoming systemic, ensuring flexibility and con-
tinuity of learning, as well as expanding opportunities for
interaction between lecturers and students in the modern
educational environment.

By 2025, Ukraine’s education system will have under-
gone significant digital transformation, characterised by
high levels of digital activity among the population and
rapid development of educational platforms. According
to the Ministry of Digital Transformation of Ukraine, 96%
of Ukrainians possess digital skills and 58% have a basic
level of digital literacy, corresponding to the EU average.
Furthermore, 42% of adults and 70% of adolescents uti-
lise artificial intelligence tools for learning and everyday
activities, highlighting the integration of digital commu-
nication into the educational process (Ministry of Digi-
tal Transformation of Ukraine, 2025). Ukraine is actively
developing online learning infrastructure and distance
education platforms in the context of digital education.
Analytical materials on the digital transformation of ed-
ucation by the State Scientific Institution ‘Institute of
Educational Analytics’ (n.d.) reveal that the country is im-
plementing electronic registers, online platforms, distance
courses, and blended learning, while also providing pupils
and students with access to educational materials through
state digital services. It is also noted that teachers are
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undertaking professional development in digital literacy,
contributing to effective pedagogical communication in
the online environment (Koshevets, 2026). Digital educa-
tion in Ukraine is developing into a resilient educational
ecosystem that includes LMS platforms, adaptive technol-
ogies, and networked educational resources. In times of
crisis, particularly during war, digital tools have become
essential for ensuring the continuity of learning and facili-
tating interaction between lecturers and students.

In the digital educational environment, the relation-
ship between lecturer and student is characterised by con-
tinuous interaction, combining the transfer of knowledge,
its joint construction, and the reciprocal exchange of infor-
mation. The lecturer organises the learning process, moder-
ates communication and provides methodological support,
while the student is an active participant who receives ed-
ucational material and participates in its discussion, inter-
pretation and practical application (Xia et al., 2023). This
interaction is facilitated through various digital channels,
ensuring both synchronous and asynchronous information
exchange. This enables prompt responses to learning re-
quests, correction of errors,and maintenance of the continu-
ity of the educational process. Consequently, a dynamic sys-
tem of pedagogical communication emerges, wherein both
parties are equal participants in a learning process aimed
at achieving educational outcomes and fostering the stu-
dent’s learning autonomy. Table 1 examines the respective
roles of lecturers and students in the digital environment.

Table 1. The role of the lecturer and the student in the digital environment

Role of the lecturer

Role of the student

Organiser of the educational process, who structures
educational content and determines the logic of the course

Active participant in the learning process,
who completes assignments and takes part in interaction

Facilitator, who guides learning activity
and supports cognitive engagement

Researcher, who independently works through the material
and searches for additional sources of information

Moderator of communication, who regulates discussions
and ensures learning interaction

Co-creator of knowledge, who participates in group discussions
and collaborative projects

Consultant, who provides explanations, recommendations
and individual feedback

Independent subject of learning,
who plans their own educational trajectory

Assessor of learning outcomes, who monitors
and conducts final assessment

Performer and reflective participant,
who analyses their own results and improves learning actions

Source: compiled by the authors based on Wooclap (2024), Vertex University (2026)

Chats facilitate rapid information exchange, clarifi-
cation of learning tasks, and coordination of collaborative
student activity. They provide a constant channel for brief
communications. Forum discussions aim to facilitate in-
depth analytical interaction, encouraging argumentation,
the exchange of opinions, and reflection on educational
material. Video communication enables direct contact be-
tween participants in the educational process, facilitating
explanations of complex topics, demonstrations and dis-
cussions of completed assignments. Interactive collabo-
rative tools support the collective creation of educational
products, the structuring of information, and the visualis-
ation of educational material, thereby activating students’
cognitive activity. In the digital environment, feedback is

implemented as a multi-level system of interaction, in-
cluding assessment by the lecturer, peer review among stu-
dents, and self-monitoring of learning outcomes. This or-
ganisation ensures the continuity of correction in learning
activities and improves the quality of material acquisition
(Maier & Klotz, 2022). Group learning activities are based
on role distribution, joint project completion and collective
decision-making, which fosters cooperation and responsi-
bility for shared outcomes. Individual work involves inde-
pendent engagement with material, the choice of learning
pace, and the formation of a personal learning trajectory
according to one’s needs. Digital educational communica-
tion combines various interaction formats, creating flexi-
ble learning conditions, increasing student engagement
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and expanding the educational environment’s possibili-
ties. In such a system, learning acquires a multidimension-
al character, combining individual, group and networked
forms of interaction, which contributes to the development
of learning autonomy, communication skills and the ability
to work in a digital environment.

In a digital society, models of educational commu-
nication organise interaction between lecturers and stu-
dents, determining the methods by which knowledge is
transferred, acquired and exchanged during the education-
al process. They facilitate the structuring of learning ac-
tivities, the regulation of student engagement levels and
the formation of effective feedback mechanisms. Conse-
quently, learning becomes more manageable, consistent,
and adapted to the conditions of the digital environment,

in which online platforms, interactive resources, and re-
mote working play an important role (Al Salaimeh & Ab-
delaziz, 2025). Such approaches also improve the quality
of educational interaction by contributing to the develop-
ment of student autonomy, activating group collaboration
and expanding access to global sources of knowledge. They
enable the combination of individual learning and collec-
tive activity, creating conditions for a more flexible edu-
cational process. Consequently, a new type of pedagogical
interaction emerges, centred on constant information ex-
change, the development of digital competencies, and the
enhancement of learning effectiveness in the context of
the digital transformation of education. Table 2 presents
a comparative analysis of models of educational communi-
cation in the digital environment.

Table 2. Comparative analysis of models of educational communication according to interaction criteria

Teacher-centred

Student-centred

Collaborative learning | Connectivist communication

Teams; students listen and
answer questions only
at the end of the session

of interactivity

riterion . I
Criterio communication model communication model model model
The lecturer delivers a . Students interact with Students interact through
lecture via Zoom/Microsoft The student works with one another in groups | online communities (forums
Level interactive tasks (Kahoot, ‘

Quizizz) and asks questions
in the chat during learning

YouTube comments, MOOCs);
communication takes place
beyond the lesson

via Microsoft Teams and
discuss tasks in chats
and video meetings

The lecturer checks work
in Moodle/Google

The lecturer provides
individual comments

Feedback takes place

between students Feedback is obtained

structure of learning

Effectiveness . in Google Classroom, through peer review through online communities,
Classroom and assigns . .
of feedback . responds in the chat in Google Docs and forums and comments on
grades with comments . . ; .
. or conducts brief discussion of group educational platforms
after completion .
consultations results
The student completes | The student independently The student .
. ) . The student independently
Degree assignments according to chooses the order of independently performs .
L. . . . . forms a learning pathway
of student the lecturer’s instructions | completing tasks in Google arole in the group
L through Coursera, YouTube,
autonomy and does not change the Classroom and the pace and makes decisions

of learning

within the project blogs and forums

Collaborative work is
almost absent; individual
assignments are completed

Opportunities
for organising
collaborative

Discussions in chats and
joint discussions in Padlet
or forums

The main form of
learning is group
projects in Google Docs,
Microsoft Teams

Collaboration takes place in
global online communities
and open educational

tests

work through Moodle and Trello networks
. Zoom, Moodle, .
Use of digital PowerPoint. electronic Google Classroom, Kahoot, | Microsoft Teams, Google Coursera, edX, YouTube,
tools § Quizizz, Padlet Docs, Miro, Trello blogs, forums, Discord

Note: MOOCs — Massive Open Online Courses

Source: compiled by the authors based on Zoom (n.d.), Microsoft Teams (n.d.), Moodle (n.d.), Google Classroom (n.d.), Kahoot (n.d.),
Quizizz (n.d.), Padlet (n.d.), Google Docs (n.d.), Trello (n.d.), Miro (n.d.), Coursera (n.d.), edX (n.d.), YouTube (n.d.), Discord (n.d.),
Z.N. Ghafar (2023), Europass Teacher Academy (2024), Education Endowment Foundation (n.d.), K. Pace (2026)

The advantages of digital communication formats in
education primarily consist of increasing flexibility, inter-
activity and accessibility, since interaction between lectur-
ers and students can take place in both synchronous and
asynchronous modes, without being restricted to the class-
room. This enables students to independently regulate the
pace at which they absorb material, revisit educational con-
tent at a convenient time, and combine learning with other
activities. This is particularly important in the context of
digital society (Haleem et al., 2022). Another advantage is
improved feedback quality, as digital tools allow lecturers
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to mark assignments quickly, provide comments and cor-
rect students’ work almost in real time. This contributes to
more effective knowledge acquisition, as students immedi-
ately receive information about errors and have the oppor-
tunity to correct them without delay. Additionally, digital
formats offer greater potential for personalised learning,
fostering student autonomy, teamwork skills, and a culture
of digital communication - all of which are essential com-
petencies in the modern educational landscape.

A comparative analysis of educational communica-
tion models shows that teacher-centred models have low



interactivity, limited feedback and minimal student au-
tonomy, but ensure structured learning. The student-cen-
tred model increases engagement and the customisation
of learning while expanding autonomy and improving
feedback quality. The collaborative learning model is the
most effective for developing teamwork skills, communi-
cation, and the practical application of knowledge, thanks
to its high level of interactivity and active peer-to-peer ex-
change. The connectivist model offers students maximum
autonomy and extensive opportunities for networked in-
teraction. However, it requires a high level of self-regula-
tion, making it most effective in digital environments for
motivated learners.

The effectiveness of digital educational platforms
within the online education system is determined by their
ability to organise, manage and support the entire learning
process within a unified digital environment. Such plat-
forms combine synchronous and asynchronous interaction,
enabling direct, real-time communication between lectur-
ers and students, as well as delayed interaction through
assignments, materials, and discussions. This allows for
flexible organisation of learning, enabling students to work
through material at their own pace while allowing lectur-
ers to structure the course, monitor activity, and ensure
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continuity of the educational process, regardless of par-
ticipants’ physical presence. Particular importance is at-
tached to functions such as feedback, assessment and the
organisation of collaborative activity, which facilitate ef-
fective pedagogical interaction in the digital environment.
Platforms enable automated, personalised assessment of
learning achievements, provide feedback on completed
assignments and dynamically monitor students’ progress.
Another important feature is support for group work, im-
plemented through collaborative projects, discussions,
and the coordination of learning activities. Additionally,
digital platforms integrate multimedia content, expanding
the possibilities for presenting educational material and
increasing the level of assimilation. Taken together, these
features form a multifunctional educational environment
that facilitates effective communication between lecturers
and students, thereby improving the quality of online edu-
cation. Table 3 presents the results of a systems analysis of
the functional capabilities of digital educational platforms
within the online education system. The analysis focuses
particularly on ensuring synchronous and asynchronous
communication, organising group work, providing feed-
back and assessments, and integrating multimedia content
into the educational process.

Table 3. Functional capabilities of digital educational platforms in the system of online education

Digital Synchronous Asynchronous e T Feedback Integration
platform communication communication and assessment of multimedia content
Support for online Forum discussions, Group courses, Tests, automated Videos, presentations,
Moodle meetings through | placement of materials collaborative assessment, documents,
integrated modules and assignments assignments lecturer’s comments | interactive elements
Google L'imited s_,ynchronous Assignments, Cgllaborative Comments, . Documepts,
Classroom interaction through announcements, projects through assessment rubrics, presentations,
integrations comments assignments rapid feedback video materials
Microsoft | Video classes, real- Chats, channels, Team spaces, Discussions, Videos, presentations,
Teams time chat storage of materials projects comment_f,, assessment shared files
of assignments
Zoom Main tool for Recording of classes Use in group Oral feedback Screen sharing,
videoconferencing for later viewing discussions during classes presentations
Canvas Integrated video and | Assignments, modules, Group spaces Learning analytics, Videos, interactive
synchronous sessions messages for learning assessment, comments modules, files

Source: compiled by the authors based on Moodle (n.d.), Google Classroom (n.d.), Microsoft Teams (n.d.), Zoom (n.d.), Canvas (n.d.)

Digital educational platforms provide comprehensive
support for pedagogical interaction by integrating syn-
chronous and asynchronous communication channels.
This makes it possible to organise the learning process in
various formats. Synchronous tools facilitate direct, re-
al-time interaction between lecturers and students, and
can be used to deliver explanations of educational mate-
rial, conduct consultations, discuss complex issues, and
provide immediate feedback. Asynchronous capabilities,
in turn, enable independent engagement with materi-
al, the completion of assignments at a convenient pace,
and participation in forum discussions. This contributes
to deeper knowledge acquisition and the development
of students’ learning autonomy. Digital platforms are
distinguished by their ability to support group learning

activities, such as collaborative projects, team assignments
and collective discussion of results. This fosters the devel-
opment of communication and teamwork skills, as well as
the ability to make joint decisions. Digital assessment and
feedback functions should also be noted, as they enable
lecturers to promptly monitor students’ learning achieve-
ments, provide comments and adjust the learning trajec-
tory. Taken together, these capabilities ensure effective
pedagogical interaction, improve communication quality
between educational process participants and contribute
to learning individualisation in the digital environment
(Shyshenko, 2022). The comparative analysis shows that,
for full-scale courses involving systematic assessment
and asynchronous learning, Moodle and Canvas are the
most effective; Microsoft Teams is optimal for blended
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learning and team interaction; Google Classroom is suit-
able for rapidly organising the learning process and pro-
viding basic feedback; and Zoom is ideal for synchronous
classes and online lectures. Overall, these results suggest
that the most effective approach is to combine platforms
depending on the educational scenario.

Digital educational communication formats are classi-
fied according to the type of interaction, the method of or-
ganising the learning process, and the functional purpose
of the teaching tools. Within synchronous communication,

videoconferencing plays a key role as it enables direct, re-
al-time interaction between lecturers and students. It can
be used for lectures, seminars, project defence and consul-
tations, enabling material to be explained, complex issues
to be clarified and understanding of the topic to be checked
promptly. The pedagogical function of this format lies in
providing immediate feedback, monitoring learning activi-
ty, and maintaining learning discipline in a distance learn-
ing environment (Sultonovna, 2025). Table 4 presents the
classification of digital educational communication formats.

Table 4. Classification of formats of digital educational communication

Format of digital Type . . . .
. g . P . Pedagogical functions Features of use in the educational process
communication of interaction
Svnchronous Explanation of new material, organisation Used for online lectures, consultations and
Videoconferencing yreal time ! of lectures and seminars, immediate project defence; ensures direct interaction
feedback, monitoring of learning activity between lecturer and students
Asynchronous/ Prompt communication, clarification Used for quick responses, organisational
Chats semi- of assignments, coordination messages and support for group interaction
synchronous of learning activity outside classes
. o Allow extended responses, repeated review
Development of analytical thinking, . . p' P
Forums Asynchronous . . . . of discussions and in-depth engagement
argumentation, discussion, reflection . . -
with educational material
. Visualisation of knowledge, collaborative | Used to create diagrams, mind maps, collective
Interactive Synchronous/ . . . . .
. construction of information, development work on assignments and structuring
whiteboards asynchronous o\ S . .
of critical thinking of educational material
L . Ensure the centralisation of educational
Integrated, Organisation of the learning process, . . .
R materials, assignments, testing and
LMSs synchronous and assessment, progress monitoring, L .
communication between participants
asynchronous course management . .
in the educational process

Source: compiled by the authors based on Y. Skiba (2025)

Asynchronous communication is facilitated via forums
and chat rooms, enabling students to interact outside of
class time. Chats are used to quickly answer organisational
questions, clarify assignments and coordinate group work.
They ensure a continuous channel of communication and
support learning interaction outside of classroom time.
Forum discussions encourage deeper engagement with
educational topics, the articulation of arguments and an-
alytical thinking, as students can formulate extended re-
sponses, analyse the views of other participants and revisit
discussions at any time. Interactive whiteboards are used
to visualise educational material and create content collab-
oratively. They enable lecturers to demonstrate diagrams,
concept maps and algorithms for solving tasks, while stu-
dents can contribute their own ideas, add comments and
organise information (Hanna, 2024). Interactive white-
boards facilitate visual and activity-based learning, criti-
cal thinking, and the collective construction of knowledge
when educational material is created through interaction.
Learning Management Systems integrate all formats of
digital communication into a single educational platform.
Within these systems, educational materials are stored,
assignments are organised, testing and assessment are
carried out and student learning activity is monitored (Al-
Dhief et al., 2024). Their pedagogical function is to man-
age the learning process, ensure the structured nature of
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educational content, and record learning outcomes. LMSs
also support the individualisation of learning by adapt-
ing assignments and monitoring each student’s progress.
This allows lecturers to adjust the educational trajectory
according to students’ levels of preparedness. It has been
shown that digital communication formats perform inter-
related pedagogical functions: synchronous tools ensure
immediate interaction and learning control, asynchronous
tools support in-depth engagement with content and the
development of autonomy, interactive whiteboards sup-
port collaborative knowledge construction, and LMSs en-
sure the systematic organisation of the entire educational
process. Together, they form a multi-level model of edu-
cational communication in which learning takes place
through constant interaction, information exchange, and
collaborative activity between lecturers and students with-
in a digital environment.

DISCUSSION

In the digital society, educational communication has un-
dergone a structural transformation in the way lecturers
and students interact. This interaction has become hybrid-
ised through digital platforms, social networks, mobile ap-
plications and artificial intelligence tools. The effectiveness
of this interaction is determined by the digital competence
of the participants and the level of digital infrastructure



at the educational institution. This transformation in-
creases the accessibility of educational resources, expands
opportunities for personalised learning and establishes
new models of pedagogical interaction in the context of
educational digitalisation. The facts identified regarding
educational communications corresponded with the con-
clusions of M. Alenezi et al. (2023), who demonstrated that
integrating digital education into higher education involves
restructuring methods of interaction and requires lecturers
to adapt to digital environments. The authors emphasised
the existence of organisational and technical barriers, a
finding that was confirmed by the results concerning the
influence of infrastructural conditions on communication.
The obtained data were corroborated by A. Almusaed et
al. (2023) study, which found that using artificial intelli-
gence in hybrid learning increases student engagement
and alters the nature of educational interaction. This study
emphasised AI’s role as a mediator of communication, cor-
responding with the identified trend of automating some
learning processes. The observed results coincided with
the conclusions of B. Cabellos et al. (2024). It was demon-
strated that lecturers’ digital attitudes and the conditions
of the educational environment determine the intensity
of ICT use and the development of students’ digital skills.
The interpretation indicates a dependence on pedagogical
readiness for digital change. The research results showed
that digital educational communications are more effec-
tive when synchronous and asynchronous learning formats
are combined. This is evidenced by the 78% level of student
engagement in LMSs and the increase in the proportion of
EU online learning users from 21.4% to 34.8%. The patterns
identified regarding lecturers’ readiness for digital change
were consistent with the findings of J. Castano Munoz et
al. (2021), who demonstrated that collaboration among lec-
turers fosters students’ digital competence development.
It was also found that institutional self-assessment tools
support the development of the digital environment, which
is consistent with the conclusions regarding the role of
collective pedagogical interaction. This is consistent with
the findings of C. Chang et al. (2023), who considered digi-
tal literacy to be a key factor in the effective use of AR, VR,
and MR technologies for learning purposes. This enabled
this study to conclude that multimedia technologies signif-
icantly alter the structure of educational communication.

The results of the study were consistent with the con-
clusions of M. de Obeso et al. (2023), who found that stu-
dents’ perception of lecturers’ digital competence influences
the level of trust and interaction. The importance of lectur-
ers’ digital authority in facilitating effective communication
was confirmed. The obtained data were consistent with the
results of V. Diaz-Garcia et al. (2023) in direction. The digital
transformation of educational institutions was considered a
complex managerial process influencing the introduction of
new learning interactions. It was found that organisational
support determines the pace of digital communication. Ob-
served trends corresponded with the findings of W. Jeong et
al. (2024), who found that the digital capital of participants
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in the educational process affects academic achievement.
This allows inequality in access to digital resources to be
viewed as a factor in the asymmetry of educational com-
munication. This asymmetry manifests as differences in en-
gagement with digital platforms, access to educational ma-
terials, and interaction opportunities between participants
in the educational process. This coincided with the conclu-
sions of A. Josué et al. (2023), who regard digital platforms as
a key tool for organising the learning process. Educational
technologies increase student engagement by providing in-
teractive learning mechanisms. This is evident in students’
increased activity when completing assignments and their
enhanced participation in the communicative processes of
the learning environment. The identified patterns were con-
sistent with the results of J. Kim (2023), who considered in-
teraction between lecturers and artificial intelligence to be
a new form of pedagogical cooperation. Integrating artificial
intelligence into the educational process changes the roles of
participants and the nature of their communication. It also
contributes to the emergence of new formats that support
learning activities and automate certain pedagogical func-
tions. These new formats include intelligent tutoring, per-
sonalised learning recommendations, adaptive assessment,
automated feedback, virtual assistants, chatbots for student
consultations, systems for predicting learning outcomes,
and tools for automatically generating educational content.
The automation of pedagogical functions includes checking
assignments, monitoring learning activities, analysing stu-
dents’ progress, and preparing personalised learning plans.

AT has transformed the role of lecturers by changing
communicative functions and reorienting pedagogical ac-
tivity towards interaction with digital systems. These re-
sults are consistent with the conclusions of S. Mhlongo et
al. (2023), who found that barriers to implementing digital
technologies include insufficient resources and low digital
skills, which limit the full integration of innovative tools
into the learning process. This results in uneven develop-
ment of digital educational practices across different insti-
tutions. The obtained data corresponded to the results of
S. Muammar et al. (2022). The quality of the learning pro-
cess is determined by lecturers’ digital competence. This
confirms the importance of pedagogical digital training for
effective communication. The results were also consistent
with the conclusions of A. Ou et al. (2024), who considered
artificial intelligence to be a factor that alters the nature
of academic discourse and the organisation of educational
interaction in higher education. Communication process-
es become mixed, combining human and technological
participation in the transmission and processing of edu-
cational content. This is consistent with V. Ratten (2023)
study, which described the transition to digital teaching
methods following the pandemic. This made it possible
to explain the dominance of digital interaction formats.
The identified trends corresponded to the conclusions of
A. Purwanto et al. (2023), who considered social networks
to be a tool for educational communication. This con-
firmed the expansion of channels of interaction between
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lecturers and students. The results obtained coincided with
Y. Shi (2023) data, which considered mobile platforms to be
an effective learning tool. It was established that the port-
ability of technology strengthens communication conti-
nuity. Interactive synchronous platforms were found to be
the most effective, providing immediate feedback and ex-
planations of complex educational material. Asynchronous
environments, meanwhile, contributed to students’ devel-
opment of independence. Combining individual and group
work formats in digital environments improved the quality
of knowledge acquisition and expanded the possibilities for
collaborative learning. The obtained data correlated with
the results of Z. Wang & Z. Chu (2023), which found that
lecturers’ self-assessment of digital competence influences
the effectiveness of the educational process. Additionally,
the authors emphasised that developing teachers’ digi-
tal skills increases student engagement and improves the
quality of learning interactions. Y. Xie et al. (2022) found
that structured interaction scenarios are required for on-
line communication to improve learning effectiveness. The
researchers noted in particular that organised communi-
cation protocols reduce students’ cognitive load and con-
tribute to better assimilation of educational material. They
also established that planning the stages of interaction
between participants in the educational process increases
engagement, improves feedback quality, and facilitates the
more effective completion of individual and group tasks in
a digital environment. Overall, the study’s findings indicat-
ed a transformation in educational communication under
the influence of digital technologies, particularly artifi-
cial intelligence and mobile platforms. It was established
that the effectiveness of the learning process depends to
a significant extent on the level of lecturers’ digital com-
petence, the quality of the organisation of online interac-
tion and the structured nature of communication scenari-
os. The obtained results confirmed that the digitalisation
of educational communications contributes to increasing
the effectiveness of the learning process, expanding op-
portunities for interaction between its participants and
developing students’ learning autonomy. The combination
of digital platforms, pedagogical approaches and artificial
intelligence technologies forms a flexible educational en-
vironment capable of adapting to the needs of education.

CONCLUSIONS

In the digital society, educational communications function
as an integrated system of interaction between lecturers
and students. Combining digital platforms and synchro-
nous and asynchronous learning forms, they contribute to
the development of learning autonomy, cooperation and
digital competence, as well as improving the effectiveness
of the educational process. Student-centred, collaborative
and connectivist approaches ensure active student partic-
ipation in knowledge creation, expand feedback possibili-
ties and form a flexible, adaptive learning environment.
Generalisation of the results shows that digital education-
al communications are highly effective when combining

Scientia et Societus, Vol. 5, No. 1, 2026

synchronous and asynchronous formats. At the same time,
78% of students are engaged with LMSs, and the share of
online learning users in the EU has increased from 21.4% to
34.8%, confirming a stable trend in the digital transforma-
tion of education. The most productive formats are interac-
tive, synchronous platforms for explaining complex material
and providing immediate feedback. Asynchronous environ-
ments, on the other hand, ensure deeper engagement with
content and increase learning autonomy. Combining group
and individual work formats on digital platforms expands
opportunities for cooperation and improves the quality
of knowledge acquisition. This is confirmed by the steady
growth of digital activity among students and lecturers.
Platforms enable automated and individual assess-
ment of learning achievements, provide feedback on com-
pleted assignments and dynamically monitor students’
progress, thereby increasing the accuracy and promptness
of pedagogical control and correction in learning activi-
ties. An important feature is the support for group work,
implemented through collaborative projects, discussions,
and the coordination of learning activities. This ensures
the development of communication and teamwork skills.
Additionally, digital platforms integrate multimedia con-
tent, expanding the possibilities for presenting educational
material and increasing the level of assimilation through
visualisation and interactivity. Taken together, these fea-
tures create a multifunctional educational environment
that facilitates effective communication between lecturers
and students, thereby improving the quality of online ed-
ucation, as evidenced by the results of systems analysis of
digital educational platforms in pedagogical practice.
Digital educational communication can be classified
into three formats: synchronous, asynchronous, and inte-
grated tools of interaction. These formats perform different
pedagogical functions in the educational process. Video-
conferencing enables direct contact between lecturers and
students, providing immediate feedback. Chats and forums
facilitate rapid communication and in-depth discussion of
educational topics, while interactive whiteboards support
the collaborative creation and visualisation of knowledge.
Learning Management Systems combine all these formats
to organise the learning process and assess and monitor stu-
dents’ progress. This increases the effectiveness of pedagog-
ical interaction in the digital environment. Further research
could focus on the effectiveness of specific digital platforms
in different educational contexts, particularly in face-to-
face, blended and distance learning settings, and in institu-
tions offering general, higher and postgraduate education.
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OcBITHI KOMYHiKaLii B uu$ppoBOMY CYCNiNbCTBI:
HoBi ¢popmMaTn B3aEMOZII MiXK BUKJIaZaueM i CTYAEeHTOM

AHOTaUif. MeTo10 HoCTiIKeHHS 6yII0 3’9CyBaHHS BIUIMBY IU(POBYX TEXHOIOT i Ha 3MiHY XapaKTepy Ta OpraHisaiiio
B3a€eMO/ii MiK BUK/IaJaueM i CTyOeHTOM Yy Cy4aCHOMY OCBIiTHbOMY Ipoileci. MeTomooTisl AOC/iI>KeHHST BKovyaaa
TEOpeTUYHMII aHaji3 HayKOBMX JyKepes, MeTOJ, MOPiBHSIHHS, METOJ CUCTEMHOIO aHasi3y, MEeTOoJ CucTemMaTu3alii
Ta y3arajJbHeHHS. Byno 3’sicoBaHO, 1O pe3yabTaTM CBiguaTh Mpo cTabinbHe 3pocTaHHS edeKTUBHOCTI 1M(POBUX
OCBiTHiX KOMYHiKallilf, 110 MiATBePAKYETbCS MiABUIIEHHSIM PiBHS yuacTi B OHJaliH-HaBUaHHi 3 21,4 % mo 34,8 %y
€sporneiicbkomy Col03i Ta BMCOKOMWO iHTerpaiieio Learning Management System, SIKMMM DeryjisipHO KOPUCTYIOTbCS
61m3pKo 78 % cTygmeHTiB. Byno BM3HaeHO, W0 CMHXPOHHI dopmaryu 3a6e3mnevyioTb HaiBUILy e(peKTUBHICTb Yy
CUTYallisIX TIOSICHEHHSI CKIaJHOTO MaTepiaay Ta OMepaTUMBHOTO 3BOPOTHOTO 3B’SI3KY, TOJI SIK aCMHXPOHHI cepefoBuIla
Ta KOMOiHOBaHi 1aTGopMu AeMOHCTPYIOTh Kpalli pe3yabTaTH y PO3BUTKY aBTOHOMHOCTI CTYHEHTIB, ITMOOKOMY
OTIpaIlOBaHHI HABYAJIbHOTO KOHTEHTY Ta oprasisaiii rpynosoi B3aemogii. CTymeHTOIeHTPOBaHN, KOJIabopaTUBHMIA
i KOHEKTUBICTCbKMII MiIXOOM CIIPUSIIOTh PO3BUTKY CaMOCTiIHOCTI CTY#EHTIB i akTuBi3zauii ixHboi B3aemogii. bymno
BM3HAueHo, 110 BOHM [O3BOJSIIOTh ITOEAHYBATH iHAMBiLyalbHe HaBYaHHS 3 KOMaHJHOO JiSIBHICTIO Ta CTBOPIOIOTH
YMOBM JJIsl THYYKOTO OCBITHBOTO Tpoliecy. BuzHaueHo, mo uudposi maatdopmu 3abe3nedyoTb aBTOMATU30BaHe
Ta iHOMBiyalbHe OILIiHIOBAaHHSI HaBU&JbHMX [JOCSITHEHb CTY[JEHTiB. BOHM [aloThb 3MOry HaZaBaTu ONepaTUBHUIL
3BOPOTHMII 3B’I30K i BifcTeskyBaTu mporpec y auHamini. Takosk BOHM MiATPMUMYIOTh OpraHisallilo rpynoBoi poboTu
yepe3 CIJIbHI MTPOEKTU Ta 0OroBOpeHHs. Y CYKYITHOCTI 1@ MiABUIINYE SIKiCTh OCBITHBOI B3aeMozii. BuokpemieHo, 1o
kinacudikauist bopmartis b poBoi OCBITHBOI KOMYHIKAIlil OXOIITIOE CMUHXPOHHI Ta aCMHXPOHHI iHCTPYMEHTM B3aEMOJI1.
BinmeokoHdepeHtii 3a6e3meuyoTh 6e3rocepenHiii KOHTAKT MiK yUaCHMKaMy HABUAHHS Ta ONepaTUBHMUIT 3BOPOTHMI
3B’S130K. Pe3y/ibTaTy NOCTiIKEHHS MOXYTh 6YTY BUKOPUCTaHi BUK/IagayaMu, aiMiHiCTpalli€ro 3aK/1a/iiB BUIOI OCBITH Ta
PO3pO6HMKAMM OCBITHIX IIPOrpam JJis BAOCKOHAJIEHHS opraHisalii uudpoBoi ocBiTHbOI KOMYHIKaIlii Ta MigBUIIEHHS
edekTMBHOCTI B3aeMoii Mik BUK/IagayeM i CTYIEeHTOM

KnouoBi cnoBa: mnoumpenns indopmanuii; memaroriua QyHKILis; MyIbTUMeZIiifHMII KOHTEHT; (GOpyMHi
06roBOpEeHHS; Nlepefiaua 3HaHb
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