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Problems of training civil servants
in the post-Soviet higher educational institutions

Abstract. The study of problematic aspects in training civil servants in the post-Soviet countries is extremely relevant.
This, relates to the active policy of retraining workers per European approaches. Thus, the study of the problems that
currently impede the effective training of civil servants allows finding solutions and improving them. Based on this,
the purpose of this study was to analyse the main approaches and tools used by the post-Soviet higher educational
institutions to train civil servants. Accordingly, to achieve it, the study used various scientific and methodological means,
including functional and systematic approaches, as well as the method of analysis and synthesis, comparison, deduction,
and generalisation. As a result, both the theoretical and practical part of the question was covered. The first half of
the study defined the essential content of the main concepts and terms related to the subject under study, as well as
covered their features. In addition, the methods and approaches that are fundamental in the training of civil servants in
the post-Soviet countries were considered in depth and their main shortcomings were shown. The study revealed that
the main challenges in training civil servants in post-Soviet higher educational institutions include outdated curricula,
insufficient practical training, and a lack of focus on developing critical thinking and leadership skills. Furthermore, the
research identified a need for greater emphasis on ethics, transparency, and accountability in public service education.
Lastly, the findings suggested that incorporating more case studies, simulations, and internships could significantly
enhance the effectiveness of civil servant training programs in these countries. The practical value of the study lies in
the fact that it can be used both as a methodological material for higher educational institutions, and for the personal
development of individual educational workers
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INTRODUCTION

In the context of globalisation and the active development
of society, the question of improving the qualification of
civil servants is increasingly arising. Increased attention to
such subjects is justified since they personify state power.
Accordingly, training such individuals is extremely complex
and important for society since the future development
of the country depends on its success and effectiveness.
Analysis of the current state of educational approaches
and materials used in the post-Soviet higher education-
al institutions for the training of civil servants points to
their problematic nature and many shortcomings. This is
because to a certain extent they do not meet the challenges
of modern times, and therefore civil servants who receive
education in such conditions do not have a perfect level
of professional training. Furthermore, the ideological part
plays a significant role, namely the essential understand-
ing of the concept of civil servants and their competence.

The available curricula designed for the study of civil
servants lack the foundations affecting their socialisation
and interaction with the public within their powers (Jane-
nova, 2020). Such results were obtained because of a sys-
tematic analysis of higher educational institutions, which
accordingly train future civil servants. A key area for im-
proving the educational process is, admittedly, paying at-
tention to assessing the quality of the acquired qualifica-
tions of property subjects of state administration and local
self-government bodies. This is because the verification of
the level of knowledge is key and allows for figuring out
the effectiveness of the approaches used by educational in-
stitutions. Furthermore, a qualitative assessment will find
the main shortcomings that need to be overcome in the de-
velopment and modernisation of the educational process
(Stoliarenko et al., 2021).

It is also critical to analyse the problems of training
civil servants in the context of full compliance or, on the
contrary, non-compliance with the fundamental humanis-
tic foundations, as well as a personality-oriented approach
(Podungge et al., 2021). It is significant to develop the abil-
ity for individual career development in future subjects of
public authorities, but at the same time pay great attention
to the work skills and interaction in a team. Based on this,
overcoming the current problems existing in higher edu-
cational institutions and preparing future civil servants, to
a greater extent depends on conducting an in-depth anal-
ysis, as well as understanding and substantiating its es-
sential content, and may vary according to the established
forms of its implementation and reflection of their rational
correlation (Sugiono et al., 2021).

Thus, the main purpose of this study was an in-depth
analysis of the mechanisms and means used by the post-So-
viet higher educational institutions in extending the edu-
cational process, namely training civil servants, and find-
ing their problems and shortcomings. Accordingly, to fulfil
this purpose, several tasks were performed in this study:
the essence of the concept of a civil servant was found,
the main differences in the ideology of the post-Soviet

V. Redziuk et al.

countries with the subjects of public authorities were es-
tablished, the approaches that are a priority during train-
ing were analysed, the practices of foreign countries were
considered, promising areas for improving the training of
civil servants were developed.

MATERIALS AND METHODS

To investigate the shortcomings in the approaches and
tools used by the post-Soviet higher educational institu-
tions to train civil servants, various research tools were
used. This allowed fully consider and find the problemat-
ic aspects in this process, establishing the causes of their
occurrence, and also forming possible ways to overcome
them. It is necessary to note the functional approach,
since at its expense the purpose and objectives of this
study were found, and a plan for its implementation was
formed. Based on this approach, the study was divided into
several stages, which allowed the investigation of all the
features of the subject under study more thoroughly. All
the methods and methodological techniques used were in-
terconnected through a systematic approach. This tool al-
lowed the investigation of each of the shortcomings in the
approaches of the post-Soviet higher educational institu-
tions, in which civil servants are trained. A significant role
was played by the method of analysis and synthesis. With
its help, the issue under study was divided into separate
elements, which allowed analysing of each of them and
figuring out its properties. The synthesis method allowed
for finding the common properties of such elements and
the relationship between them. As a result of such a divi-
sion, and then a combination, problematic aspects in the
activities of higher educational institutions were found,
as well as their common features were considered and the
main reasons for their emergence were found. Based on
the synthesis method, the necessary theoretical concepts
were covered, which allowed for figuring out the essential
content of the subject under study.

Equally significant was the method of comparison since
it allowed comparing the main shortcomings of curricula
and approaches. This method allowed, based on a compar-
ison of such problematic aspects, to find the main ways to
overcome them. The comparison method also made it pos-
sible to substantiate the need to change the approaches in
the educational activities of future civil servants to more
efficient and modernised ones. The logical structure of the
study was based on the dialectical method since the study
progresses from general to specific. At the initial stage of
the study, the main theoretical concepts and features of
the issue under study were analysed. The second half of the
paper specifically examines the problematic aspects, i.e.,
the shortcomings that currently exist in the educational
activities of post-Soviet higher educational institutions,
which train civil servants. To analyse the results obtained
and form concise conclusions, the generalisation method
was applied in this study. As already noted, the study was
carried out in three stages:

Scientia et Societus, Vol. 4, No. 1, 2025
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1) In the first stage, a work plan was formed, and the
main purpose and tasks were figured out. The theoretical
part of the issue was investigated, i.e., its general aspects
were considered.

2) In the second stage, shortcomings, and obstacles in
the educational process in the preparation of civil servants in
the post-Soviet countries were specified. Promising recom-
mendations were formulated to resolve such shortcomings.

3) In the third stage, the results of the study were in-
vestigated, and concise conclusions were formed accord-
ingly. Possible areas for further research on this subject
were also considered.

RESULTS AND DISCUSSION

The investigation of such a topic as public service is gain-
ing increased popularity among scientists. Scientists ac-
tively consider issues related to the professional training
of civil servants. Such an elevated interest is conditioned
upon the active policy of modernisation and European
integration pursued by the post-Soviet countries. These
actions can be considered as reforming the entire edu-
cational system. Currently, in countries such as Ukraine,
Kazakhstan, Latvia, and Estonia, there is an active profes-
sionalisation of the civil service, as well as local govern-
ments, which also requires changes in the curricula used
by higher education institutions. To figure out the main
and most acute problems that exist in post-Soviet high-
er educational institutions that train civil servants, it is
imperative to consider successful foreign practices and,
based on the comparison, find shortcomings.

It is possible to cover the term “public service” as an
interconnected system of state-legal and socio-economic
institutions and organisational units aimed at performing
certain state tasks and duties due to the proper perfor-
mance of powers by civil servants, while unconditionally
satisfying public interests. Thus, the analysis of the above
system should be based on many notable features to iden-
tify problems and shortcomings, which, accordingly, reduce
the level of effectiveness of the educational process and
adversely affect the knowledge and competence of future
civil servants. To conduct research, it is necessary to show
the essence of the term “civil servant”. These are individu-
als whose professional activity is to create and implement
management decisions, respectively, holding positions in
government bodies, institutions, or the state apparatus.
An essential feature of civil servants is the focus of their
actions on the proper performance of state functions and
powers assigned to them. Thus, the purpose of a civil serv-
ant is to satisfy the public interest, and not a personal one.

Proceeding from this, the reform of educational pro-
grams, according to which future civil servants study in
post-Soviet higher educational institutions, will allow
the development of the entire personnel system of public
authorities and bring them as close as possible to Euro-
pean standards. Therewith, such improvement should be
based not only on the development and implementation
of new managerial skills and competencies but also on a
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systematic analysis of the content and promising vectors
of such changes. As a result of solving the issues existing in
curricula and approaches, it is necessary to be able to free-
ly set up a connection between the theoretical and prac-
tical foundations of the educational process, including by
involving students in active practical activities. The main
purpose of finding current shortcomings and eliminating
them lies in the effective assimilation of modernised man-
agerial skills and abilities by future students, i.e., reform-
ing the system should certainly focus on the result.

As for the problems that adversely affect the educa-
tional process and the level of knowledge and competence
of civil servants, they are largely provoked by the presence
of irrelevant and inefficient approaches and tools used by
post-Soviet higher education institutions. That is why the
study of shortcomings should be based on the modernity
of the materials or mechanisms used. Based on this, many
other issues, including the quality and level of independ-
ence in assessing the results of educational activities of
students, approaches to teaching educational informa-
tion, determining the methods of communication between
teachers and students, and the form of the educational
process, are provoked to a greater extent by the inconsist-
ency with the challenges of modernity and conditions re-
lated to state employees.

Thus, reforming and improving the entire structure
and mechanism of professional training of civil servants
should be understood as an interrelated process, the pur-
pose of which is to modernise the functional and organi-
sational aspects of curricula and materials based on which
students receive knowledge. It is this approach that allows
fully analysing of the existing approaches and tools, i.e.,
to figure out their effectiveness and success in the context
of the educational process. A distinctive feature of this
study is that the study of problems takes place within the
post-Soviet higher educational institutions, which have
features of the organisation of state power and the distri-
bution of powers between the state apparatus. Accordingly,
when considering current issues, attention should be paid
to the form of the state, namely to the form of government
and state structure. These properties are reflected in the
characteristics of post-Soviet approaches to learning, espe-
cially within higher education institutions (Fahlevi, 2020).

The priority of choosing this approach is that the
active use of innovative programs in training will allow
using the acquired modernised knowledge in future pro-
fessional activities. Achieving such a modification is pos-
sible due to the holistic filling of the entire curriculum
with special mechanisms and approaches that meet the
advanced world trends. Notably, the current problems of
higher education institutions can only be solved through
the implementation of systemic changes. Furthermore,
the elimination of shortcomings and obstacles inherent
in the organisation of the work of the state apparatus in
the post-Soviet countries will provoke a dynamic acceler-
ation and improvement of the educational process. The
progressiveness of such actions will help increase the level



of evolutionary development of approaches to the concept
of the civil servant and civil service. Thus, it can be proved
that it is important to decide on the active introduction of
modern world practices to the curricula and approaches,
which should be harmonising with the national traditions
and values existing in these countries. One should also
pay attention to the fact that the solution to certain issues
will allow the development of the current mechanism for
the professional training of civil servants to a higher level
(Kryvtsova et al., 2021).

After analysing the general theoretical provisions cov-
ering the essential content of the current shortcomings of
the educational system, as well as substantiating the prior-
ity of introducing changes, it is possible to more specifically
study each of the problems and model workable solutions.
Consequently, all higher educational institutions that are
state-owned and found in the post-Soviet countries are
based on a special approach to the organisation of the ed-
ucational process. This mechanism lies in the approval of a
special plan for the staffing of the state apparatus, as well as
regulations of the highest bodies of state power. Therewith,
this mechanism is quite complicated, since it requires cer-
tain educational and professional plans and procedures de-
signed for the training and retraining of civil servants, who
to a greater extent do not meet the necessary conditions
of modern society. An essential element of the educational
process in the post-Soviet countries is its compliance with
national standards, which were adopted and defined quite
a long time ago, which indicates their inefficiency. Based
on this, an in-depth analysis of the problems impeding the
quality training of civil servants in higher education insti-
tutions should begin with the constituent provisions, since
they are the basis and source of many other shortcomings
(Goncharuk et al., 2021).

In addition, when studying the process of training
civil servants, public authorities are a vital part of the ed-
ucational system. Their role in teaching students of this
speciality is to control the learning process of future civil
servants. However, not in the usual attestation form, but in
a special one. It is revealed during a special meeting of stu-
dents for practical training, within certain territorial bod-
ies of state power or local self-government. Based on the
general problems relating to the entire post-Soviet space
showed above, it can be argued that the mechanism for
training, retraining, and advanced training of civil servants
and officials of local self-government is at a satisfactory
level. Moreover, these shortcomings are common among
many educational institutions, which shows that they do
not have special modernised tools and mechanisms.

If one explores more local problems related to certain
academic disciplines, then they can be revealed through the
generally named problems. Accordingly, one of the most
negative among them is the lack of consistency in the edu-
cational process and future practical activities of students.
This aspect is reflected in the entire educational process,
since it must be integral and structured, and academic dis-
ciplines - interconnected. In turn, now, in the universities
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of many post-Soviet countries, one can see disagreements
in approaches to the definition of individual academic dis-
ciplines. An example of this issue is the presence of such
educational areas as public administration and manage-
ment of public affairs, as well as many others. Therewith, in
countries such as Uzbekistan, there are currently about ten
such academic disciplines, which to a certain extent even
contradict each other, and, accordingly, are inconsistent
with the general and priority educational and professional
program “Public Administration”.

Based on the named problem, it is necessary to change
and modernise the initial methodological materials and
tools dependably. However, special attention must be
paid to understanding the purpose of such a reform, i.e.,
to figure out an improvement plan and consider not only
changes that would affect the educational process, but
also students, i.e., future civil servants. Thus, innovations
should have a specific and reasonable list of the necessary
knowledge, skills, and abilities that will be obtained by the
subject because of passing a modernised educational and
professional program (Eckel, 2023).

Furthermore, it is necessary to address the fact that
another rather principal issue, especially for higher educa-
tional institutions in Ukraine, is the poor-quality division
of specialities and educational qualification programs. It is
necessary to distribute the above elements not by category
of positions, but by certain positions of civil servants, as
well as particular officials of local self-government. There-
with, this process should be more thorough and based on
the personal qualities of the students (Millin, 2021). Ana-
lysing the modernisation and development of both cur-
ricula and methodological support, it should be modelled
and have a clear target orientation. Introducing the neces-
sary changes is a complex process, since it requires modifi-
cation not only of local documents and relevant plans, but
also of generally binding legal acts that have great legal
force. Thus, the reform should concern the content of the
above elements, as well as constitute an integral, intercon-
nected system of training, retraining, and advanced train-
ing of civil servants. It is the choice of such an approach
that will allow fully modernising the entire national edu-
cational system, which, as a result, will combine the edu-
cational activities of students with professional employ-
ment into a single mechanism for the continuous training
of civil servants (Tokbaeva, 2021).

Furthermore, the solution of certain problems should
be based on changes to the nationwide system of educa-
tional and professional training of civil servants and be
aimed at strengthening the principles of manageability
of the activities of the entire structure of state author-
ities and local self-government. Based on this, not only
the educational system should undergo modification, but
also the mechanism of interconnection and communica-
tion of the actions of all post-Soviet higher educational
institutions and those implementing educational activi-
ties in the context of public service. Therewith, it is im-
perative to consider departmental types related to the
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distribution of branches of power, as well as the organisa-
tion of the activities of their bodies and the allocation of
levels (Vavreniuk et al., 2021).

Consequently, the current state of development of
higher education institutions in the post-Soviet space is
insufficient, which is fully reflected in the level of compe-
tence of civil servants. The main problem is the division of
professional training of officials of certain categories and
positions. Since this process relates to the competence of
various educational institutions, which provokes many is-
sues in the future educational activities of students (Sang-
hera & Satybaldieva, 2020). A decisive step allows carrying
out a general education reform is the formation of special
subordinate bodies that control the process of reforming
curricula and materials for civil servants. Moreover, this
approach will enable timely identification of shortcomings
that may arise in the future professional activities of civil
servants and local self-government officials. An important
process of modernisation of the educational system is also
the organisation of periodic thorough monitoring of the
competence and skill level of the state apparatus. This stage
is essential because it allows figuring out the questions that
need to be introduced into the curricula and explain to the
students accordingly. Thus, because of the implementation
of the proposed changes, there will be an increase in the
level of efficiency of the educational process, as well as the
quality of teaching materials. After overcoming the prob-
lems found in the study, general educational approaches
and tools for the implementation of educational activities
should be changed. Most importantly, as a result of reform-
ing the educational industry, there will be an improvement
in the ways of organising state power, since the state appa-
ratus will be somewhat re-equipped both in a theoretical
and practical sense by increasing the level of knowledge
and competence of civil servants, as well as introducing
innovative programs and technologies into professional
activities (Gnusowski, 2021).

One of the significant challenges in training civil serv-
ants in post-Soviet higher educational institutions is the
lack of emphasis on developing critical thinking and ana-
Iytical skills. Traditional teaching methods often prioritise
rote learning and memorisation over problem-solving and
decision-making abilities (Huseynli, 2023). This approach
fails to prepare future civil servants for the complex, dy-
namic challenges they will face in modern public adminis-
tration. To address this issue, educational programs should
incorporate more case studies, simulations, and interactive
learning experiences that encourage students to apply theo-
retical knowledge to real-world scenarios (Fedotova, 2020).

Another crucial aspect that requires attention is the
integration of technology and digital skills into the curric-
ulum (Chankseliani, 2022). As governments worldwide are
increasingly adopting e-governance and digital solutions,
civil servants must be proficient in using and understand-
ing these technologies. Many post-Soviet higher educa-
tional institutions lag behind in incorporating digital lit-
eracy and e-governance concepts into their programs. This
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gap needs to be bridged by introducing courses on digital
transformation in public administration, data analytics,
and cybersecurity, ensuring that future civil servants are
well-equipped to navigate the digital landscape of modern
governance (Larina & Larin, 2022).

Furthermore, there is a pressing need to strengthen
the focus on ethics, transparency, and accountability in
public service education (Sparks & Reading, 1994). While
these concepts are often mentioned in curricula, they are
not always given the depth and practical application they
deserve. Developing a strong ethical foundation and un-
derstanding of good governance principles is crucial for
building trust between citizens and the government. Ed-
ucational programs should include more comprehensive
modules on ethics in public service, anti-corruption meas-
ures, and strategies for enhancing transparency in govern-
ment operations (Baimenov, 2022).

Lastly, the internationalization of civil service edu-
cation programs in post-Soviet countries remains under-
developed. While many of these countries aspire to align
with European standards, their educational programs often
lack sufficient exposure to international best practices and
global perspectives on public administration (Ter-Matevo-
syan & Drnoian, 2020). Enhancing international coopera-
tion through student exchange programs, inviting foreign
experts as guest lecturers, and participating in interna-
tional research projects can broaden the horizons of future
civil servants. This exposure would not only improve their
understanding of global governance issues but also foster
innovation and new approaches to solving domestic chal-
lenges in public administration (Janenova, 2020).

In conclusion, the problems of training civil servants
in post-Soviet higher educational institutions are multi-
faceted and deeply rooted in outdated systems and ap-
proaches. The main challenges include inconsistency be-
tween theoretical knowledge and practical skills, outdated
curricula, lack of specialisation in educational programs,
and insufficient adaptation to modern public administra-
tion needs. The solution to these issues requires a com-
prehensive reform of the educational system, involving
not only changes in curricula and teaching methods but
also modifications in the legal framework and organisa-
tional structure of civil service training. Moreover, the
implementation of innovative programs, the introduction
of practice-oriented learning, and the establishment of
closer cooperation between educational institutions and
government bodies are crucial steps towards improving
the quality of civil servant education. By addressing these
challenges, post-Soviet countries can significantly en-
hance the competence and effectiveness of their civil serv-
ants, ultimately leading to more efficient and responsive
public administration systems that align with contempo-
rary global standards and local needs.

CONCLUSIONS

As a result of the study, it was found that the current
state of educational and methodological tools and



approaches in the universities of the post-Soviet space is
unsatisfactory. So, many problems are both general and
local, which indicates an extremely adverse impact of
individual shortcomings on the educational system. The
study analysed general educational issues at the highest
level, which provoke many other contradictions. Among
them, one can single out those shortcomings that are
contained in general regulations, i.e., standards or orders
of special state bodies. As for local issues, they are condi-
tioned upon the specific features of the form of a particu-
lar state, as well as the type of university. Accordingly, in
some of them, an important role is played by the method
of financing the educational activities of students, as well
as the distribution of specialties and qualification pro-
grams. Having systematically investigated each of them,
one can unequivocally assure that the issues provoked by
these issues are their inconsistency with modern require-
ments imposed not only on the educational process but
also on civil servants.

A necessary condition for increasing the effectiveness
of the implementation of educational and profession-
al training of students is the modernisation of the entire
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educational environment. This applies not only to particu-
lar educational and methodological plans and tools, but to
approaches and understanding of the concept of civil serv-
ants, their essence, and their role in society. The implemen-
tation of the solutions established in this study allows for
fully improving the quality of the acquired knowledge and
skills of students, which will ultimately affect the activities
of public authorities. Therewith, this subject is quite de-
batable and is subject to further consideration, especially
in the context of the analysis of the latest programs and
technologies for retraining and advanced training of civil
servants and officials of local self-government, including in
aremote format. A promising area for future research is the
consideration of modern programs, including remote ones,
to improve the professional competence of civil servants
and name their main shortcomings.
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Mpobnaemu niaroToBku Aep>kaBHUX CNyX60BLiB
y NOCTPaAAHCbKUX BULLMX HaBYaIbHUX 3aK1ajaxX

AHOTaLifA. [locmimKkenHs MPo6IeMHMX aCIeKTiB ITiATOTOBKM JepXaBHMUX CIYKGOBI[B y MOCTPAASHCHKUX KpaiHax
ChOTOZIHI € HAI3BMUAHO aKTyaTbHUM. e, TOB's13aHO 3 aKTMBHOIO MOJITUKOIO TIEPeriITOTOBKM KaIPiB 32 €BPOIIeiCbKUMMU
nigxonamu. TakMM YMHOM, AOCTIIKEHHS Mpo6iieM, siKi Hapasi mepenrkoskaioTb eeKTUBHOMY HAaBUYAHHIO JepsKaBHUX
CITY>KOOBIIiB, JO3BOJISIE 3HANTY IUISIXY X BUPILIEHHS Ta BLOCKOHAIUTU. BUXOASYM 3 [[bOTO, METOIO AAHOTO AOC/TiAKEeHHS
6yB aHasi3 OCHOBHMX MiJIXOMiB Ta iHCTPYMEHTIB, 1[0 BMKOPMUCTOBYIOTHCSI TIOCTPALSHCHKMMM BUIIMMM HaBUaTbHUMMU
3aK/IaaMy IS TIATOTOBKY JepskaBHUX CTYKOOBIIiB. BinmoBigHo, nst ii mocsarHeHHs 6y/10 BUKOPUCTAHO Pi3Hi HAYKOBO-
MeTOA0IOTiuHi 3ac061, 30KkpemMa GyHKI[iOHATbHMI Ta CUCTeMHMI i IXOIM, & TAKOXK METO, aHai3y Ta CUHTe3Y, TOPiBHSIHHS,
IenyKiii Ta y3arajibHeHHs. B pe3ynbrati 6y/10 BUCBIT/IEHO SIK TEOPETUUHY, TaK i MPAaKTUUHY YaCTUHY MUTAHHS. Y TepIiit
YaCTMHi JOCTiIKeHHST 6y7I0 BU3HAUEHO CYTHiICHMI1 3MiCT OCHOBHUMX IIOHSITH i TEPMiHiB, TOB'SI3aHMX 3 JOC/TiIKYBaHOIO
TeMOI0, a TaKOX BUCBiTIeHO iX ocobimBocti. KpiMm Toro, 6ysno meTasbHO PO3IITHYTO METOOM Ta MiAXOau, SIKi €
OCHOBOTIONIOKHMMM Y TiATOTOBIIi ZepskKaBHMUX CITysKOOBIIIB Y TOCTPAASTHCHKMX KpaiHax, Ta IIOKa3aHo iX OCHOBHI HeJOMiK .
HocminskeHHST BUSIBATIO, 1[0 OCHOBHMMM TIpo6ieMaMM IMiATOTOBKM HepsKaBHUX CIYKOOBI[iB y MOCTPAfsHCHKUX BUIIUX
HaBUaTbHMX 3aKIa1aX € 3aCTapiii HABYAIbHI IIPOrpaMu, HeOCTATHS MTPAKTUYHA MTiATOTOBKA, & TAKOK HEIOCTaTHi Gokyc
Ha PO3BUTKY KPUTUUHOTO MUCIEHHS Ta JTiIepChKMUX HaBMYOK. Kpim TOro, HOoCTiaskeHHST BUSBUIO HEOOXiAHICTD BibIIOTO
aKIeHTy Ha eTUIli, MPO30POCTi Ta MiA3BITHOCTI B OCBITi Iep>KaBHMUX CAYKO0BLiB. HapemrTi, pe3yabTaTu SOCTiAKEHHS
CBiTUaTh PO Te, 0 BKIYEHHS GiTbIII0i KiJIBKOCTiI TEMaTUYHUX JOC/TiIKEHb, CUMYJISILIi/ Ta CTaKyBaHb MOIJIO 6 3HAUHO
MigBUIINTY ePeKTUBHICTh IPOTPAM ITiITOTOBKY JePsKaBHUX CTY>KOO0BLIIB y ITMX KpaiHax. [IpakTUUHA I[iHHICTh JOCTiASKEeHHS
TIOJISITA€ B TOMY, 1[0 BOHO MOYKe OYTYM BUKOPUCTAaHE SIK METOILMYHMIT MaTepias AJis BUIIMX HaBUaIbHUX 3aKIaAiB, Tak i 1Jis
0COOMCTOr0 PO3BUTKY OKPEeMMX MPalliBHUKIB OCBITU
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Development and impact of stress
on university students’ performance during distance learning

Abstract. The study aimed to examine the relationship between stress and students’ performance in distance learning.
A sample of 50 participants was selected to evaluate their psychological state and stress levels using two methods: C.
Spielberger’s State-Trait Anxiety Inventory y (adopted by Y. Khanin) and the V.Yu. Shcherbatykh’s Test for Determining
Educational Stress. The primary findings provided an interpretation of the concept of “psychological stress”, its
characteristics, causes, and consequences. During both in-person and distance learning, students experience a variety of
emotional states, such as fear, anxiety, pessimism, depression, and aggression, which can serve as triggers for stress. The
survey results revealed the level of stress experienced by students during distance learning, demonstrating its substantial
impact on their performance, motivation, and overall effectiveness in the educational process. The study examined stress-
inducing factors affecting higher education students under conditions of distance learning during the pandemic and
following the onset of the full-scale invasion. It was highlighted that prolonged distance learning contributed to the
development of chronic stress and resulted in social deprivation, particularly among first- and second-year university
students. This led to a deterioration in students’ psycho emotional states, causing psychological imbalances. Under these
circumstances, it is crucial to identify the specific features of students’ psychological conditions. Academic stress was
found to arise from an overwhelming influx of information, changes in learning conditions and formats, and the pressure
of examinations. The analysis of stress symptoms revealed associations with intellectual, behavioural, emotional, and
physiological components. The conclusions underscore the importance of timely stress management interventions for
students and addressing challenges associated with transitioning to distance education. The findings can inform university
administrations and lecturers in the development and improvement of student support programmes
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INTRODUCTION

Various psychological states give rise to different behav-
ioural patterns, which can positively or negatively affect
academic performance and overall life outcomes. Higher
education students increasingly face diverse challeng-
es stemming from the pandemic and the war, which have
been pivotal factors in the widespread adoption of distance
learning in Ukraine. The current educational environment
under such conditions demands responsibility, autonomy,
and self-organisation from all participants. Students must
navigate contemporary challenges, adopt new roles, and
adapt to changing life circumstances. However, these de-
mands can adversely affect productivity due to stress.

Suggested Citation:

Distance learning, which became particularly preva-
lent during the pandemic and after the onset of the full-
scale invasion, has introduced new dimensions to the un-
derstanding of stress’s impact on student performance. A
primary stress factor is the isolation from peers and the
absence of daily social interactions that typically provide
emotional support. Furthermore, distance learning often
blurs the boundary between personal life and academic
responsibilities, leading to overload. Difficulties in achiev-
ing academic success within this learning format further
exacerbate discomfort and increase overall stress levels.
Living under constant stress also contributes to numerous
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health issues (Rogowska & Pavlova, 2023). Given the sig-
nificance of the research topic, numerous academic studies
have focused on distance learning, the influence of stress
on students, and its impact on their academic performance
in contemporary conditions. For instance, S. Grynyuk et
al. (2022) argued that continuous education through al-
ternative learning channels became a primary priority for
institutions seeking to minimise the pandemic’s effects on
education. Most universities worldwide transitioned from
regular in-person instruction to remote learning, neces-
sitating changes to assessment tools and modes of com-
munication between lecturers and students to address the
challenges of the altered format. Building on this perspec-
tive, I. Hnatyshena et al. (2023) noted that distance learning
has distinct features, shaping unique educational content
structures, alternative teaching methods, and organisa-
tional strategies. This mode of education is increasingly
adopted in global practice. Similarly, S. Yagelo et al. (2022)
conducted a comparative analysis of distance and tradi-
tional learning under the conditions of martial law and the
pandemic, identifying key criteria with the greatest influ-
ence on educational quality.

Many researchers have highlighted both the advantag-
es and disadvantages of remote learning. Studies and ex-
periments by leading education experts identified common
features of distance education during the pandemic and
other global challenges. These include accessibility, flex-
ibility, growing popularity, ease of information exchange,
and the use of interactive educational software (Kdyrova et
al., 2022; Boklan et al., 2023; Yuan et al., 2024).

Researchers I. Pondelikova & T. Tokolyova (2022) ex-
amined the effects of the pandemic on individual produc-
tivity, as well as the digital identity of higher education lec-
turers. Their findings revealed that the shift to home-based
education has caused exhaustion not only among students
but also among lecturers. It was observed that lecturers
and academic personnel are experiencing an unprece-
dented period of uncertainty in their professional roles.
Psychological disorders that adversely affect learning and
academic performance were investigated by O. Datsko et
al. (2022). One of the prevalent issues identified was ac-
ademic burnout, which significantly impacts students’
motivation and desire to learn. An analysis of medical stu-
dents highlighted their particular vulnerability due to the
demands of their profession, with high levels of academic
burnout, depression, anxiety, and stress being reported.

In a study by Z. Quraishi (2023), a decline in the men-
tal health of higher education students was noted, along-
side anxiety linked to misinformation and difficulties in
addressing religious tensions. The global impact of the
pandemic on students underscores the need for higher ed-
ucation institutions to adopt a more empathetic approach
and explore innovative methods for improving learning
systems under distance education conditions.

The findings of I. Cabelkova et al. (2022) highlight
the importance of the emotional aspect of creativity in
optimising behaviour among higher education students,
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particularly concerning emotional experiences. When
greater opportunities are provided to express all dimen-
sions of emotional creativity, students demonstrate im-
proved adaptation to challenging situations and may even
leverage new opportunities. Most researchers have stud-
ied academic stress and productivity as separate issues,
without establishing a direct relationship between them.
Therefore, this study aimed to determine the correlation
between academic productivity and stress resulting from
distance learning. To achieve this aim, the following ob-
jectives were set:

to examine the development of stress and its nega-
tive factors affecting students’ mental health in the context
of distance learning;

to evaluate the academic performance of higher ed-
ucation students during distance learning;

to develop recommendations for mitigating the
negative effects of stress and enhancing productivity in
distance learning contexts.

MATERIALS AND METHODS

The study employed theoretical methods to analyse, syn-
thesise, and summarise scientific knowledge. These meth-
ods were aimed at formulating hypotheses regarding the
development and impact of stress on the performance of
higher education students during distance learning. The
research utilised the following methodologies:

1. Questionnaire. An anonymous online questionnaire
was administered, consisting of three main questions (an
open-ended question “What challenges did you face dur-
ing remote learning?”; a closed-ended question “Has your
stress level changed over the past three months of study?”
(response options: decreased/unchanged/increased),
“What is your attitude towards distance learning?” (posi-
tive/neutral/negative). Additionally, the Test for Determin-
ing Educational Stress by V.Yu. Shcherbatykh was used.

2. The State-Trait Anxiety Inventory by C. Spielberger
(adopted by Y. Khanin) (Educational grill, 2023).

The study was conducted over a two-month period
(March-April) in 2024. The sample consisted of 50 students
aged 18-21, spanning first- to fourth-year university stu-
dents. The participants were divided into two main groups:
first- and second-year students (25 respondents) and third-
and fourth-year students (25 respondents). The sample
included 21 female and 29 male participants. The survey
adhered to the principles outlined in the Helsinki Declara-
tion (2013), and all participants were informed about the
intended use of the data they provided. The V.Yu. Shcher-
batykh Test for Determining Educational Stress is designed
to evaluate states of dissonance in stressful situations and
track the dynamics of stress adaptation at various stages.
The process began with a survey to identify the primary
causes of stress based on three key indicators. Subsequent-
ly, the test presented a series of statements describing po-
tential scenarios and emotions experienced by higher ed-
ucation students during distance learning. Respondents
rated their experiences using the following scale: 1 — never



experience, 2 — rarely experience, 3 — sometimes experience,
4 - often experience, 5 — always experience. Interpretation
of results: 20-35 points — low stress level; 36-50 points —
moderate stress level; 51-75 points — high stress level; 76-
100 points — very high stress level (Educational grill, 2023).
The State-Trait Anxiety Inventory by C. Spielberg-

er (adopted by Y. Khanin) measures selfassessed anxiety,
uniquely distinguishing between anxiety as a personal
trait (trait anxiety) and as a temporary condition (state
anxiety). This test can be conducted individually or in
groups. Participants are asked to answer questions accord-
ing to instructions in the questionnaire, working inde-
pendently. The Spielberger methodology comprises a set
of instructions and 40 items: 20 questions evaluate state
anxiety (SA), and 20 questions assess trait anxiety (TA).
The test consists of statements that determine the level of
anxiety (Educational grill, 2023). Each question has four
possible answers depending on the intensity. The test in-
cludes two response scales:

for the state anxiety scale: not at all (1), some-
what (2), moderately so (3), very much so (4).

for the trait anxiety scale: almost never (1), rare-
ly (2), often (3), almost always (4).

0. Rudenko

Interpretation of results: 20-30 points — low anxiety; 31-
45 points - moderate anxiety; 46-80 points — high anxiety.

RESULTS AND DISCUSSION

The field of higher education has undergone significant
transformations due to the pandemic and the war. The
pandemic forced higher education institutions globally to
transition to distance learning, revealing both the advan-
tages and significant challenges of this mode of education.
On the one hand, distance learning offered flexibility and
access to educational resources; on the other, it intro-
duced issues such as inadequate technical support, diffi-
culties with students’ self-organisation, and social isola-
tion. The war in Ukraine added a new dimension to these
challenges, as students and lecturers were compelled to
adapt to conditions of constant threat, displacement, and
instability. Psychological stress from these events has pro-
foundly affected students’ productivity and mental health,
necessitating new approaches within higher education to
support learners and ensure the continuity of education
in extreme circumstances. Stress presents several charac-
teristics that indicate its presence and its impact on the
learning process (Table 1).

Table 1. Key indicators of stress in academic activities

Indicator Description
. Students may experience persistent worry and anxiety, hindering their focus
Increased anxiety v exp P . ¥ ¥ &
on the learning process
Emotional Depression Feelings of hopelessness, sadness, and a lack of interest in activities once enjoyed
indicators P may indicate depression
. Heightened irritability, rapid mood swings, and aggressive behaviour can result
Aggressiveness
from stress
Concentration . . .
s 1 Students struggle to focus on tasks, reducing learning effectiveness
difficulties
Cognitive . . The inability to recall information or forgetting critical details is a common symptom
o Memory impairment . .
indicators of stress-related cognitive decline
. o A tendency toward negative thoughts, pessimism, and self-criticism
Negative thinking ¥ & . € .p
can hinder academic success
Physical Sleep disturbances Sleep problems, such as insomnia or excessive drowsiness, are common signs of stress.
. .y . Constant exhaustion, including headaches and migraines, even after adequate rest,
indicators Fatigue o . . .
may indicate high stress levels and complicate academic tasks
Procrastination Students frequently postpone tasks, leading to a backlog of work and heightened stress
Behavioural Decreased academic Missed classes, declining grades, and uncompleted assignments
indicators performance are direct consequences of stress
. . Avoiding social interactions, reducing participation in group projects,
Social withdrawal & o &P . .p . group proj
and refraining from communication with peers

Source: compiled by the author based on studies by I. Kdyrova et al. (2022), M. Boklan et al. (2023) and C. Yuan et al. (2024)

Stress adversely affects students’ ability to learn effec-
tively. It diminishes cognitive functions, making it more
difficult to retain new information and complete complex
tasks. Emotional strain during periods of stress can lead
to reduced motivation, rendering the learning process less
productive. Physical symptoms of stress, such as persistent
fatigue and headaches, further reduce energy levels and
readiness to engage in academic activities.

Psychological experiences of students under stress rep-
resent a state of mental tension triggered by environmental

factors perceived as threats or challenges. This state is as-
sociated with physiological, emotional, and behavioural
responses, which often have detrimental effects on health
and learning capacity. The distinct characteristics of psy-
chological stress in higher education students include:
high demands (the academic environment frequently im-
poses significant workloads, requiring the completion of
assignments, preparation for examinations, and engage-
ment in projects and research. This can create a constant
sense of overload); transitional life stage (university years
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often coincide with a period of intensive personal develop-
ment, where individuals establish their identities, a process
frequently accompanied by various crises); social changes
(moving away from home, forming new social connections,
and adapting to unfamiliar environments can provoke feel-
ings of isolation or, conversely, overwhelm due to excessive
social interactions); financial difficulties (many students
face the challenge of self-sustaining their livelihood, add-
ing another layer of stress).

According to the research by O. Sushchenko et
al. (2022), the causes of psychological stress among higher
education students include:

academic pressure: factors such as remote learning,
assessments, examinations, deadlines, and assignments
exert substantial pressure on students;

social relationships: conflicts with peers and lec-
turers, challenges in personal relationships, and feelings of
loneliness;

financial difficulties: limited scholarships, the need
for part-time work, and financial debts;

employment prospects: uncertainty about the fu-
ture and fear of unemployment;

personal issues: health problems and family conflicts.

The consequences of psychological stress stemming
from these causes include: a decrease in academic per-
formance, namely difficulties with concentration, reduced
motivation to study, absenteeism; psychological prob-
lems, including anxiety, depression, and panic attacks.
Physical (headaches, gastrointestinal disorders, decreased
immunity) and social problems (isolation, problems in re-
lationships with participants in the educational process)
are possible in this case. Academic activity serves as the
foundation of higher education institutions, requiring in-
dividuals who are both intellectually capable and emotion-
ally resilient. For many students, academic pursuits are
inherently stressful, particularly in the context of remote
learning. Various levels of stress frequently accompany
students from the onset of their studies, contributing to
disruptions in affective, cognitive, and motivational func-
tioning. According to the World Health Organisation, over
40% of illnesses are caused by stress-related situations.
Academic activity dominates the student experience and
is associated with significant stress levels. The primary
cause of stress in this context is the importance attached
to academic achievements and specific components of the
learning process. Major life changes, such as transitioning
to higher education, often induce stress, especially for first-
year students. This phase is widely regarded as the most
challenging in a student’s academic journey, involving the
acquisition of a new status, the formation of new relation-
ships, and adaptation to unfamiliar environments. First-
year studies are characterised as one of the most intellectu-
ally and emotionally demanding activities (Tsekhmister et
al., 2023). V. Shevchenko et al. (2024) identify significant
life changes during this period as a primary source of stress
for first-year students, noting that the transition to univer-
sity life entails profound adjustments.
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The rapid spread of the epidemic, which escalated into
a global pandemic, severely affected public health systems,
economic conditions, and social life worldwide. To curb the
spread of the virus, many countries implemented stringent
quarantine measures. As a result, students and lecturers
were compelled to shift to remote work and learning for-
mats within a short timeframe. This transition underscored
the modern challenges associated with changes in the ed-
ucational environment, particularly the integration of in-
formation and communication technologies (ICT) under
quarantine restrictions. These shifts highlighted unique
features and challenges of using remote learning formats
in contemporary education.

The educational process mediated by information and
communication technologies has become a defining fea-
ture of the academic landscape during the pandemic. The
use of various technologies not only facilitates the trans-
fer of traditional teaching methods to a remote format
but also encourages the development of new approaches
oriented towards independent learning. This shift has led
to changes in the organisation of the educational process,
the readiness of all participants to adapt to new formats,
levels of digital literacy, and the ability to engage in self-
directed and autonomous learning. These transforma-
tions, alongside unforeseen changes, have contributed to
negative outcomes. Factors such as the accumulation of
stress, limited living spaces, reduced extracurricular ac-
tivities, and diminished interpersonal interactions, cou-
pled with external isolation measures, have objectively
complicated the situation.

In the context of the current wartime situation in
Ukraine, remote education presents unique and complex
stress-inducing factors for students. These challenges sig-
nificantly affect their emotional, physical, and academic
well-being. Stress has a notable impact on student produc-
tivity during remote learning for several reasons. Primarily,
adapting to new learning conditions is inherently stressful.
Many students face technical difficulties, such as unrelia-
ble internet connections or a lack of necessary equipment.
These issues can lead to feelings of helplessness and anxie-
ty, which undermine the ability to focus on academic tasks.

Social isolation associated with remote learning is an-
other significant source of stress. The absence of in-person
interaction with peers and lecturers can lead to feelings
of loneliness and detachment. Social support is a critical
component of emotional well-being, and its absence can
result in depression and anxiety, both of which negatively
affect learning capacity. Moreover, remote learning often
disrupts students’ daily routines. The lack of a clear daily
structure can lead to difficulties in time management. Stu-
dents may struggle to organise their schedules, resulting
in feelings of being overwhelmed and stressed. The blur-
ring of boundaries between study and personal time can
also contribute to burnout. Increased academic workload
during remote learning serves as another stressor. Stu-
dents frequently face large volumes of assignments and
strict deadlines, creating a sense of constant pressure.



Uncertainty about lecturers’ expectations and assessment
criteria further exacerbates stress, as students may not al-
ways understand what is required of them. These factors
collectively impact the emotional and cognitive states of
students. Stress diminishes concentration, impairs memo-
ry, and reduces attention, all of which contribute to declin-
ing academic performance. Students may procrastinate,
lose motivation, and become less productive. Physical
symptoms of stress, including headaches, sleep disturbanc-
es, and weakened immunity, further deteriorate overall
health and hinder effective learning.

Stress during remote learning poses a significant chal-
lenge for higher education students. Its impact on produc-
tivity is evident in declining academic performance and
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the deterioration of emotional and physical well-being. To
substantiate this point, a study was conducted employing
two methodologies. These involved a set of pre-designed,
carefully selected, and validated questions aimed at as-
sessing the psychological state and stress levels of students
during remote learning. The questionnaires, designed for
practical application, required no specialised equipment
and were time-efficient for respondents to complete. This
method was deemed the most suitable for examining stu-
dents’ psychological responses to stress in this context.
The primary objective of the experimental study was to de-
termine the overall situation, specifically stress levels and
three key indicators derived from the survey. The results
are summarised in Table 2.

Table 2. Survey results on stress levels during remote learning

) Group 1 Group 2
No. Stress factors Response options from students P ‘ P
Number of respondents
Contribution of Organisational issues: poor time management, lack of 20 7
1 specific problematic textbooks, financial constraints, etc.
situations to overall | Persistent issues: irregular meals, academic workload, personal 5 18
stress levels challenges, etc.
Changes in stress Decreased - 9
) levels over the past Unchanged 17 10
three months of
. Increased 8 6
learning
Attitudes t q Positive 7 15
3 uaes ow§r > Neutral 3 5
remote learning -
Negative 15 5

Source: compiled by the author based on their own research

The analysis of the first indicator — the contribution
of specific problems to the overall stress picture — revealed
a moderate level of organisational issues and persistent
challenges for the first group of students. This indicates the
presence of numerous stressors affecting individuals pur-
suing higher education. The most apparent issues include
first-year students’ lack of behavioural skills, such as dif-
ficulty in organising their routines, financial constraints,
heavy academic workloads, and strict lecturers. These
challenges often stem from objective factors such as poor
self-organisation, shyness, and irregular eating habits, all
of which negatively affect their emotional well-being.

In the second group, organisational issues (e.g., lack
of textbooks, inadequate time management, and financial
limitations) highlight the ongoing adaptation of higher ed-
ucation institutions to new teaching methods and formats.
For these students, persistent problems such as excessive
academic workloads, improper nutrition, and personal life
challenges were also prominent. However, they appeared
better equipped to address these challenges independent-
ly, with minimal disruption to their studies. Over 60%
of respondents in the first group reported an increase in
stress levels, compared to 19% in the second group. In both
groups, the majority did not observe significant changes
in stress levels. However, a subset of respondents in the
first group noted a stress reduction, whereas no such de-
crease was observed in the second group. In both cohorts,

some individuals experienced heightened stress, indicat-
ing the continued presence of stress-inducing factors in
remote learning environments. According to the findings,
third- and fourth-year students demonstrated a consist-
ent reduction in stress levels, with 36% of respondents
reporting such a decrease. These students relied on stand-
ard stress-management techniques. Conversely, first- and
second-year students exhibited higher levels of anxiety.
An analysis of students’ attitudes towards remote learn-
ing revealed differing responses between the two groups.
It is important to examine the characteristics and reasons
for these attitudes in each group. Group 1 tended to have a
more negative perception of remote learning, attributable
to the following factors:

adaptation difficulties (limited experience in higher
education and insufficient time to adjust to university life;
lack of essential technical skills and familiarity with online
learning platforms);

social isolation (absence of established social con-
nections with peers and lecturers; reduced motivation due
to a lack of social interaction);

increased workload (a perceived sense of being over-
whelmed by the growing volume of independent study);

psychological stress (a heightened feeling of over-
load linked to the demands of self-directed learning).

These challenges adversely affected productivity

through persistent stress and adaptation issues, leading
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to a decline in academic performance due to difficulties
in effectively organising the learning process. Group 2, on
the other hand, exhibited a more positive attitude towards
remote learning, supported by several factors: more expe-
rience and easier adaptation to the new format, favourable
conditions for learning (a well-organised study space at
home); utilisation of remote learning benefits (flexibility in
scheduling, the ability to combine study with work, and sav-
ings in time and money on the way to the university); mo-
tivation and self-discipline; reduction of stress (no need to
adapt to a new environment, less social stress from interac-
tion in a large group). As a result, this group demonstrated
higher productivity through effective organisation of their
studies, lower stress levels, and improved academic out-
comes, as they could focus more on their educational tasks.

Differences in students’ attitudes towards remote
learning can be attributed to various factors, such as year

of study, access to technology, personal traits, social cir-
cumstances, and the level of support provided by the uni-
versity. These findings highlight the diversity in students’
experiences with remote learning and stress levels, empha-
sising the importance of tailored approaches in supporting
higher education students during remote education. The
next stage of the study involved analysing and interpreting
the obtained results. The V.Yu. Shcherbatykh Test for De-
termining Educational Stress facilitated the assessment of
the extent to which higher education students experienced
stress due to remote learning and its impact on their pro-
ductivity, emotional state, physical health, and academic
performance. The test consisted of a series of statements
describing potential situations and emotions arising dur-
ing learning, and the responses were recorded and evaluat-
ed using a corresponding scale. The results for both groups
are presented in Table 3.

Table 3. Results of stress level analysis

Level of stress Low ‘ Moderate ‘ High Very high
Number of respondents
Group 1 10 3 5
Group 2 4 5 6

Source: compiled by the author based on their own research

According to the data in Table 3, 40% of first- and sec-
ond-year university students (Group 1) reported no stress,
while 28% experienced moderate stress. Among third- and
fourth-year students (Group 2), 16% indicated low stress
levels, and 40% reported moderate stress levels. These
findings suggest a high level of stress resilience among
respondents, as they demonstrate an ability to manage
stressors and maintain effectiveness in stressful situations.
However, 12% of Group 1 and 20% of Group 2 experienced
high stress levels. These individuals might benefit from
basic emotional self-regulation techniques to manage

stress. Training on stress management and mastery of both
general and personalised coping strategies for addressing
negative stress manifestations would be beneficial. Nota-
bly, 20% of respondents in Group 1 and 24% in Group 2
reported severe stress levels and required professional
support for effective stress resolution. To further explore
the hypothesis of high stress levels within the cohort, the
authors employed the Spielberger-Khanin method, which
evaluates anxiety through self-assessment. The results of
anxiety analysis using the anxiety scales for Groups 1 and 2
are presented in Table 4.

Table 4. Results of the Spielberger State-Trait Anxiety Inventory (adopted by Y. Khanin)

Assessment of the level of trait anxiety
Low anxiety ‘ Moderate anxiety ‘ High anxiety
Number of respondents

Group 1 5 7 13
Group 2 12 8 5

Assessment of the level of state anxiety
Group 1 5 6 14
Group 2 7 13 5

Source: compiled by the author based on their own research

Qualitative analysis revealed that the majority of par-
ticipants in Group 1 exhibited high anxiety and emotional
instability. The study indicates that 54% of respondents
demonstrated high levels of state anxiety, reflecting their
response to various psychological stressors that adverse-
ly affect productivity, particularly under the conditions of
remote learning. Stressors may manifest as reactions to
negative evaluations, fear of being judged unfavourably,
threats to self-esteem, or expectations of failure. Persistent
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stress is characterised by an anticipatory fear of failure,
which exacerbates the stress response.

A comparison of the two groups was conducted to
identify the characteristics of stress and anxiety among
first- to fourth-year students. The findings support the
hypothesis that first- and second-year students are more
sensitive to stress responses during remote learning com-
pared to their third- and fourth-year counterparts. Stu-
dents in these groups displayed differences in wellbeing,



activity, and mood levels. It was observed that the major-
ity of students in Group 1 exhibited high anxiety (52%),
coupled with emotional instability. Moderate anxiety was
reported by 28% of the group, while 20% demonstrated
low anxiety levels. In contrast, Group 2 showed only 20%
experiencing high anxiety, with a notable 28% indicating
low state anxiety. This suggests that students in Group 2
generally did not experience significant tension, worry, or
nervousness. Additionally, third- and fourth-year students
demonstrated lower stress levels compared to first- and
second-year students.

First- and second-year students face greater stress due
to the need to adapt to new academic and social environ-
ments, intense academic workloads, and a lack of experi-
ence in managing their educational processes. Students in
their initial years often feel uncertain about their academic
capabilities and worry about meeting the high standards
of higher education. Furthermore, these individuals may
harbour doubts about their choice of major and future ca-
reer paths, contributing to additional stress. Over time, as
students gain experience and confidence in their abilities,
their stress levels typically decrease. This trend is evident
among third- and fourth-year students, who tend to exhibit
greater self-assurance. By this stage, they have established
social connections and feel more secure within their social
and academic environments.

A key component of successful learning is a student’s
ability to manage stress. This can involve various relaxation
techniques, maintaining a healthy lifestyle, time manage-
ment, and seeking support from a partner or professional
psychologist. Stress management programs can be imple-
mented in higher education institutions to help students
develop resilience and maintain high academic achieve-
ment. As previously noted, mindfulness and meditation
practices can be valuable for higher education students, es-
pecially first and second-year students. Meditation helps to
calm the mind, reduce anxiety, and improve concentration.
Mindfulness, a technique of awareness, allows students to
stay in the moment, reducing stress and improving overall
well-being. Breathing exercises are equally valuable: deep
breathing (regular breathing exercises can reduce stress
levels and promote relaxation), pranayama (yogic breath-
ing techniques help regulate emotional state and improve
concentration), and progressive muscle relaxation (this
technique involves tensing and relaxing different muscle
groups, helping to reduce physical tension and stress). Ac-
cording to the research results, stress during remote learn-
ing impacts students’ academic performance through a
complex influence on their emotional, cognitive, and phys-
ical states. Managing stress during studies and implement-
ing effective support strategies can help students, especial-
ly first and second-year students, adapt to new conditions
and maintain high levels of productivity.

The findings indicate that remote learning, which be-
came particularly widespread during the pandemic and
after the onset of full-scale invasion, introduced new di-
mensions to the issue of stress and its impact on higher
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education students’ performance. The results obtained re-
garding stress during the learning process, which can lead
to decreased attention and concentration as stress can be
distracting, making it difficult to focus on studies and com-
plete tasks, align with the research of K.M. Al-Tkhayneh et
al. (2023) and A.M. Rogowska et al. (2023). Additionally,
as scientists note, memory impairment occurs. Memory
can suffer under the influence of stress, making it diffi-
cult to memorise and reproduce material during exams
and handouts. N. Byshevets et al. (2023) add to this list a
decrease in productivity due to fatigue, namely, stress can
lead to exhaustion. Poor sleep quality and decreased moti-
vation are important aspects. Stress management and the
development of resilience are key components that help
students minimise the negative impact of stress on their
academic success. Research results on the impact of stress
on student performance show that stress impairs the abil-
ity to concentrate, reduces motivation, and worsens men-
tal health, as it causes anxiety, depression, and emotional
burnout, which further reduces productivity. It has been
found that prolonged stress can lead to physical problems
such as insomnia or chronic fatigue, which also reduces
students’ ability to learn effectively. Therefore, it is prov-
en that high levels of stress have a significantly negative
impact on students’ academic performance, reducing their
cognitive and emotional resources.

The results obtained support the assumptions of
S. Caglar & C.B. Okuyan (2023) and R. Miroshnyk et
al. (2022) that stress can have a significant impact on stu-
dents during learning activities for various reasons. Stress
can distract and reduce the ability to focus on the learning
material. This can make it difficult to learn new informa-
tion and understand complex concepts. In addition, stress
can affect memory function, making it difficult to recall
previously learned information and becoming an obstacle
when taking tests or completing tasks that require mem-
orisation of details. When all these factors combine, the
learning process for students becomes more complex and
requires additional support and stress management. The
study results demonstrated that stress among students can
manifest through various symptoms, including psycholog-
ical distress, hopelessness, irritability, and detachment, of-
ten resulting from excessive physical or emotional strain
caused by academic demands and related challenges. These
findings align with the articles of S. Kalashchenko (2021)
and O. Datsko et al. (2022).

It is crucial to acknowledge and address student stress,
as it can negatively impact their learning, physical and
emotional well-being, and overall quality of life. This hy-
pothesis was confirmed by the research findings, which co-
incide with the conclusions of S. Derkach et al. (2022). How-
ever, it is important to note that a small amount of stress
can have a positive impact on individuals, activating inner
strength and ensuring proper bodily function. However, if
stress becomes a significant part of life, it can have a pro-
found impact on individuals and cause problems. Stress is a
primary cause of many diseases, and constant exposure to
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stressful situations can contribute to serious illnesses such
as cancer, hypertension, and various cardiovascular diseas-
es. Therefore, it is essential to study stress and productiv-
ity from various perspectives. The hypothesis regarding
the correlation between academic performance and stress
was confirmed by the research findings, aligning with the
conclusions of P. Dlugosz et al. (2022) and O. Grytsiuk et
al. (2022). The challenge with stress is that its symptoms
can be expressed abnormally, suppressed, or not expressed
at all. At the same time, stress is one of the most common
causes of pain and failure in any individual, as modern life
is characterised by constant pressures and emotions. Au-
thors M. Fabian et al. (2024) support this idea and empha-
sise the information confirmed in this study, namely, that
the consequence of stress almost always leads to excessive
tension and reduced productivity, and only occasionally
can lead to a positive outcome. In this context, the study
identified two forms of stress: eustress and distress.

Due to individual personality traits, the experience of
discomfort may depend on external stimuli and the person-
al characteristics of people experiencing a stressful situa-
tion: behavioural motivation, volitional qualities, self-con-
trol systems, and other characteristics. Physiological
discomfort occurs when the nature of the activity or living
conditions does not coincide with physiological needs (for
example, in the presence of cold, noise, or heat, poor or-
ganisation of workplaces, there is a mismatch in the pace of
activity), as studied by M. Goncharuk Khomyn et al. (2024).
Psychological stress, as a unique set of mental states, is a
distinctive form of reaction to excessive stimuli. The inten-
sity of this reaction depends on how individuals perceive
a particular factor or situation. According to O. Kokun &
0. Bezverkhyi (2024), emotional stress is linked to the ac-
tivation of cognitive processes, whereby individuals assess
the level of threat posed to them and address the challeng-
es encountered by comparing them to their own abilities.

C.Yuan et al. (2024) provide their own interpretation of
the concept of “productivity”, which aligns with the results
of this study. They suggest that productivity is the result of
a harmonious combination of planning, organisation, mo-
tivation, and time management. It is essential to develop
these skills and take care of one’s health to achieve high
academic results and overall well-being, as stress signifi-
cantly impacts productivity. Stress has long been an inte-
gral part of human existence. However, excessive pressure
can lead to problems. Therefore, the challenge for modern
individuals is to recognise the signs of stress and learn to
suppress its symptoms to facilitate learning and other ac-
tivities. The findings align with the research of Yu. Kuchyn
& L. Lymar (2023) and I.K. Wardana et al. (2022), examined
the factors influencing stress among students, highlighting
their importance for several reasons. These include safe-
guarding students’ health and well-being, enhancing the
educational process, improving academic performance, and
supporting social and economic welfare. Stress impacts not
only individuals but also the broader social and economic
well-being of society. Reducing stress among students can
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facilitate their successful integration into the labour mar-
ket and enhance productivity in their future lives.

The results provide a new perspective on the conse-
quences of stress, as their analysis can offer insights into
which aspects of education and the surrounding environ-
ment are stress-inducing and help develop strategies to
mitigate these effects. Understanding how stress affects
students can help identify ways to optimise the learning
process. This includes creating a more supportive learning
environment, adapting teaching and learning methods to
meet students’ needs, and developing stress management
programs. Studying the impact of stress on students is key
to creating a supportive learning environment and improv-
ing overall societal well-being.

CONCLUSIONS

The pandemic significantly altered the lives of university
students, with remote learning emerging as a dominant
change. One of the primary challenges associated with
this shift is the heightened stress levels among students
and its impact on academic performance. Remote learn-
ing can lead to feelings of isolation, a lack of motivation,
and anxiety, all of which contribute to increased stress
levels. Understanding the effects of stress during remote
learning on university students and implementing meas-
ures to address it is crucial for ensuring academic success
and overall well-being.

Theoretical analysis in this study defines stress as
an inherent part of human life, representing a reaction
to unstable conditions that disrupt emotional equilibri-
um. The causes of stress can vary widely, including per-
sonal life problems, professional, and academic pursuits.
The educational process in higher education institutions
directly affects mental and physical functioning, as well
as overall well-being. Academic activities are considered
to be the most emotionally demanding. Naturally, the
workload for students, particularly during periods of re-
mote learning, is notably high, significantly impacting
productivity. According to the research findings, stress
during remote learning affects the performance of higher
education students through a complex influence on their
emotional, cognitive, and physical states. Managing stress
during studies and implementing effective support strat-
egies can help students, especially first- and second-year
students, adapt to new conditions and maintain high
levels of productivity.

There are also differences in indicators of well-be-
ing, activity, and mood, as groups of varying ages and ac-
ademic experience were identified. First- and second-year
students exhibited higher levels of stress, activity, anxi-
ety, and depression compared to third- and fourth-year
students. This suggests that they are less adapted to the
conditions of remote university learning. Students experi-
ence significant workloads during remote learning, which
can lead to the development of fatigue. Under conditions
of higher levels of stressful situations and stress itself in
students, anxiety and depression are felt more acutely,
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while mood and happiness levels are lower. Understanding  larger number of students from various universities and
these factors can help develop strategies to improve learn-  countries to increase the generalisability of the findings.
ing conditions and reduce student stress in remote learn-
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Po3BMTOK Ta BN/IMB CTPECY Ha NPOAYKTUBHICTb Y CTYAEHTIB
BULLMX HaBYaJbHUX 3aKNaAiB Nij Yac AUCTAHLIMHOINO HaBYaHHSA

AHOTaLI,iﬂ. MeTo10 CTaTTi OY/I0 IOCTiAKeHHS 3B’S13Ky MK CTpecoM i MPOAYKTUBHICTIO 34,00yBaviB OCBITM B yMOBax
IUCTAHIIiHOI ocBiTH. [IJIT DOC/iIKEHHS TICMXOJIOTIYHOTO CTaHy i piBHS cTpecy 3400yBaviB OCBiTM 00paHO Ipymy ocio,
KiJIbKICTh SIKMX cTaHOBWIa 50, Ta BMKOPMCTAHO IOBi METOOMKM: TECT HAa BM3HAUeHHS PiBHS TpuBoxkHOCTI 0. XaHiHa,
Y. Crinbepra ta TecT Ha HaBuanbHui crpec B. 10. lepbaTux. Y OCHOBHMX pe3y/abTaTax TOC/TiIKeHHS T0IaHO TPAKTyBaHHS
TTOHSITTS <IICUXOJIOTIYHOTO CTPECy», IOr0 0COBIMBOCTEN, MPUUMH i HAWTiAKIB. Y HaBUaJbHOMY IPOIIECi i YaC OYHOTO
Ta AMCTaHIiITHOTO HAaBUaHHS 37400yBaui OCBiTM MepekMBalOTh Pi3HOMaHITHI €MOLiiiHi CTaHM TaKi, SIK CTpax, TPMUBOTA,
MecuMi3M, JeIpecis Ta arpecisi, MOXKYTb JisITU SIK TPUTepU I BUHUKHEHHSI cTpecy. Pe3yabTaTy OMUTYBaHHS 3500yBaviB
OCBITM Jany 3MOTy BU3HAUMTU PiBEHb CTPeCy Iif yac AMCTAHLIiIHOTO HaBYaHHS, SIKMII MaB 3HAYHMII BIUIMB Ha iX
MIPOAYKTUBHICTb, MOTUBALIi/iHY CKIaI0OBY Ta Pe3y/lbTaTUBHICTh Y HABUAJIBHOMY ITpolieci. Y octigykeHHi 6y/10 BUCBITIEHO
CTPEeCcOreHHi UYMHHMKM 3400yBauiB BMIOI OCBiTM B yMOBax AMCTAHIIfHOTO HAaBUaHHS y Iepiof MaHaeMmii Ta micis
MOYaTKy TOBHOMACIITAOHOTO BTOPrHEHHSI. Y CTaTTi BUCBIT/IEHO, 1[0 TPMUBaJle OUCTAHIli/iHe HABYAHHS CIIPUSIIO PO3BUTKY
TPUBAJIOTO (XPOHIUHOTO) CTpecy i BMKIMKAIOTH T030aBJIEHHS CIIIJIKYBaHHS, 30KpeMa y MepIiuMx Ta APYruit KypciB
yHiBepcuTeTy. BiInoBigHO 10 1[bOTO Y 34,00yBauiB BilOYBAETHCS MOTipIIEHHS ICMX0EMOIIITHOTO CTaHy, 0 MPU3BOLUTD
II0 TICUXOJIOTIYHOTO Ayc6anancy. Y IMX yMOBaXxX BasK/IMBO BUSIBUTH OCOOIMBOCTI IICUXOTOTiYHOTO CTAHY 34,00yBaviB OCBITH.
HaBuanbHuii cTpec y 3006yBaviB 0cBiTH GOPMYEThCS Uepe3 KpUTUUYHMI NTOTIK iHopmallii, 3Minu ymoB i bopm HaBUaHHS,
3mauy icnuTiB. AHasi3 CMMIITOMIB cTpecy O6yB IMOB'S3aHMII 3 JOTO iHTeNeKTyaJIbHMM KOMIIOHEHTOM, MOBEeIiHKOBUMMU
daxTopamu, emouiitHumu hakropamu ta disionoriunumu 3MmiHaMu. Y BUCHOBKaX BaXKIMBICTh CBOEYACHOT KOPEKIIii cTpecy
y 3106yBauiB OCBiTM Ta BUpillleHHS MTPo6JeM, MOB’SI3aHMX i3 TIepexooM Ha AMCTaHLiiHy dopmy HaBuaHHS. OTpuMaHi
pes3ynbTaTy MOXKYTh 6YTY BUKOPUCTaHI aAMiHicTpalli€lo Ta BUK/IagauamMy 3aKiajiiB BUILOI OCBITY 3 METOI0 PO3POOKM Ta
MOKpallleHHS Iporpam NiATPUMKM CTYy[eHTiB

KnouoBi cN0Ba: 3106yBay BUILOT OCBITH; CTPeCOreHHi YUMHHMKY IepeXMBAHHS; IMCTaHIIifTHA OCBiTa; YCITILIHICTD
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Analysis of the effectiveness of modular training in the
professional education of healthcare workers

Abstract. The study aimed to evaluate the effectiveness of modular training in the professional education system
of healthcare workers, compared with traditional teaching methods. An experimental study was conducted involving
200 healthcare workers from various specialisations. The participants were divided into two groups: a control group
(traditional training) and an experimental group (modular training). Knowledge and practical skills were assessed
before and after the training using tests, surveys, and practical tasks. The findings demonstrated that participants in the
experimental group, who were taught through the modular system, achieved significantly higher levels of theoretical
knowledge and practical skills compared to those in the control group. Additionally, an increase in motivation for
learning and independent study was observed among participants engaged in modular training. Modular training
has proven to be more effective in preparing healthcare professionals compared to traditional teaching methods. The
implementation of a modular approach can significantly enhance the quality of medical education and improve the
professional competence of healthcare workers. The study highlighted the necessity of reforming the medical education
system by adopting modular training. This approach facilitates a higher level of knowledge acquisition among healthcare
professionals, which, in turn, improves the quality of medical services and contributes to the overall health of the
population. The findings revealed that modular training is an essential tool in the professional education of future
healthcare workers, as it ensures a deeper understanding of theoretical knowledge. This is evidenced by higher average
test scores achieved in the study. The results can be utilised by lecturers in higher education institutions to improve the
professional preparation of future specialists in the healthcare sector

Keywords: healthcare sector; future specialists; practical skills; professional development; educational technologies

INTRODUCTION

In the modern world, medical education is continuously
evolving due to the rapid advancement of medical technol-
ogies and the growing demand for the professional training
of healthcare personnel. One of the innovative approaches
to education is the use of modular training, which struc-
tures the learning process to make it more flexible and
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adaptable to students’ needs. Modular training involves di-
viding the curriculum into distinct blocks or modules, each
with its own objectives and tasks, promoting more effec-
tive material comprehension. The effectiveness of modu-
lar training in medical education lies in its ability to pro-
vide comprehensive professional preparation, focusing on
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developing practical skills and professional competencies.
This approach enables students to gradually master com-
plex medical disciplines by integrating theoretical knowl-
edge with practical exercises. Such a method is particularly
significant in medicine, where the quality of education di-
rectly impacts patients’ health and lives.

A significant number of researchers have examined
the effectiveness of modular training in the professional
education of healthcare workers. For instance, N.O. Fed-
chyshyn et al. (2022) investigated the development of
professional communicative competence among future
healthcare professionals through the lens of language
training. Their study emphasised the importance of com-
munication skills for healthcare workers engaging with
multicultural groups and patients from diverse cultural
backgrounds. The findings demonstrated that integrating
language education into professional training enhances
patient understanding and improves communication in
medical practice. Competency-based medical education
faces numerous challenges, including resource shortages
and insufficient funding. However, the adoption of new
educational technologies and the integration of modern
tools present opportunities for improvement. Research
by L. ByrneDavis et al. (2024) analysed the challenges and
opportunities of competency-based medical education in
Bangladesh. Through interviews, observations, and map-
ping studies, the researchers explored ways to enhance
the existing education system. The results highlighted
issues such as resource scarcity, lack of funding, and lim-
ited opportunities for practical training. An innovative
approach to addressing such challenges is the use of sen-
sor-based modular training platforms to minimise vascu-
lar damage during endovascular surgery. These platforms
incorporate various sensors that record and analyse sur-
geons’ actions, refine techniques, and help prevent vas-
cular injuries. N. Fischer et al. (2023) conducted a study
focused on developing a modular training platform aimed
at reducing vascular damage during endovascular proce-
dures. The researchers designed and tested an advanced
system that allows surgeons to practise complex opera-
tions without exposing patients to risk.

The use of 3D bioprinting in medical education opens
new opportunities for training endovascular surgeons. This
method enables the creation of realistic anatomical mod-
els, allowing complex procedures to be performed without
posing risks to patients. R. Foresti et al. (2024) explored the
application of 3D bioprinting in medical education, par-
ticularly in training endovascular surgeons. The research-
ers developed a modular system that utilises 3D bioprint-
ing to create detailed anatomical models for educational
purposes. Online modular training in eating disorder man-
agement, such as the PreparED programme, is a valuable
tool for enhancing healthcare professionals’ knowledge
and skills in this area. This approach offers the flexibility
to balance work commitments with learning, which is crit-
ical for effective material assimilation, as highlighted by
O. Ruckbeil et al. (2022) and D.R. Glasofer et al. (2023).
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The use of modular equipment, open-source software,
and educational materials for training specialists in pro-
grammable logic controllers (PLCs) provides cost-effective
and scalable learning solutions. This approach is particu-
larly beneficial for countries and institutions with limited
resources. H.P. Guntaka et al. (2022) analysed the use of
modular hardware, open-source software, and educational
content in PLC training. M. Hummel et al. (2024) examined
the concept of stress and emotion management training for
emergency service workers. The researchers reviewed exist-
ing programmes and approaches to identify the most effec-
tive training methods. Their findings indicated that imple-
mentingtargeted educational programmes focused onstress
and emotion management can significantly improve emer-
gency service performance and reduce the risk of burnout.

Following a cross-sectional survey conducted among
healthcare workers from 57 countries to assess their
awareness and preparedness during the first wave of the
COVID-19 pandemic, N.T. Huy et al. (2021) reported that
many healthcare workers were inadequately prepared to
operate effectively during a global crisis. The survey iden-
tified gaps in the knowledge and skills required for efficient
pandemic response. The researchers recommended devel-
oping and implementing specialised training programmes
to enhance healthcare workers’ readiness for global emer-
gencies. The modular training approach in this context
has been shown to effectively improve the prevention and
treatment of infectious diseases in public health facilities.
Such an approach ensures that training programmes are
tailored to the specific conditions and needs of each insti-
tution. E.M. Irungu et al. (2022) and H.D. Aleksandrenko
& M.V. Shevchenko (2024) investigated the application of
on-site modular training to enhance the quality of servic-
es related to infectious disease prevention and treatment
in public health settings. These researchers designed and
implemented programmes comprising various modules
to train healthcare workers effectively. The use of mobile
applications for healthcare worker training represents an
innovative method that provides access to educational ma-
terials anytime, anywhere. This approach is particularly
critical in primary care, where early disease detection can
save lives. For instance, R. Jose et al. (2022) developed and
implemented the M-OncoEd mobile application to train
primary care physicians in cancer detection in India. This
programme enables physicians to access learning resourc-
es flexibly, making training more effective. The purpose of
this study was to determine the impact of modular train-
ing on the professional education outcomes of healthcare
workers compared to traditional methods. To achieve this
goal, the following objectives were undertaken:

examining the theoretical foundations of modular
training and its application in medical education;

analysing existing training programmes for health-
care workers;

conducting an empirical study to collect, analyse, and
interpret data to evaluate the effectiveness of modular train-
ing in the professional preparation of healthcare workers.
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MATERIALS AND METHODS

The research findings were analysed using statistical meth-
ods, including mean values and analysis of variance. This
approach provided a comprehensive assessment of the
impact of modular training on the education of healthcare
workers. The methods and stages of the study employed for
data collection, analysis, and interpretation are outlined
below. The study was conducted at several medical educa-
tion institutions in Ukraine, specifically Ivano-Frankivsk
National Medical University and National Pirogov Memo-
rial Medical University, Vinnytsya. The sample consisted
of medical students, with a total of 200 respondents. Of
these, 46% were male and 54% female, aged 22-23 years.
Participants were divided into two groups: a control group
(100 participants) receiving traditional education and
an experimental group (100 participants) educated using
modular training methods. An experimental study was car-
ried out, involving a comparative analysis of the results be-
tween the two groups of medical students. The study last-
ed one academic year (2023-2024) and adhered to ethical
standards and principles. All participants were informed
about the purpose of the study and its voluntary nature.
Confidentiality of respondents’ personal information and
anonymity of the collected data were ensured.

This study involved an analysis of documents, specif-
ically the curricula and programmes of educational insti-
tutions, to evaluate the structure and content of modular
training (specialisation 222 “Medicine”, educational pro-
gramme “Healthcare”). This method enabled the iden-
tification of key differences in educational approaches,
highlighting the strengths and weaknesses of the modu-
lar system. It also provided insights into how theoretical
knowledge and practical skills are integrated within the
learning process. Based on the institutions’ curricula, infor-
mation regarding the outcomes of modular training imple-
mentation was gathered. This facilitated conclusions about
its effectiveness and suitability in specific contexts. A com-
parative analysis followed as the next stage of the research.
The performance of students trained using the modular
system was compared with those educated through tra-
ditional methods. This comparison yielded objective data
on the advantages and limitations of each educational sys-
tem. The evaluation focused on several key indicators: the
level of theoretical knowledge acquisition, practical skills,
ability for independent thinking and decision-making, and
overall readiness for professional practice.

The research procedure encompassed several stag-
es. At the initial stage, all participants underwent test-
ing, surveys, and practical tasks to establish their baseline
knowledge and skills. During the study, the control group
followed traditional instructional methods, while the ex-
perimental group utilised a modular system. This modular
approach involved dividing the learning material into logi-
cally coherent units, emphasising active learning methods
and independent work. The study focused on core mod-
ules, including human anatomy (examining the structure
of the human body, its organs, and systems), physiology
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(exploring the functioning of human organs and systems),
biochemistry (studying chemical processes within living
organisms), and pharmacology (analysing the effects of
pharmaceuticals and their impact on the body). Upon com-
pletion of the training, all participants repeated the test-
ing, surveys, and practical tasks to evaluate their acquired
knowledge and skills. Assessment methods were applied at
the beginning and end of the academic semester using var-
ious tools. Theoretical knowledge was measured through
standardised tests comprising 50 questions on core med-
ical disciplines. Satisfaction with the learning process and
confidence in their knowledge and skills were assessed via
questionnaires. Practical tasks, including specific medical
procedures and simulations of clinical scenarios, were used
to evaluate hands-on skills.

A variety of methods were employed to collect data,
including an analysis of the curriculum for the Master’s de-
gree in “Medicine” (speciality 222) within the educational
programme “Healthcare”. This analysis aimed to evaluate
the structure and content of modular learning. Document
analysis provided insights into the organisation and con-
tent of the educational programmes, while a comparative
analysis of student outcomes allowed conclusions to be
drawn regarding the practical value of modular learning.
These findings formed the basis for further recommenda-
tions to improve educational programmes and enhance the
effectiveness of medical training. A questionnaire consist-
ing of nine questions was utilised to assess participants’
satisfaction with their education and confidence in their
knowledge and skills:

1. How would you rate your overall satisfaction with
the education provided at your institution?

2. How satisfied are you with the quality of learning
materials and resources?

3. How would you assess the level of support provided
by lecturers and administrative staff?

4. How confident are you in your knowledge of core ac-
ademic disciplines?

5. Do you feel that the knowledge gained is sufficient
for practical application in your future profession?

6. How would you evaluate your critical thinking and
problem-solving skills?

7. Are you confident in your interpersonal communica-
tion and teamwork abilities?

8. Are you satisfied with the opportunities for practical
training (internships, laboratory work, etc.)?

9. How confident are you in your ability to independent-
ly study new material and engage in self-development?

These questions facilitated the collection of detailed
information about students’ satisfaction with their ed-
ucation and confidence in their knowledge and skills, as
well as identifying aspects of the educational process
that require improvement. A comprehensive analysis was
conducted of each aspect of the effectiveness of modular
learning, particularly its impact on students’ academic
achievements, satisfaction with the learning process, and
development of professional skills. Based on the findings,



recommendations were developed to enhance modular
learning in the professional training of medical profes-
sionals. These recommendations include proposals for im-
proving module structure, teaching methods, knowledge
assessment, and feedback mechanisms.

RESULTS

Medical education has always required a high level of
knowledge, skills, and practical competencies, improving
teaching approaches a critically important task. Numerous
researchers have focused on modular learning, which has
demonstrated its effectiveness in many countries, includ-
ing Ukraine. This approach enables the educational process
to be more effectively tailored to the individual needs of
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students while ensuring flexibility and a practical orienta-
tion. Modular learning involves dividing educational con-
tent into distinct blocks or modules, each covering a spe-
cific topic or set of topics. Typically, each module includes
lectures, seminars, laboratory sessions, and independent
student work. Modules are concluded with an assessment,
which may take the form of tests, oral examinations, or
practical tasks. This structure allows students to gain a
deeper understanding of the material and immediately ap-
ply the acquired knowledge in practice. This approach in-
corporates essential features that make modular learning
both effective and convenient for implementation across
various educational institutions, particularly in higher ed-
ucation settings (Table 1).

Table 1. Functions of modular learning

and structure

Function Subtype Characteristics
. | Modules enable students to focus on specific topics, facilitating deeper understanding and
In-depth material . . . . . . .
study retention of knowledge. This is particularly crucial for technical and medical fields,
Educational where comprehensive knowledge is of critical importance
Sequence The modular system provides a clear structure to the learning process, where each module

logically follows the previous one, promoting the systematic assimilation of material

Flexibility
and adaptability

Organisational efficiency

Modular learning allows the educational process to be easily adapted to the individual
needs of students. They can complete modules at their own pace, enhancing learning

Ease of planning

The clear structure of modules enables lecturers to better plan the educational process,
accommodating the needs and abilities of students

Continuous Each module concludes with an assessment, such as a test, practical task,
knowledge or oral examination. This enables regular evaluation of students’ knowledge
Evaluative assessment and identification of gaps in their learning
Feedback Regular evaluations provide feedback that helps students understand their strengths and
weaknesses, enabling them to address any shortcomings effectively
Intermediate Completing each module is accompanied by an assessment, which creates a sense
L achievements | of accomplishment and motivates students to continue learning
Motivational — -
. The flexibility to choose the pace and order of modules allows students to set and achieve
Individual goals . ; .
their own learning objectives
Application Each module incorporates practical tasks, enabling students to apply their knowledge
of knowledge |in real-world scenarios. This is particularly important for medical and technical disciplines
Practical Preparation for

The practical orientation of modules prepares students for real-world professional settings,

professional
practice

equipping them with the necessary skills and competencies

Collaboration
and discussion

Modular learning fosters active discussion and collaboration among students. Group
projects and discussions enhance material comprehension and teamwork skills

Communicative -
Interaction

with lecturers

Regular feedback and discussions with lecturers improve material assimilation
and allow for adjustments to the learning process

Source: compiled by the author based on studies by N.B. Salem et al. (2023) and T. Karatzias et al. (2023)

The advantages of modular learning include:

1. Individualised learning. Modular learning allows
students to work at their own pace, which is particularly
important in medical disciplines where the rate of materi-
al comprehension may vary among students. Each student
has the opportunity to review and master the material fully
before progressing to the next module.

2. Flexibility in the learning process. The modular
approach enables students to plan their study time more
effectively, allocating greater focus to topics they find
challenging. This is especially beneficial for medical spe-
cialisations, where the workload is typically very high.

3. Practical orientation. Each module incorporates
both theoretical and practical training. This ensures that
students can apply their knowledge in practice, which is
crucial for medical professionals. Laboratory work, simula-
tions, and clinical placements enhance material retention
and prepare students for real-world professional scenarios.

4. Assessment and feedback. Modular learning in-
cludes regular assessments of students’ knowledge, al-
lowing gaps to be quickly identified and the learning pro-
cess adjusted accordingly. Feedback from lecturers helps
students understand their mistakes and work on areas
requiring improvement.
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Despite its numerous advantages, modular learning
presents certain challenges. Resource requirements: devel-
oping modular programmes demands substantial resources,
both human and material. It is necessary to provide appro-
priate teaching materials, laboratory equipment, and highly
qualified lecturers. Student adaptation to the new format:
not all students adapt easily to the modular format. Many
may struggle with the transition to self-directed learn-
ing and time management. Therefore, it is crucial to offer

support during the initial stages of the programme. Qual-
ity assurance in education: ensuring a high standard of the
learning process is essential so that every student attains
an appropriate level of training. This requires continuous
monitoring and evaluation of both student performance
and lecturer effectiveness. An analysis of various aspects of
modular learning in higher medical education institutions is
presented in Table 2, which highlights its effectiveness and
identifies opportunities for improving the learning process.

Table 2. Characteristics of modular learning aspects in higher medical education institutions with specific examples

Aspect Description

Examples

Learning structure . - . .
& each covering a specific topic or skill

The learning process is divided into modules,

The “Cardiology” module includes lectures, practical
sessions, and independent research in cardiology

Teaching A combination of lectures, practical sessions, Anatomy lectures are supplemented with laboratory
methodology independent study, and interactive methods work and online discussions
Knowledge Ongoing evaluations after each module and summative | Upon completing the “Pharmacology” module,
assessment testing at the course’s conclusion students take a test and receive feedback

Practical sessions .
laboratory exercises

Emphasis on practical skills, developed through

Students practise resuscitation techniques on
simulators during the “Emergency Medicine” module

Independent stud .
P y and preparation for classes

Students are assigned tasks for self-directed learning

Students read supplementary materials and write
essays on topics in the “Paediatrics” module

Flexibility enhancing the flexibility of learning

Modules can be adapted to individual student needs,

Students choose additional topics for in-depth study
within the “Surgery” module

Interactive

technologies lectures, and simulations

Use of electronic platforms, online courses, video

The online microbiology course features video
lectures, interactive tests, and virtual laboratories

Student support throughout the learning process

Consultations and guidance provided by lecturers

Regular online consultations with lecturers
in the “Infectious Diseases” module

Student motivation .
modules enhances student motivation

Clear division of material into comprehensible

Well-structured modules help students plan
their studies and exam preparation effectively

Individualised

Tailoring learning to meet individual student needs

Students select topics for in-depth study

approach in the “Therapy” and “Neurology” modules
Knowledge Modules integrate theoretical knowledge with The “Gastroenterology” module combines lectures
integration practical skills, ensuring a comprehensive approach with clinical cases and practical tasks

Digital adaptation . . -
g P to improve learning efficiency

Extensive use of digital tools and technologies

The Moodle platform is used for real-time access
to learning materials and assignments

Collaboration
among students

Promoting teamwork
and knowledge sharing among students

Group projects and discussions of clinical cases
in the “Psychiatry” and “Dermatology” modules

Source: compiled by the author based on studies by A.L. Sevalnev et al. (2021), Z. Liu et al. (2024) and N. Kurian et al. (2024)

Existing training programmes for medical profes-
sionals encompass the evaluation of the content, teach-
ing methods, and effectiveness of educational initiatives
aimed at preparing healthcare personnel. This analysis
includes several key aspects, namely the theoretical com-
ponent, which involves assessing the level and relevance of
theoretical knowledge provided within the curricula. Disci-
plines such as anatomy, physiology, pathology, pharmacol-
ogy, and other foundational medical sciences are included
in this component. The practical component involves an
analysis of practical sessions, clinical placements, and in-
ternships, which enable students to acquire the essential
skills required for working in real-world settings. Teaching
methods are categorised into traditional, interactive, and
online approaches. Traditional methods include lectures,
seminars, and laboratory work used to deliver foundational
knowledge. Interactive methods incorporate simulations,
roleplaying, problem-based learning, and other active
techniques designed to enhance material comprehension.
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Online learning involves the use of digital platforms and
resources to facilitate distance learning and self-directed
study. This multifaceted approach ensures that medical
training programmes comprehensively prepare students by
combining theoretical knowledge with practical experience
and diverse teaching methodologies.

The effectiveness of programs is evaluated based on
several criteria. The first criterion is the assessment of
knowledge and skills, which includes an analysis of as-
sessment methods, such as tests, exams, and practical
skills, such as clinical examinations and objective struc-
tured clinical examinations. The second criterion is ad-
aptability to change, which determines how well programs
adapt to the current demands of medical practice and
scientific advancements. The third criterion is feedback,
which includes an assessment of student and graduate
feedback on the quality of education and their readiness
for professional practice. Lecturers’ preparation includes
an evaluation of their qualifications and experience,



as well as their ability to conduct classes at a high lev-
el. Continuing professional development programmes for
lecturers enable them to update their knowledge and en-
hance their teaching skills.

Infrastructure and resources are evaluated based on
the availability of up-to-date textbooks, educational ma-
terials, and access to scientific databases. The compliance
of laboratory equipment and clinical facilities with modern
standards is also of critical importance. A comprehensive
analysis of existing educational programmes for medical
professionals highlights the strengths and weaknesses of
the training process, identifying opportunities for improv-
ing the quality of education and adapting curricula to the
current demands of the healthcare sector. The structure of
modular components in medical education is defined by
academic plans and programmes, including the allocation
of study hours. For instance, the curriculum at Lviv Nation-
al Medical University clearly delineates the time between
theoretical and practical activities. Approximately 50% of
the total study time is allocated to theoretical learning,
while the remaining half is dedicated to practical activi-
ties, laboratory work, and clinical practice. The sequence
of modules is structured to ensure that students begin with
foundational modules in the early years of study, gradu-
ally progressing to more specialised and practice-oriented
modules. This approach allows students to develop their
knowledge and skills incrementally. Practical integration
ensures that clinical practice is embedded within the cur-
riculum from the third year onwards, enabling students to
apply theoretical knowledge in real-world scenarios under
the supervision of experienced medical professionals.

Modular learning is a contemporary approach to edu-
cation that divides instructional material into distinct, log-
ically complete modules. Each module focuses on a specific
topic or skill and may include various teaching formats,
such as lectures, practical sessions, independent study, and
assessments. The process of modular learning is described
below. The modular learning process involves the develop-
ment of learning modules. Initially, the goals and learn-
ing outcomes for each module were defined. These goals
were clear and specific so that students understood what
was expected of them. Learning outcomes were defined in
terms of specific knowledge and skills that students were
expected to acquire upon completion of the module. Af-
ter defining the goals and learning outcomes, the learning
material was structured to provide a logical and sequential
development of the topic. The content of the module was
organised in the form of lectures, practical classes, inde-
pendent work, and other learning resources. Lecturers pre-
pared the necessary learning materials, such as presenta-
tions, notes, assignments, and literature for independent
study. The learning process involved several stages. In the
first stage, lecturers conducted lectures and seminars to
introduce students to the basic concepts, theories, and in-
formation included in the module. Lectures were usually
accompanied by multimedia materials that helped to bet-
ter understand and remember information.
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The subsequent stage involved practical sessions and
laboratory work, enabling students to apply theoretical
knowledge in a practical context. This stage is particular-
ly critical in medical education, where hands-on practice
is essential for preparing professionals. During practical
sessions, students complete tasks simulating real-world
scenarios they are likely to encounter in their profession-
al practice. Independent study formed an integral part of
modular learning. Students were assigned tasks for self-di-
rected learning, designed to deepen their understanding
of the material, develop research skills, and foster critical
thinking. Lecturers provided guidance and support during
this phase, ensuring a more effective learning experience.
Knowledge and skills were assessed at every stage of the
learning process. A variety of evaluation methods were
employed, including tests, coursework, oral assessments,
and practical exercises. These assessments allowed for the
measurement of students’ comprehension, identification
of knowledge gaps, and timely adjustments to the learning
process. The final stage of modular learning was the sum-
mative assessment, which involved a comprehensive eval-
uation of student’s knowledge and skills across all com-
pleted modules. Summative assessment methods could
include written exams, oral interviews, or the defence of
coursework or dissertations. The outcomes of the summa-
tive assessment reflected the overall level of student pre-
paredness and their readiness for professional practice.

The content of each module is designed to meet con-
temporary requirements for medical education and prac-
tice. The modules encompass both general subjects (such
as anatomy and physiology) and specialised disciplines
(such as surgery, internal medicine, and obstetrics and
gynaecology). Universities employ a variety of teaching
methods, including interactive lectures, seminars, practical
sessions, simulation training, and group work, which ac-
tively engage students in the learning process. The assess-
ment system includes regular testing, examinations, prac-
tical evaluations, and coursework. To effectively evaluate
modular learning compared with traditional approaches,
students were divided into two groups: a control group and
an experimental group. Their knowledge and skills were as-
sessed based on the following criteria:

1. Theoretical knowledge:

The average test score in the control group before
training was 60 points and 75 points after training.

The average test score in the experimental group
before training was 61 points and 85 points after training.

2. Level of satisfaction with learning:

The percentage of satisfied students in the control
group was 55% before training and 70% after training

The percentage of satisfied students in the ex-
perimental group was 58% before training and 90% after
training.

3. Practical skills:

The average score for completing practical tasks
in the control group was 65 points before training and 78
points after training.
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The average score for completing practical tasks in
the experimental group was 66 points before training and
88 points after training.

The experimental group demonstrated significantly
better results compared to the control group, highlight-
ing the effectiveness of modular learning in enhancing
theoretical knowledge. Students who followed the mod-
ular methodology achieved a higher average post-train-
ing score, surpassing the control group by 10 points. The
training for the Master’s programme in the speciality
222 “Medicine”, under the educational program “Health-
care”, at Ivano-Frankivsk National Medical University and
National Pirogov Memorial Medical University, Vinnytsya,
integrated theoretical and practical sessions within the
modular learning framework. This approach ensured a
comprehensive preparation for future doctors, emphasis-
ing the gradual development of knowledge and practical
skills. The training particularly focused on foundational
disciplines, including anatomy, physiology, biochemistry,
and histology. These courses equipped students with es-
sential knowledge regarding the structure and functioning
of the human body.

Key disciplines included pathology, pharmacology,
microbiology, and immunology. Students studied patho-
logical processes, mechanisms of drug action, the effects

of microorganisms, and immune responses. Additionally,
specialised courses encompassed internal medicine, sur-
gery, paediatrics, obstetrics and gynaecology, and psychi-
atry. These subjects covered a wide range of medical spe-
cialisations, deepening students’ knowledge in specific
areas of medicine. Practical training held a prominent role
in the educational process, including laboratory work and
clinical practice. Laboratory sessions involved conducting
experimental studies in controlled settings to reinforce
theoretical knowledge. Simulation-based training utilised
simulation centres, allowing students to practise clinical
skills in a safe environment. Students engaged with sim-
ulators replicating real medical scenarios. Clinical practice
was conducted in hospitals and clinics under the supervi-
sion of experienced doctors. During these placements, stu-
dents participated in the diagnosis, treatment, and care of
patients, enabling them to apply theoretical knowledge in
practical settings. Students enrolled in the modular system
exhibited a higher level of satisfaction with the learning
process. This could be attributed to the more interactive and
practice-oriented approach of modular education, which
facilitates better understanding and retention of material.
The increase in satisfaction levels by 32% in the experimen-
tal group, compared to 15% in the control group, under-
scores the advantages of the modular approach (Table 3).

Table 3. Survey results for participants in the control and experimental groups

Survey responses, %
Question Response options Control group Experimental group
- Very satisfied - 4% -20%
- Satisfied -14% -35%
1 - Neutral -50% -26%
- Dissatisfied -20% -14%
- Very dissatisfied -12% -5%
- Very satisfied -10% -15%
- Satisfied -30% -38%
2 - Neutral -50% -40%
- Dissatisfied -20% -7%
- Very dissatisfied -10% -0%
- Excellent -16% -45%
- Good -14% -14%
3 - Satisfactory -45% -16%
- Poor -10% -15%
- Very poor -15% -10%
- Very confident -10% - 40%
- Confident -25% -25%
4 - Neutral -40% -20%
- Not very confident -15% -15%
- Not at all confident -10% -0%
- Yes, completely -20% -25%
- Yes, partially -25% -35%
5 - Neutral -40% -35%
- No, insufficiently -5% -5%
- No, completely insufficient -10% -0%
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Table 3. Continued

. . Survey responses, %

Question Response options Control group Experimental group

- Excellent -15% -25%

- Good -35% -35%

6 - Satisfactory -40% -40%

- Poor - 0% - 0%

- Very poor -10% - 0%

- Very confident -10% -45%

- Confident -25% -14%

7 - Neutral -40% -16%

- Not very confident -15% -15%

- Not at all confident -10% -10%

- Very satisfied - 4% -15%

- Satisfied -14% -38%

8 - Neutral -50% -40%

- Dissatisfied -20% -7%

- Very dissatisfied -12% -0%

- Very confident -10% -20%

- Confident -25% -35%

9 - Neutral -40% -40%

- Not very confident -15% -5%

- Not at all confident -10% -0%

Source: compiled by the author based on their own research

The experimental group demonstrated significantly
better performance in practical tasks, highlighting the ad-
vantages of modular learning in the development of practi-
cal skills. The 10-point difference between the control and
experimental groups after training underscores the effec-
tiveness of the modular approach in preparing students
for practical applications. The findings of the study clearly
indicate that modular learning is more effective than tra-
ditional methods in improving theoretical knowledge, stu-
dent satisfaction, and the development of practical skills.
This demonstrates the necessity of integrating modular
approaches into educational processes to achieve superior
outcomes in the training of medical professionals. Specifi-
cally, modular learning proves to be a more efficient meth-
od for preparing future medical specialists as it facilitates
better assimilation of theoretical knowledge, enhances
satisfaction with the learning process, and improves stu-
dents’ practical competencies. It is essential to implement
modular learning in higher medical education institutions
to elevate the quality of professional training. Based on the
conducted research, the following recommendations can
be proposed to optimise modular learning across various
higher medical education institutions:

1. Integration of theoretical knowledge from various
disciplines within a single module — develop integrated
learning modules that combine content from anatomy,
physiology, pharmacology, and clinical medicine. This ap-
proach enables students to recognise connections between
different aspects of medical knowledge and practice;

2. Use of medical simulators for practical skills train-
ing - invest in modern simulation laboratories where stu-
dents can practise skills on advanced mannequins replicat-
ing various clinical scenarios;

3. Problem-based learning with real clinical cases —
incorporate real-world clinical cases into each module,
requiring students to solve them independently or col-
laboratively, fostering critical thinking and clinical rea-
soning skills;

4. Implementation of flexible assessment methods -
adopt a combination of formative assessments during the
learning process (e.g., tests, mini-cases) and summative
evaluations after module completion (e.g., comprehensive
tests, practical exams);

5. Professional development for lecturers in innova-
tive teaching and assessment methods - regularly conduct
training sessions and workshops for lecturers to familiarise
them;

6. Regular feedback provision to students on their pro-
gress — establish systems for frequent feedback where stu-
dents receive detailed information on their achievements
and areas for improvement through online platforms or
individual meetings with lecturers;

7.Encouragement of active student involvement in
research — create opportunities for studentled research by
providing support and resources for their scientific projects
within the modular curriculum.

An analysis of the results revealed that students trained
under the modular system demonstrated a higher level of
practical preparation and independence, which are critical
attributes for medical professionals. At the same time, the
traditional system exhibited certain advantages in the ac-
quisition of theoretical knowledge. The use of these data
collection methods facilitated a comprehensive evalua-
tion of the effectiveness of modular learning. Enhancing
modular education in higher medical institutions requires
a multifaceted approach. This approach should integrate
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innovative educational technologies, a combination of the-
oretical and practical knowledge, continuous professional
development for lecturers, and active student engagement
in the learning process. Such improvements are essential
for preparing highly skilled medical professionals capable
of working effectively in modern healthcare settings.

Modular learning stands out as one of the most prom-
ising methodologies in the professional training of medi-
cal personnel. Its effectiveness lies in the personalisation
of education, allowing the creation of tailored learning
pathways for each student. This is particularly important
for medical professionals, as different specialisations de-
mand varying levels of knowledge and skills. The modu-
lar system facilitates the adaptation of curricula to meet
new requirements and standards, a necessity in the rapidly
evolving fields of medical science and technology. Modern
technologies, such as simulation training, virtual reali-
ty, and online courses, enhance student engagement and
improve learning outcomes. Modules can focus on specific
practical skills, ensuring that students are better prepared
for real-world work in healthcare settings. Modular learn-
ing also supports the organisation of continuous profes-
sional development for medical professionals, a critical
aspect of the healthcare sector. Its structure allows for in-
terim assessments of students’ knowledge and skills, ena-
bling timely adjustments to the learning process. Key di-
rections for the advancement of modular education include
the development of new modules that incorporate recent
medical advancements, the regular updating and refine-
ment of existing modules, and the integration of innova-
tive methods and technologies. These measures are essen-
tial for maximising the effectiveness of modular learning in
the professional preparation of medical personnel.

The use of simulation training and virtual reality,
alongside advanced technologies for modelling medical
procedures and scenarios, enables students to practise
skills in a safe and controlled environment. The integra-
tion of distance learning expands opportunities for remote
education, allowing medical professionals from various
regions and countries to participate in the learning pro-
cess. Partnerships with medical institutions, including
collaboration with clinics and hospitals, ensure students
gain practical training in real healthcare settings. Regu-
lar training and professional development for lecturers
working within the modular system are essential for im-
plementing innovative methodologies and technologies.
Modular learning holds significant potential for improving
the quality of medical education, which, in turn, enhances
the overall standard of healthcare services. To gain a clear-
er understanding of the topic, it is essential to compare
the findings of this study with those of other researchers,
evaluate the key advantages of modular learning, its im-
pact on the professional training of healthcare workers, as
well as the challenges and limitations educational institu-
tions may face during its implementation.

Research has demonstrated that modular learning
significantly enhances the efficiency of the educational
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process, enabling students to focus on specific topics and
acquire in-depth knowledge in each area. This aligns with
the findings by N. Yuniarti et al. (2020), who noted that the
modular approach facilitates better comprehension as stu-
dents can study each module in greater detail. Furthermore,
modular learning promotes the development of critical
thinking and analytical skills, which are vital for medical
professionals. One of the primary benefits of modular learn-
ing is its capacity to integrate theoretical knowledge with
practical skills. The findings indicate that higher education
students engaged in modular learning have greater oppor-
tunities for practical application, enabling better prepa-
ration for real-world work environments. This is corrobo-
rated by E.S. Kay et al. (2024), who highlight that modular
learning increases student involvement in practical activi-
ties and enhances their readiness for clinical practice.

Modular learning provides flexibility in the educa-
tional process, allowing students to learn at their own
pace and tailor the program to their needs. Results con-
firm that this approach allows students to better balance
their studies with other commitments, which is especially
important for medical professionals who often work while
studying. Research by Y. Kopochynska et al. (2020) and
M. Abdel-dayem et al. (2021) also highlights that the flex-
ibility of modular learning increases student motivation
and contributes to better learning outcomes. It is impor-
tant to ensure flexibility in the educational process, allow-
ing students to adapt the program to their needs and learn
at their own pace. Research has shown that this approach
increases student motivation and contributes to better
learning outcomes. Despite numerous advantages, modu-
lar learning faces certain challenges and limitations. One
of the main ones is the need to develop high-quality learn-
ing modules, which require significant effort and resources
from educational institutions. This study has shown that
creating effective modules requires the involvement of ex-
perts from various medical fields, which can be problem-
atic for some educational institutions. This is consistent
with the findings of the study by S. Machaca et al. (2022),
who indicate the need for significant investment in the de-
velopment of modular programs.

Another challenge is the need for ongoing monitor-
ing and evaluation of the effectiveness of learning mod-
ules. Data from the current study shows that regular
evaluation helps identify weaknesses in the modules and
improve them. This is supported by research from J. Sess-
ner et al. (2022) and C. Strowel et al. (2024), who emphasise
the importance of feedback from students and lecturers
for the continuous improvement of modular programs. It
allows for the identification of weaknesses and problems
in the learning process, providing an opportunity to ad-
dress them promptly. Students can provide valuable in-
formation on how well they are learning the material and
which aspects require additional attention. Lecturers can
make suggestions for improving teaching methods and
module structure. Regular analysis of feedback contributes
to adapting programs to current needs and requirements,



increasing the effectiveness of learning. The research
findings indicate that to successfully implement modular
learning in the professional training of medical profession-
als, it is necessary to develop a strategic approach that in-
cludes several key elements:

1. Development of high-quality learning modules is
fundamental to successful modular education. This in-
volves engaging experts, employing modern methods and
technologies, and ensuring the integration of theoretical
knowledge with practical skills.

2. Organising professional development courses for lec-
turers to master the modular approach and contemporary
teaching methods is a crucial component. Evidence confirms
that such initiatives enhance the quality of the education-
al process and ensure alignment with current requirements.

3. Regular evaluation of module effectiveness enables
the identification and rectification of weaknesses, facil-
itating continuous programme improvement (Malik et
al., 2023; Wegner et al., 2023). This process helps pinpoint
areas of the curriculum that require further attention or ad-
justment, thereby enhancing the quality of education and
ensuring compliance with current standards. Lecturers can
utilise evaluation results to refine teaching methodologies
and learning approaches. Additionally, such evaluations
encourage students to actively engage in the learning pro-
cess, boosting their motivation and academic performance.

The prospects for the development of modular learn-
ing lie in the continued integration of advanced technol-
ogies such as simulations, virtual reality, and other digital
tools, which can further enhance the educational process
and the training of medical professionals. It is equally im-
portant to consider feedback from students and lecturers
to continuously improve modules and adapt them to the
evolving demands of medical practice. The findings of this
study align with conclusions drawn by other researchers
in this field. For instance, the study by P. Abril-Jiménez et
al. (2022) demonstrated that modular learning enhances
the training of medical professionals by enabling a more
effective integration of theoretical knowledge with practi-
cal skills. Their conclusions are consistent with the present
data, highlighting the significance of integrating theory
and practice in the educational process.

Other research, notably the study of K. Lorey &
J.M. Fegert (2021) and Q. Mansoor et al. (2024), strongly
supports the importance of flexibility and individualisation
in modular learning. Results confirm that the flexibility of
the educational process increases student motivation and
contributes to better learning outcomes. This is especial-
ly important for medical professionals who often work
while studying. It is important to note that implementing
modular learning requires careful planning and significant
resources. It is necessary to ensure the development of
high-quality learning modules, the professional develop-
ment of lecturers, and the regular evaluation of program
effectiveness. Collaboration between educational institu-
tions, medical establishments, and other stakeholders is a
crucial factor for success. Modular learning is an effective
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method of professional training for medical professionals,
allowing for the integration of theoretical knowledge with
practical skills, providing flexibility and adaptability in the
learning process. The results of this research, as well as
other scientific studies, have shown that the modular ap-
proach contributes to better learning outcomes, increased
student motivation, and their readiness for real-world
work. However, to successfully implement modular learn-
ing, certain challenges must be overcome, including en-
suring the development of high-quality learning modules,
the professional development of lecturers, and the regular
evaluation of program effectiveness. A strategic approach
that includes developing high-quality modules, profes-
sional development, regular monitoring, and ensuring flex-
ibility in the learning process is the key to the successful
implementation of modular learning in the professional
training of medical professionals.

In summary, modular learning offers many advantag-
es for the professional training of medical professionals.
It promotes a deeper understanding of the material, in-
tegrates theoretical knowledge with practical skills, and
provides flexibility and individualisation in the learning
process. This research, along with other scientific studies,
confirms that modular learning increases the effectiveness
and quality of training for future medical professionals,
making them better prepared for real-world work.

CONCLUSIONS

Modular learning in higher education medical institutions
provides a structured and effective approach to training
medical professionals. The clear organisation of the learn-
ing process, integration of theoretical and practical class-
es, utilisation of modern teaching methods, and regular
assessment contribute to a high quality of education. The
modular learning system allows students to acquire in-
depth knowledge and skills necessary for successful pro-
fessional activity in the medical field. Modular learning
ensures a deeper understanding of theoretical knowledge,
as evidenced by higher average test scores. Students who
study using modular methods demonstrate a higher level
of satisfaction with the learning process, which may be
attributed to the greater interactivity and practical orien-
tation of the methodology. The modular approach signifi-
cantly improves students’ practical skills, which is critical
for their future professional activities.

Overall, the research results confirm that modular
learning is a more effective approach in the professional
training of medical professionals compared to the tradi-
tional methodology. This indicates the need to implement
modular approaches in the curricula of medical faculties to
improve the quality of training for future healthcare pro-
fessionals. Further research is needed to assess the long-
term impact of modular learning on the professional ac-
tivities of graduates of medical specialities. This will help
determine the extent to which the acquired theoretical
knowledge and practical skills contribute to the successful
careers of medical professionals.
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AHani3 epeKTUBHOCTIi MOAY/IbHOIO HAaBYaHHSA
y npodeciiHiu NigroToBLi MeAUYHMUX NpaLiBHUKIB

AHOTa Ll,iﬂ . MeToto goctimkeHHs 6y/a oliHKa e()eKTMBHOCTI MOLY/TbHOT'O HABUAHHSI B CUCTeMi ITpodeciitHoi miAroToBKM
MeOUUHUX MPaliBHUKIB, Y MOPiBHSIHHI 3 TpaAuULiifHMMM MeTOoJamu HaBuaHHS. By/no mpoBeleHO eKCliepyMMeHTalbHe
IOC/TiIKEeHHS, B IKOMY B3suii yyacTb 200 MeOMUHMX TMpaliiBHUKIB Pi3HUX CreliaJbHOCTel. YUacHUKM Oyau MofineHi
Ha [IBi Tpynu: KOHTPOAbHY (TpaAullijiHe HaBUaHHS) Ta eKCIlepUMeHTa/lbHy (MOAy/ibHe HaBuaHHs). OliHIOBaHHSI 3HAHb
i MpakTUUHUX HaBMUOK MPOBOAMIOCS OO Ta IiC/Isl HABYaHHS 3a JOMOMOTOIO TeCTiB, ONMUTYBaHb i MPAKTUUHUX 3aBAAHb.
PesynbTaTit HOCTIIKEHHS MOKa3aJin, 1110 YYaCHUKY eKCIIepUMeHTa/IbHOI IPYTIN, SIKi HaBYaaMCs 32 MOAY/IbHOIO CUCTEMOIO,
MPOAEMOHCTPYBAIM 3HAUHO BUILi MMOKA3HMUKM 3aCBOEHHS TEOPETUUHMX 3HAHD i MPAKTUUHUX HABMUOK y TOPiBHSIHHI 3
KOHTPOJIbHOI Tpyrior. Takoxk 6y/I0 Bii3HAUYeHO MiABUINEHHS MOTMBAIlii 0 HABUAHHSI Ta CAMOCTI/fHOTO OIpaI[OBaHHS
Marepiany cepes y4aCHUKIB MOIY/JTbHOTO HaBUaHHS. MoIy/bHe HaBUaHHSI BUSBUIIOCS Oisbll e(peKTUBHUM Y MiATOTOBII
MeOUUHUX MPalliBHUKIB MOPiBHSHO 3 TPAAMUIiiHMMM MeTOgaMM HaBUaHHS. 3alpoBaykeHHSI MOAY/IbHOTIO ITiIX0Iy MOXe
CYTT€BO MOKPAIIUTY SIKiCTh MEAVMYHOI OCBITU Ta MiABUIIUTU PiBeHb NMPOQeCiiiHOI MiArOTOBKM MeAMYHUX IpalliBHUKIB.
IocnimkeHHsT MigKPecaniIo HeobxXimHicTh pehOpMyBaHHSI CUCTEMM MEOUYHOI OCBiTM 3 BIPOBAKEHHSIM MOAYJIBHOTO
HaBuaHHd. lle mae 3Mory migBuUIyBaTM piBeHb 3HaHb MeIUYHMX MPAliBHUKIB, 1[0 B CBOIO Uepry IOKPAIIUTh SIKiCTb
MEeAVYHUX TIOCTYT i CIPUSITUME 3arajJibHOMY ITOKpAIlleHHIO 3700poB's HacejaeHHs. OTpuMMaHi pesyabTaTH JO3BOIMIIN
BUSIBUTH, 1[0 MOLYy/IbHe HABUYAHHS € HEOOXiIHMM iHCTpyMeHTOM y mpodeciiiHiii MiAroTOBIi MaiOyTHIX MeIUMUHUX
MpaliBHMKIB, 60 3a6e31euye 6ibll MO0Ke 3aCBOEHHS TEOPETUYHMX 3HAHB, 1[0 MiJTBEPIKYETHCS BUILMMU CEPETHIMM
Gasiamy TeCTiB y JOC/TiKeHHi. Pe3ybTaT JOCTiIKEHHS MOXKYTh OyTI BUKOPUCTAHI BMKIIajauaMy 3aKJIa/liB BUILOi OCBITH
3 MeTOI0 yIO0CKOHATeHHsI MpodeciiiHol miAroToBKM MaibyTHiX (axiBIiB y chepi oXopoHM 350pOB’sT

KnwouoBi cnosa: chepa OXOpOHM 3HOPOB’S; MaiOyTHi (axiBli; MPaKTUYHI HABUYKM; MiABUINEHHS KBamidikarlii;
OCBIiTHi T€XHOJIOTi{
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that the integration of targeted professional development initiatives significantly contributed to the enhancement
of participants’ capabilities and preparedness for their future roles as English teachers. The increased engagement
observed underscores the practical relevance and applicability of the implemented strategies within language teacher
preparation programs. The research results validated the theoretical frameworks, providing empirical support for the
positive outcomes of professional development interventions in language teacher preparation programs. The observed
improvements in linguistic and sociocultural dimensions underscore the programme’s success in shaping proficient and
culturally aware pre-service English teachers. The findings of the study can be used by higher education institutions
that train future teachers, as well as organisations that implement professional development programs for teachers, in
order to develop intercultural competence and introduce sustainability principles into the educational process

Keywords: preparation programme; pedagogical practice; internal and external academic mobility; informal/non-

formal education; cooperation with stakeholders

INTRODUCTION

The modern field of education is undergoing significant
changes, with an increasing focus on the concepts of sus-
tainable development. In our increasingly interconnected
society, it is more important than ever to develop inter-
cultural competency among educators. The incorporation
of sustainable development principles into education
has gained traction as countries confront environmen-
tal concerns and the imperative for global citizenship.
Within this particular environment, the advancement of
pre-service English language teachers becomes a crucial
domain for establishing enduring methods. These edu-
cators have a vital role in influencing the thinking of the
next generation, and their ability to handle intercultural
difficulties is quite important.

Effective professional development for teachers en-
tails ongoing education that not only improves teaching
skills but also adheres to the concepts of environmental,
social, and economic sustainability. It surpasses brief train-
ing sessions and focuses on continuous development that
enhances both personal and professional welfare. Simply
having deep subject knowledge and practical skills is not
enough for a modern teacher of any specialty. A 21%-cen-
tury educator embodies intense spiritual life, a creative
approach to pedagogical activities, and scientific research
for innovative technologies that enable the successful
achievement of educational goals while working with the
children of a new generation.

Adapting the idea for upcoming English teachers, sus-
tainable professional development entails training educa-
tors who possess both expertise in language education and
the ability to incorporate sustainability principles into their
teaching methods. This includes the promotion of multi-
cultural comprehension, environmental accountability,
and ethical discourse. Intercultural competency pertains
to the aptitude to proficiently interact and involve oneself
with others from a wide range of cultural backgrounds. It
requires not just verbal competency but also a profound
comprehension and admiration of diverse cultural norms,
values, and views. Intercultural competency plays a vital
role in promoting collaboration on global challenges with-
in the framework of sustainable development.

The relationship between sustainable professional
growth and the development of intercultural competency
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is mutually beneficial. Interculturally-focused professional
development programmes, which prioritise sustainabili-
ty, equip prospective English teachers with the necessary
expertise and abilities to effectively handle language and
cultural variations. On the other hand, promoting intercul-
tural competency becomes a crucial result of long-lasting
professional growth as educators acquire the ability to as-
similate varied viewpoints, encourage diversity, and inte-
grate global matters into language teaching. This paradigm
suggests that by incorporating sustainability principles
into teacher development programmes, educators can im-
prove their pedagogical skills and make a positive impact
on sustainable development objectives, such as promoting
intercultural competency. The interdependence of these
notions emphasises the possibility of a mutually beneficial
interaction where sustainable practices in teacher training
work as catalysts for the development of intercultural com-
petency, thereby enhancing the educational experience for
both instructors and learners.

As noted by I. Zaléniené & P. Pereira (2021), higher ed-
ucation institutions play a fundamental role in sustainabil-
ity, serving as key agents in the education of future leaders
who will contribute to the successful implementation of
the United Nations Sustainable Development Goals. High-
er education holds a distinctive position in spearheading
efforts toward sustainable development. The sustainability
promotion involves universities and colleges in endeavors
such as promoting interdisciplinarity, adopting participa-
tory pedagogies, conducting “real-world” research, and
breaking down institutional boundaries. Several studies fo-
cused on higher education’s role in implementing sustain-
ability curricula, professional practices, and outreach activ-
ities in particular, the work by M. Weiss & M. Barth (2019).
Other works, such as C.S. Seatter & K. Ceulemans (2017)
and P. Hallinger & C. Chatpinyakoop (2019) have delved
into challenges relating to implementing pedagogy teach-
ing strategies for sustainability in higher education the in-
fluence of higher education institutions on sustainability,
and the administration of educational programmes. Over-
all, institutions are often seen as “agents of change” in the
advancement of sustainability, with sustainability-based
education shaping both the content of the education and
the related processes and outcomes (Gatti et al., 2019).



The study aimed to explore the impact of sustainabil-
ity on pre-service teacher professional development and
its influence on intercultural competency development.
The object of the research was the process of cultivating
intercultural competency of pre-service teacher while the
subject was the role of sustainability in pre-service teach-
er professional development and its influence on cultivat-
ing intercultural competency. The two research objectives
guiding that inquiry were what participants’ responses
were to sustainability in pre-service teacher professional
development in their teacher preparation programme and
how sustainability in pre-service teacher professional de-
velopment affected the intercultural competency develop-
ment as EFL teachers.

LITERATURE REVIEW

The primary theoretical underpinning of this research is
the Ecological Systems Theory, which was proposed by
Bronfenbrenner (Soyer, 2019). This theory contends that
interactions between various systems, ranging from the
immediate microsystem to the larger macrosystem, have
an impact on humans. Within the realm of pre-service
teacher professional development, the ecological systems
framework offers a perspective on how sustainable practic-
es can spread across many levels of impact, ranging from
the individual teacher to the institutional and social con-
texts. Sustainable development in education goes beyond
the conventional emphasis on environmental preserva-
tion. This paradigm adopts a comprehensive approach that
incorporates economic, social, and environmental aspects.
Education serves as a catalyst for change, promoting a
sense of global belonging, moral consciousness, and a ded-
ication to the long-term welfare of society.

A significant block of work and reviews has explored
the impacts and incorporation of sustainability principles
in higher education establishments, including degrees,
course contents, learning methodologies, inclusion and
acknowledgment of sustainability issues in higher educa-
tion (Fuertes-Camacho et al., 2019; Sanchez-Carracedo et
al., 2021). In a study conducted by G. Tejedor et al. (2019),
five key strategies for teaching sustainability in higher edu-
cation were defined: project-oriented learning, simulation
games, problem-based learning, service learning, and case
studies. K. Mintz & T. Tal (2013) found that participatory
learning methods result in higher learning outcomes com-
pared to traditional lectures. Integrating sustainability
principles into higher education institutions and their cur-
ricula enriches students’ knowledge, perspectives, aware-
ness, and attitudes towards sustainability. When sustain-
ability principles are included in academic programmes
and research, both university staff and students contribute
actively to the goal of creating a sustainable world (Pica-
toste et al., 2018). Several studies (Dmitrenko et al., 2023;
Svyrydiuk et al., 2024) have observed that higher education
plays a crucial role in enhancing students’ skills, profession-
al development, fostering entrepreneurship, and increas-
ing their capacity to secure decent jobs. Higher education
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institutions can significantly contribute to the achieve-
ment of sustainable development’s targets by creating in-
clusive spaces and safe learning environments for various
sensitive groups, including indigenous people, and indi-
viduals with disabilities (Dmitrenko & Voloshyna, 2018).

Threats to these processes are being recognised in nu-
merous studies addressing obstacles of incorporating sus-
tainability in higher educational institutions (Dyment &
Hill, 2015). These challenges often originate from the con-
ventional departmental and compartmentalised structure
of universities, as well as their rigid disciplinary bounda-
ries. The shift should extend to other aspects of profession-
al practice that, instead of hindering, encourage interdis-
ciplinary collaboration (Orlovic-Lovren, 2016). In attempts
to reconcile the disparities between the conventional and
innovative roles of universities, a number of researchers
perceive the remedy found in enhancing teaching quality,
thereby increasing substantial responsibility to the already
complex and multifaceted role of teachers.

I. Franco et al. (2019) highlighted deficiencies in high-
er education regarding sustainable development policies,
curricula, and practices across various continents. Key
subjects, including integration problem-solving, antici-
pation skills, and systems thinking, should be embedded
in all university curricula. An integrating approach should
be the driving force behind the development of sustaina-
bility practices. These authors summarised the challenges
associated with the implementation of Sustainable Devel-
opment Goals. Key issues include: under-educated audi-
ence, ineffective and irrational learning methods, curricu-
lum irrelevance, and motivational crises; a target audience
that lacks awareness of global issues like climate change;
consumption habits shaped by diverse cultures and envi-
ronmental beliefs; social identity theory, which highlights
individual perspectives; elitism and lack of diversity in ed-
ucational and employment opportunities; and cognitive
dissonance theory, where actions do not match beliefs.

Various authors have underscored the necessity of
incorporating non-traditional facets of sustainability
into the discourse. T.B. Ramos et al. (2015), for instance,
highlighted the significance of delineating sustainabil-
ity frontiers to encompass novel issues and paradigms in
addition to traditional ones. Values play a pivotal role in
shaping how academics respond to proposals for educating
sustainable development and influencing the evolution of
their disciplines. There is a call for a new generation of pro-
fessionals capable of thinking and making decisions within
this evolving perspective, necessitating the modernisation
of educational frameworks for sustainability in higher edu-
cation (Leal Filho et al., 2015).

The shift in higher education towards sustainability
should promote interdisciplinary and transdisciplinary
approaches, blending theory with practice, fostering in-
dividual commitment and collaborative group actions,
encouraging ethical discussions and reflections, and em-
bracing critical thinking (Pepper & Wildy, 2008). Address-
ing these issues necessitates and drives innovation in

Scientia et Societus, Vol. 4, No. 1, 2025

41



42

Cultivating intercultural competency: The role of sustainability in...

teaching methodologies (Brundiers & Wiek, 2017). Prac-
tice and theory integration can be realised in two main
ways: fostering collaboration between universities and
communities, and using the campus as a learning labo-
ratory. Educators and students can apply the theoretical
knowledge from their disciplines to address real-world
projects. Moreover, involving students in dialogues with
communities provides possibilities to acquire knowledge
and comprehend various perspectives.

It is noteworthy to highlight that P. Bamber &
L. Hankin (2011) have emphasised the significant trans-
formative potential of student engagement through ser-
vice-learning with local communities. This approach not
only challenges students’ stereotypes and personal val-
ues but also promotes their professional development
(Sylenko, 2024). Comprehensive university approaches,
integrating various activities such as teaching instruction,
research, campus management, practice, and approaches
meant to engage both community and stakeholder, have
been identified as fundamental incorporating sustaina-
bility in higher education institutions (Jokikokko & Uit-
to, 2017). While many universities traditionally believe
that students acquire theoretical knowledge on campus
and are supposed to seek practical experience elsewhere,
the initial exposure to hands-on experience can definitely
be realised within the university environment. M. Louren
& A.l. Andrade (2018) investigated strategies through
which teacher education programmes can equip student
teachers to incorporate sustainable concepts and practices
into their teaching development.

Professional development is a broad term that encom-
passes various learning experiences, which can include an-
ything: from single workshops to extensive curricula and
communities of practice. These initiatives focus on the ed-
ucation, training, and development of professionals, with
the ultimate goal of enhancing students’ developmental
and educational outcomes. Professional development is
an ongoing and lifelong learning process for teachers, ne-
cessitating continuous updates to their methods, particu-
larly when dealing with multiethnic classes (Biasutti et
al., 2019). These advancement practices should shape
pre-service teachers’ knowledge, practical skills, and the
formation of their professional identities, including their
beliefs, values, and attitudes towards classroom teaching
activities (Syahrin et al., 2023). Encouraging teachers to re-
flect on their attitudes (Tejedor et al., 2019) and engaging
in discussions and negotiations within a professional com-
munity facing similar challenges are significant aspects of
this process (Romijn et al., 2021).

Intercultural competency pertains to the capacity to
effectively communicate with individuals from diverse
cultural backgrounds by leveraging one’s intercultural
knowledge, skills, and attitudes. Intercultural competen-
cy is characterised as a developmental process aimed at
achieving proficiency in interacting with cultural diversi-
ty, encompassing “effective and appropriate behavior and
communication in intercultural situations” (Ovcharuk et
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al., 2020). The cultivation of intercultural competency is
essential for educators aiming to be globally competent,
emphasising the significance of integrating such prepa-
ration within teacher education. The intercultural frame-
work developed aligns with the OECD’s definition of glob-
al competencies, which entails the capacity to analyse
local, global, and intercultural issues, appreciating and
valuing diverse perspectives and worldviews. It highlights
the importance of engaging in open and constructive di-
alogue with individuals from various cultures and taking
action for collective well-being and sustainable develop-
ment. Intercultural education promotes cultural exchang-
es, fostering democratic and peaceful coexistence among
people. Becoming intercultural individuals involves de-
veloping responsible attitudes toward sustainable citi-
zenship (Kalinina & Prokopchuk, 2023).

In the face of contemporary societal challenges, teach-
ers are required to navigate the multicultural environment.
They need to be prepared to introduce innovative methods
of learning, communication, and investigation to their stu-
dents. This approach aims to prepare pre-service teachers
for the labor market, entrepreneurship, and citizenship. To
foster the sustainable professional development of pre-ser-
vice teachers of English in the educational process, it is im-
portant to provide it in multilevel quasi-professional ac-
tivities of students. Recognising and valuing the diversity
among students is essential for creating an inclusive and ef-
fective educational space (Dmitrenko & Voloshyna, 2018).

In summary, the literature underscores the critical role
of sustainability in higher education, emphasising the need
for interdisciplinary collaboration, practical application,
and continuous professional development. The integration
of sustainability principles into curricula not only enriches
students’ knowledge and skills but also fosters their global
and intercultural competencies. Moreover, professional de-
velopment initiatives equip pre-service teachers with the
necessary strategies to navigate diverse educational envi-
ronments and address contemporary challenges.Byblending
theory with hands-on experiences, universities can cultivate
anew generation of educators who are both socially respon-
sible and professionally competent, ensuring meaningful
contributions to sustainable development in education.

MATERIALS AND METHODS
The analytical method provided the analysis of the current
scientific research and practices including Ukrainian and
world experience of the pre-service teacher profession-
al development as well as finding the ways of enlarging
pre-service teacher’s professional competency at the level
of intercultural competency. The analytical method was
based on the availability of data that gave the possibili-
ty to create a framework for measurement of the level of
pre-service teacher’s professional competency. This re-
search employed the qualitative case study to cultivate in-
tercultural competency in Ukrainian university students.
The study adopted a qualitative case study approach, us-
ing a method of exploratory interviews as an instrument to



collect data. To clarify the role of sustainability in pre-ser-
vice teacher within their teacher preparation programmes,
a questionnaire containing 10 statements with “Yes”, “No”
answer options including “Do you understand the notion of
the phrase “sustainability in professional training?”; “Are
you satisfied with the sustainability in your pre-service
teacher programme preparation?”; “Do you approve of the
organization of practice in your university?”; “Do you feel
more confident and independent having different practice
as the part of your teacher training programmes?”; “Can
you find the problem for your research as a part of sus-
tainability in the pre-service teacher training and define
its difficulties and milestones?”; “Do you feel confident
selecting proper sociocultural material, teaching tools and
activities for pupils of different school age?”; “Are you sat-
isfied with the results of your sustainable teacher training
programme at the university?”, “Are you positive about the
level of internal and external academic mobility in your
university?” were developed.

All ethical standards specified in the Declaration of
Helsinki (2013) were observed and followed during the
study. The research was organised during April, 2022 - De-
cember, 2023. It should be noted that 86.3% of respondents
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who participated in the research were in Ukraine at that
time, and 13.7% lived abroad, mostly in Europe (the UK,
France, Portugal, Spain, and other countries) as they had
to leave Ukraine because of the Russian-Ukraine war. Their
age range was between 18 and 21 years. All participants
had graduated in the subject “The Methodology of Teach-
ing English” and “The Methodology of Teaching Foreign
Literature”. The participants of the present studies includ-
ed pre-service teachers (N=150) who were learning English
at different higher education institutions of Ukraine (N = 3)
(i.e., Mariupol State University (50 participants), Zhytomyr
Ivan Franko State University (70 participants), and Hry-
horii Skovoroda University in Pereiaslav (30 participants).
All of the participants completed the questionnaire and
nine students agreed to give an unstructured informal in-
terview. They were juniors and seniors at Bachelor’s degree
(Table 1). The participants were all Ukrainian natives but
they were with different levels of education and profession-
al activity. For this reason, they were required to obtain a
higher level of English language competency and cultivate
intercultural competency. Before the assessment of the
students’ proficiency they were told it would be on a vol-
untary basis and the interview wouldn’t affect their results.

Table 1. Participant Relevant Information

Number of Participants Year of Study
Universit Completed Interviews
y Home Internally Externally Questionnaires 1-2 vear 3-4
located displaced displaced v year
Mariupol State University 0 20 30 50 3 15 35
Zhytomyr Iv.an Franko State 30 10 30 70 4 20 50
University
Hryhorii §k0v0r9da University 15 7 3 30 ) 10 20
in Pereiaslav
Total 45 37 68 150 9 45 105

Source: compiled by the authors

The main ways of sustainable professional develop-
ment of cultivating intercultural competency were contin-
uing pedagogical practice, internal and external academic
mobility, informal/non-formal education, and cooperation
with stakeholders. At the end of the research, a question-
naire and an unstructured informal interview were con-
ducted to gather information connected with the research
questions. Instructors from three universities, who had
integrated four main ways of cultivating intercultural
competency, were incorporating sustainability in teacher
professional development with their pre-service teachers.
At the conclusion of training, a dedicated 60 minutes were
allocated for interviewing nine participants, who expressed
their opinions on the expediency of applying sustainabili-
ty in pre-service teacher professional development and its
influence on cultivating intercultural competency. During
these interviews, instructors from the participating uni-
versities communicated with pre-service teachers to learn
their attitude. On the basis of the obtained information the
instructors designed the collaborative online platform to

unify the results and accept a common point of view, the
role of sustainability in pre-service teacher professional
development and its influence on cultivating intercultural
competency. Furthermore, instructors systematically were
collecting the pre-service teachers’ outcomes, such as re-
flection essays, observation journals, e-portfolios, course
certificates, etc. Such practice of data collection not only
facilitated the assessment of individual progress but also
enriched the collective understanding of the outcomes
achieved through the incorporation of sustainability in
pre-service teacher professional development and its in-
fluence on cultivating intercultural competency.

For thorough analysis of the obtained data its key
patterns were identified by multiple scanning, interview
scripts were added to the research questions, and conclu-
sions of its validity were drawn. For this purpose, verifica-
tion strategies were used, namely, each of the instructors
analysed the obtained findings individually and with oth-
er instructors to check and validate that the results were
precise. This method made the instructors certain of the
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results they have got, which stressed the role of sustaina-
bility in pre-service teacher professional development and
its influence on cultivating intercultural competency.

RESULTS AND DISCUSSION

As essential aspect of fostering intercultural competency in
education is integrating diverse strategies that enhance
students’ cultural awareness, adaptability, open-minded-
ness, empathy, and communication skills, so that must be a
multifaceted approach that integrates different experienc-
es. In the study, four main ways of cultivating intercultural
competency were implemented in the educational process:
continuing pedagogical practice; internal and external aca-
demic mobility; informal and non-formal education; coop-
eration with stakeholders. These approaches reflected the
increasing importance of sustainability in teacher educa-
tion, particularly in the context of global challenges and
ongoing transformations in the educational landscape. The
description of four main ways of cultivating intercultural
competency highlighted how these methods contribute to
building a more inclusive, innovative, and resilient edu-
cational framework, particularly in the Ukrainian context,
where teachers must navigate the complexities of war, dis-
placement, and educational reform.

1) Continuing pedagogical practice. To make access
to continuing pedagogical practice is the priority task
to guarantee sustainable development in education. The
ways of realisation of continuing pedagogical practice are
getting more and more complicated. Many high schools
have mixed or online forms of education. Pre-service
teachers must adapt to learn and teach under the condi-
tions of the state of war. The new generation of teachers
ensures holistic pedagogies by finding ways forward in
teaching and learning.

2) Internal and external academic mobility. The inter-
nal and external academic mobility is carried out within the
framework of the bilateral University cooperation agree-
ments. This cooperation became a good practice at Hry-
horii Skovoroda University in Pereiaslav, Mykhailo Kotsi-
ubynsky Vinnytsia State Pedagogical University, Zhytomyr
Ivan Franko State University and others. In 2023-2024 the

students of the Ukrainian and Foreign Philology Faculty
(Hryhorii Skovoroda University in Pereiaslav) attended the
courses of lectures and completed practical assignments
in Ternopil Volodymyr Hnatiuk National Pedagogical Uni-
versity and Sumy A.S. Makarenko State Pedagogical Uni-
versity. External academic mobility has a great impact on
sustainability in education. Students acquire international
experience and form intercultural competency by studying
in a foreign country. The student mobility groups were cre-
ated at Hryhorii Skovoroda University in Pereiaslav to go to
the University of West Bohemia in 2017. The students had
the chance not only to study but also to travel around the
Czech Republic and beyond. Neither the COVID-19 pan-
demic nor full-scale war has stopped this project.

3) Informal and non-formal education. Informal and
Non-Formal Education is a part of holistic sustainability
education. As practice shows, during the war pre-service
teachers join many teachers’ associations. For pre-service
English teachers in Ukraine, the most popular of them are
IATEFL (based in Britain) and TESOL (based in the USA).
Webinars, conferences, conventions, meetings and work-
shops allow the pre-service teachers to know the latest
trends in the education field, take part in interactive work-
shops, and enter into debates about sustainable develop-
ment issues in theory and practice.

4) Cooperation with stakeholders. University cooper-
ation with stakeholders provides guidelines and metrics
for students to orient on the labor market. The universities
and stakeholders must build sustainability systems of co-
operation.The importance of cooperation with stakehold-
ers is evident because of the necessity of postwar recovery.

The methods and four ways mentioned above enabled
a holistic understanding of the interplay between sustaina-
bility in pre-service teacher professional development and
cultivating intercultural competency, contributing to nu-
anced insights into challenges and successes in the studied
context. Subsequently, 150 students of Mariupol State Uni-
versity, Zhytomyr Ivan Franko State University,and Hryhorii
Skovoroda University in Pereiaslav, who participated in the
research, were asked to respond to questionnaire state-
ments and comment on some of their answers (Table 2).

Table 2. The questionnaire: “The role of sustainability in pre-service teacher professional development
in their teacher preparation programme”

training?

Ne Questionnaire Statements ves No

N % | N | %
1 Do you understand the notion of the phrase “sustainability in professional training”? 144 9% | 6 | 4
2. Are you satisfied with the sustainability in your pre-service teacher programme preparation? 138 92 |12 | 8
3. Do you approve of the organisation of practice in your university? 123 | 82 | 27 |18
4 Do you feel more confident and independent having different practice as the part of your teacher 114 | 76 | 36 | 24

Can you find the problem for your research as a part of sustainability in the pre-service teacher

5. . . . . . 96 64 | 54 |36
training and define its difficulties and milestones?
6. Do you feel confident selecting proper soc.locultural material, teaching tools and activities for pupils of 114 | 76 | 36 | 24
different school age?
7. Are you satisfied with the results of your sustainable teacher training programme at the university? | 123 | 82 | 27 |18
8. Are you positive about the level of internal and external academic mobility in your university? 128 | 85 | 22 |15

Source: compiled by the authors

Scientia et Societus, Vol. 4, No. 1, 2025



On the whole, 92% of the respondents were positive
about the sustainability of their pre-service teacher pro-
gramme preparation. They spoke in favor of the interactive
workshops which enabled them to share their experience
with other students, to compare their points of view and to
express their attitude towards the actual methodological
problems studied. Moreover, more than 76% of students
approved of organising different kinds of professionally
oriented practice with increasing the portion of pre-ser-
vice teachers’ independence as a characteristic trait of sus-
tainability. Thus, it started with observation practice, then
teacher assistantship practice, then guided language and
methodological practice and finally independent practice at
school. The respondents claimed that such practice allowed
them to observe foreign language teaching in real pedagog-
ical situations, to try their hand at doing microteaching.

Students learnt to skillfully conduct observations:
analyie, compare, logically link teaching methods and is-
sues, process results, and formulate conclusions in the
form of their generalised conclusions (Kalinina & Prokop-
chuk, 2023). Yuliia, the third-year student, explained: “I
liked observation practice a lot because it allowed me to
see sustainability in practice better than our discussions in
class workshops found reflection in teaching. For me, it’s a
great showcase of theory and practice”. Nazar, the fourth-
year student, supported her idea saying “Such kind of prac-
tice, especially teacher assistantship, enabled me not only
to learn a lot from school teachers but also to avoid meth-
odological mistakes in my independent practice at school”.
The most important thing is that I believed in my teach-
ing abilities”. Besides, each module of the teacher training
programme was focused on the development of students’
cultural awareness. For example, in the workshops which
touched upon the problems of spoken production and in-
teraction, students analysed the cultural manifestation of
culture in the English language and compared them with
those of the mother tongue.

One of the questions dealt with the ability of learners
to find the problem for their research as a part of sustain-
ability in their pre-service teacher training. Importantly,
more than half of the students (64%) defined the difficulties
of different ages of schoolchildren learning English and de-
cided to research the problem to find some techniques and
strategies that might be effective for school children. The
results of the findings were presented either at the annual
students’ scientific conferences by publishing the findings
of the research or writing and defending their action re-
search. Given blended learning and due to online learning
the students got the possibility of internal mobility as a part
of their professional training. One of the latest examples
was the online pedagogical tandem of fourth-year students
who had just completed their independent school practice.
The students of all the universities mentioned appreciat-
ed the use of that form of teacher training as they could
share information about their insights into profession.
76% of students confirmed that school learners evinced
great interest in sociocultural material and teaching
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tools as well as activities based on intercultural issues.
Mostly, it concerned senior learners who had their own
experience communicating with representatives of other
cultures. The majority of the students (82%) also expressed
their delight at sharing their experience and were satisfied
with the results of their sustainable teacher training pro-
gramme at the universities.

As for the university practice supervisors, they also ad-
mitted the benefits of a 3-year sustained pre-service teach-
er training. All of them agreed that the pre-service teachers
they were supervising, demonstrated not only highly de-
veloped and thoroughly chosen classroom English but also
their professionally oriented teaching skills, the use of in-
novative techniques and digital tools. The obtained study
results were consistent with previous research, for exam-
ple: a positive link between higher education and sustaina-
ble development was emphasised contributing to graduates
obtaining well-paid jobs and fostering stable, prosperous
societies (Fehlner, 2019); the importance of embracing
interpretive flexibility and accommodating variations in
practices had been emphasised as crucial for integrating
sustainability development into the university context (Te-
jedor et al., 2019; Sanchez-Carracedo et al., 2021). W. Leal
Filho et al. (2015) proved that higher education institutions
played a key role in implementing education for sustaina-
bility through various facets: teaching and research centers
where institutions can promote sustainability by initiating
projects and integrating sustainable practices; influence
through outreach activities: the practices implemented by
educators could have a wider impact by influencing pub-
lic opinions through outreach activities; cultural impact:
the establishment of an institutional culture of sustaina-
bility increased awareness among university staff and the
local and broader communities; formation of profession-
als: higher education institutions bore the responsibility
of shaping the future specialists who would play a leading
role in various professional settings and social activities.
By implementing sustainable practices on campuses, such
as reducing greenhouse gas emissions, promoting the vari-
ety of fauna and flora, and using energy efficiently, institu-
tions could lead by inspiring their members.

The results of the research confirmed the theoretical
frameworks presented in the analysed sources. For example,
the works by O. Ovcharuk et al. (2020) showcased instances
of commendable techniques to use in the effort to transform
universities towards sustainability and insisted on viewing
the campus as a means of developing students’ environmen-
tal awareness. Universities ought to function as laboratories
for experimenting with sustainable behaviors. Sustainabil-
ity of any university showcases its environmental policy.

Concerning the 2™ question: “How did sustainabil-
ity in pre-service teacher professional development af-
fect the intercultural competency development as EFL
teachers?” nine students who were parallelly studying at
the above-mentioned universities and higher education-
al institutions in Europe and the USA were interviewed.
The aim was to determine whether a sufficient level of
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professional training, including their sociocultural com-
petency development, had been provided to them at their
universities in Ukraine. One of them, Valeriia, said she felt
comfortable in France and due to her sociocultural compe-
tency she managed to avoid sociocultural shock. Moreover,
the student focused on her ability to participate in the di-
alogue of culture freely with students with different cul-
tural backgrounds which spoke of her cultural awareness.
The other student, Nastya, who studied at York University
in Britain responded that thanks to her sustained teach-
er preparation programme in Ukraine she could cope with
all the tasks and generally didn’t face difficulties commu-
nicating with native speakers. Nevertheless, the student
admitted that at times she lacked confidence in choosing
correct verbal or non-verbal communicative behavior pat-
terns in some situations of non-academic spheres. Overall,
all the students interviewed said they succeeded in their
professional and sociocultural competency development
due to the sustained pre-service teacher development pro-
grammes at their universities.

The obtained study results accorded with the frame-
work proposed by S. Syahrin et al. (2023), where intercul-
tural competencies comprised all components which were
interconnected and mutually reinforced. Knowledge en-
compassed understanding oneself by means of intercul-
tural communication as well as broader awareness of the
world (e.g., politics, law, human rights, cultures, religion).
Skills crucial for intercultural competencies include listen-
ing and observing, cooperation and problem solving skills.
The model also highlights the importance of developing
analytical and critical thinking skills as essential skills for
reflecting on personal biases. Finally, intercultural compe-
tencies involve actions aimed at promoting learners gener-
al well-being and sustainable development, on both local
and global scales (Romijn et al., 2021).

The results derived from both qualitative and quanti-
tative analyses of the conducted research unequivocally af-
firmed the effectiveness of professional development within
language teacher preparation programmes. The compre-
hensive assessment revealed a discernible positive impact
on participants, as evidenced by heightened engagement
in language-teaching activities. Notably, there was con-
spicuous growth across all facets of communicative com-
petency, with a particular emphasis on linguistic and soci-
ocultural proficiency among pre-service English teachers.

The findings suggested that the integration of targeted
professional development initiatives significantly contrib-
uted to the enhancement of participants’ capabilities and
preparedness for their future roles as English educators.
The increased engagement observed underscores the prac-
tical relevance and applicability of the implemented strat-
egies within language teacher preparation programmes.
Additionally, the noticeable advancements in linguistic and
sociocultural competencies pointed to the programme’s ef-
fectiveness in fostering a well-rounded and culturally sen-
sitive approach to language instruction. In conclusion, the
research outcomes validated the theoretical frameworks
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presented in the analysed sources, providing empirical sup-
port for the positive outcomes of professional development
interventions in language teacher preparation programmes.
The observed improvements in communicative competen-
cy, particularly in linguistic and sociocultural dimensions,
underscored the programme’s success in shaping proficient
and culturally aware pre-service English teachers. The pos-
itive responses and increased intercultural competency
among participants proved the potential benefits of inte-
grating sustainability into the curriculum for aspiring EFL
teachers. Thus, the study conducted with 150 pre-service
teachers from three Ukrainian higher education institutions
proved that the incorporation of interactive workshops, pro-
fessionally oriented practices, and a gradual progression to-
wards independence in teaching activities were particularly
well-received by the students. The study also revealed the
positive impact of cultural awareness development within
each module of the teacher training programmes. Students
expressed appreciation for the integration of sociocultur-
al material and activities based on intercultural issues.

CONCLUSIONS

The research highlighted that more than half of the partic-
ipants identified challenges faced by different age groups
of schoolchildren in learning English and actively engaged
in research to find effective techniques and strategies. This
research showcases the students’ commitment to sustain-
ability and their contribution to the academic communi-
ty. The implementation of blended and online learning,
especially through initiatives like the online pedagogical
tandem, provided opportunities for internal and external
academic mobility and knowledge sharing among students.
The positive feedback from students and university prac-
tice supervisors in this regard emphasised the value of sus-
tainable pre-service teacher professional development.

The second part of the study focused on how sustain-
ability in pre-service teacher professional development
affected the intercultural competency development of EFL
teachers. Interviews with students highlighted the suc-
cess of their professional and sociocultural competency
development, indicating the effectiveness of sustainable
pre-service teacher preparation programmes in the noted
universities. The findings align with the framework pro-
posed by Pastori and others, emphasising the interrelated
nature of knowledge, values, attitudes, skills, and actions in
intercultural competencies. In conclusion, the study pro-
vides compelling evidence that integrating sustainability
into pre-service teacher professional development posi-
tively influences the development of intercultural com-
petency among aspiring pre-service teachers. The results
suggest that a continuous focus on sustainability within
teacher preparation programmes also enhances linguistic
and sociocultural competencies and contributes to a more
holistic and globally aware generation of English language
educators. The further research should addressed the core
issue of training educators who possess the ability to effec-
tively traverse the intricacies of a globalised world while
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PO3BMTOK Mi>KKY/IbTYPHOI KOMNETEHTHOCTI: POJib CTANOCTI
y npodecintHoMy po3BUTKY BUMTEIB NepeaAnnioMHOI OCBITU

AHOTAaL,ifl. PO3BUTOK MiXKKYJILTYPHOI KOMIETEHTHOCT] Ta CTAI0r0 PO3BIUTKY B IIPOLIEC] MiZIFOTOBKY BUMTEJIIB € BAXK/IMBUM
IJIS1 TIATOTOBKM TeHAroriB A0 BMUPILIEHHS MPO6aeM IIBUAKO3MiHHOTO CBITY Ta CTBOPEHHS iHK/IIO3MBHOTO, COIiaJIbHO
BiJITOBiZA/JIbHOTO Ta €KOJIOTIYHO CBiJOMOTrO OCBiTHBOTO cepemoBMIA. MeTOw LbOTO JOCTiIKeHHS 6y/lI0 BUBUUTU POb
CTaJIOTO PO3BUTKY Y ITpodeciiiHOMY PO3BUTKY BUMTEJIB Ta i10T0 BIUIMB Ha GOPMYBAHHS MIKKYIbTYPHOI KOMIIETEHTHOCTI.
V moctigkeHHi 6y/10 BUKOPUCTAHO JIBA KJIIOUOBI METOMM, SIKi TOTIOMOIJIM 3POOUTHU CTaIMI PO3BUTOK SIAPOM OCBiTHBOI
CTpaTerii: aHaJITMYHNUIT METOJ, Ta METO, PO3BiAyBaJbHUX iHTEPB'I0 SIK iIHCTPYMEHT 360py HaHux. OCHOBHMMMU IUISIXaMM
CTaIoro MpodeciifHoro po3BUTKY BUMTENIB MisKKY/IbTYPHOI KOMITETEHTHOCTI O6y/1 Ge3mepepBHa Iefaroriuia npakTuka,
BHYTPIIIHS Ta 30BHIIIHS aKaeMiyHa MObOiTbHICTb, iHbOpMaibHa/HedhopMaibHa OCBiTa Ta CITIBIIPALIS 3i CTEKXONAEPAMMU.
BuiesasHaueHi 3axony 6y/y peTebHO po3pobiieHi, o6 3a6e3meunTyt Bce6iuHmii mpodeciiiumuii JOoCBiz 11s1 BUK/IaJaviB,
CIIPUSIIOUM IXHbOMY 3POCTaHHIO B rayly3i BUK/IaZaHHS aHIVIiJiCbKOI MOBM Ta CIPUSIIOUM KyJIbTYPHOMY B3a€MOPO3YMiHHIO.
Pe3ynbTaTy JOCTIIKeHHS JOBEN, 1[0 iHTerpallis LijieciipsMOBaHUX iHIiI[iaTHB 3 TpodeciiiHOro pO3BUTKY CYTTEBO CIIPUSIIA
MiZBUIIEHHIO CIIPOMOKHOCTI yUaCHMKIB Ta iXHbO1 TOTOBHOCTI 10 MaitOyTHOI POJTi BUMTEJiB aHIVIi/ICbKOi MOBM. 3pOCTaHHS
aKTMBHOCTI yYaCHMKIB MiAKpeCIl0e€ MPakTUYHY 3HAUYLIiCTh i 3aCTOCOBHICTh BIIPOBA/KEHMX CTpATeTiii y mporpamax
ITiITOTOBKY BUMTEJIiB aHIIi/IChKOi MOBM. Pe3ysbTaTu JOCTiIKEeHHS MiATBEPAUIM TEOPETUYHI 3acaiu, 10 3a0e31euyTh
eMITipMYHY MiJTPUMKY TO3UTUBHUX Pe3yabTaTiB BTPyUYaHb 3 TpodeciitHOTo0 PO3BUTKY B ITpOrpaMax MiJrOTOBKY BUMTEIB
aHMIiiicbkol MOBU. IIoKpaleHHS B JIiHIBICTUYHOMY Ta COL[iOKYJIbTYPHOMY BMMipaX MiJKPeCII0I0Th YCIiX Iporpamu y
dbopmyBaHHi kBamipikoBaHMX i KyTbTYpPHO 06i3HAHMX MaOYTHIX YUMTENiB aHVIiliICbKOI MOBM. Pe3ynbTaTu JOCTiAsKeHHS
MOKYTb OyTM BUKOPMCTaHi 3aKJaJaMy BUIIOI OCBIiTHU, SIKi TOTYIOTh MaiOYTHIX YYMTENiB, a TAKOX OpraHisallisiMu, 1o
BIIPOBAKYIOTh MPOTpamu MpodeciifHoro po3BUTKY BUMUTENIB, 3 METOI PO3BUTKY MIKKYJIbTYPHOI KOMIIETEHTHOCTi Ta
BIPOBA/IKEHHS IPUHIMIIIB CTAJIOTO PO3BUTKY B OCBIiTHIli poluec
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The effectiveness of quality assessment systems in early
childhood education for preschooler’s personal development

Abstract. The study aimed to analyse the effectiveness of assessment systems and their impact on developing and
enhancing skills in preschool-aged children. An effective assessment system promotes the development of a child’s
cognitive, social, and emotional skills. Various approaches to assessment, their effectiveness, and their influence on
children’s emotional and cognitive development were highlighted. Recommendations for improving assessment practices
were explored to ensure a child’s harmonious development. The research included data collection for preschool child
assessment systems, which involved several stages: observation, questionnaires, interviews, and data processing. An
important aspect is that diverse assessment systems are employed in preschool institutions, aiding in determining
children’s developmental levels and the effectiveness of the educational process itself. The article examined the main
types of assessment, including diagnostic, formative, summative, and comprehensive assessment, along with their
characteristics. The administrations approved all procedures of preschool institutions and the ethics committee of the
respective research organisation. Particular attention was given to the roles of educators and parents in the assessment
process, as well as how feedback can contribute to improving learning outcomes and enhancing motivation to learn.
Based on the analysis of empirical data, the most effective assessment practices ensuring the harmonious development of
preschool-aged children were identified. Information on formative assessment, considered the most effective approach, is
presented. Formative assessment is recognised as the most effective due to its regularity, flexibility, and ability to provide
timely feedback. The findings of this study can be utilised by educators to improve the assessment systems in relevant
preschool education institution

Keywords: preschooler development; skills and abilities; assessment methods; learning outcomes; observation;
testing

INTRODUCTION

The quality assessment system in preschool education differing in both methodologies and criteria. This diversity
institutions (PEIs) is a crucial element of the educational  poses a challenge in identifying the most effective prac-
process, as it influences a child’s social and emotional de-  tices that promote positive emotional states, motivation,
velopment, as well as the formation of foundational skills  and learning progress in young children. One of the prima-
and abilities. A wide range of assessment approaches exist, ry issues is the lack of unified standards and approaches
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to assessment, hindering comparisons of results and the
implementation of successful practices across preschool
institutions. Additionally, there is a concern about the im-
pact of assessment systems on child development. While
adequate assessment can stimulate interest in learning
and foster the development of essential skills, an excessive
focus on assessment can lead to stress, lowered self-es-
teem, and a loss of interest in learning. Therefore, it is
essential to investigate how various assessment methods,
particularly formative assessment, influence different as-
pects of child development.

There exists a wide spectrum of perspectives and
opinions regarding the effectiveness and consequences of
assessment systems on young children. Early childhood
education is a crucial phase in personal development, as
foundational skills and social habits are formed during
this period. Assessment systems, particularly in preschool
institutions, have been the subject of much debate, given
their potential to have both positive and negative impacts
on child development (Mettler et al., 2023). As argued by
P. Kasparova & J. Greaves (2023), traditional assessment
systems often rely on standardised tasks and tests that
measure each child’s academic achievements. Such systems
have been criticised for potentially limiting children’s cre-
ativity and failing to account for their individual differenc-
es. According to J. Kang et al. (2024) and B.M. Gustafsson &
M. Sund Levander (2024), standardised assessment in early
childhood settings can induce stress and anxiety in chil-
dren, negatively affecting their psychological well-being
and motivation to learn. Alternative assessment approach-
es, such as portfolios and observations, have gained signif-
icant traction in recent years. These methods allow for a
more in-depth evaluation of a child’s individual progress,
taking into account their strengths and interests. The use
of portfolios enables the tracking of a child’s development
across various domains through the collection of work that
demonstrates their achievements and progress over time,
as noted by O. Karpinska et al. (2024).

F. Renaud et al. (2022) and D. Hao & W. Guohua (2024)
assert that assessment in preschool education institutions
significantly influences a child’s development, encompass-
ing emotional, cognitive, and social aspects. Standardised
assessment systems can induce anxiety and lower self-es-
teem in children, particularly when they fail to meet ex-
pectations. Children may feel insecure, negatively affecting
their overall emotional well-being and motivation to learn.
While assessment focused on academic achievement can
stimulate the development of certain skills, such as nu-
meracy, literacy, and writing, excessive emphasis on these
aspects may lead to the neglect of other crucial skills like
critical thinking and creativity. Research by H.Q. Song et
al. (2022) and F. Arici (2023) has shown that assessment sys-
tems that do not account for social skills and emotional in-
telligence can also result in the undervaluing of the need for
cooperation and interpersonal relationships. Children who
receive negative assessments may feel alienated from oth-
ers, hindering the formation of positive social connections.
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Alternative assessment methods such as observations and
portfolios can better facilitate a child’s development by
taking into account individual differences and interests.
These methods, as argued by S. King-Dowling et al. (2023),
enable educators to create more supportive and individu-
alised learning environments, fostering overall child devel-
opment. Observing children at play can provide valuable
insights into their social and emotional skills, as well as
their problem-solving abilities and creativity.

C. Gao et al. (2024) and J. Dockrell et al. (2024) found
it crucial to tailor assessment to the individual needs and
characteristics of each child, as this allows for a more ac-
curate identification of their strengths and areas requiring
support. They also emphasised the need for active involve-
ment of educators and parents in the assessment process,
as this fosters a better understanding of each child’s devel-
opment and ensures a consistent approach to teaching and
upbringing. Properly organised assessment can positively
influence a child, helping to identify and address problems
promptly while maintaining interest in learning.

This study aimed to analyse the effectiveness of qual-
ity assessment systems in early childhood education for a
preschooler’s personal development. In line with this aim,
the study’s objectives were to:

review literature on the theoretical and methodo-
logical aspects of the research problem, existing methods
and approaches, criteria, and indicators for assessing the
quality of PEIs;

study the experience of PEIs in using various qual-
ity assessment systems and determine their effectiveness;

conduct an experimental study of the attitudes
of educators and parents toward formative assessment,
its advantages, and its impact on preschoolers’ personal
development.

MATERIALS AND METHODS

A mixed-methods approach, combining both quantitative
and qualitative methods, was employed to investigate as-
sessment systems in early preschool educational insti-
tutions and their impact on child development. This ap-
proach allowed for a comprehensive understanding of the
issue by integrating statistical analysis with the examina-
tion of participants’ experiences.

The research was conducted in several preschool ed-
ucational institutions within territorial communities,
namely: PEI No. 712 (Kyiv), PEI No. 424 “Chaika” (Kyiv),
and PEI “Yaponskyi sad” (Chaiky Village). The sample con-
sisted of 60 children aged 5 and 6 (39% boys, 61% girls),
20 educators (5% male, 95% female) working in these in-
stitutions, 1 head of preschool institution No. 712, and
30 parents (50% male, 50% female) who participated
in the study. The timeframe of the study was 3 months
(March 2023 - May 2023). This selection of participants
and the time frame was based on a random sample to en-
sure the representativeness of the data. The research was
conducted in compliance with ethical norms of Declara-
tion of Helsinki (2013) and including obtaining informed
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consent from parents and educators, ensuring the an-
onymity of participants, and the confidentiality of the
collected data. All procedures were approved by the PEI
administration and the ethics committee of the relevant
research institution. Data collection instruments:

1. Questionnaires - educators (an anonymous ques-
tionnaire consisting of 10 mixed-type questions focused
on assessment methods, particularly formative assess-
ment, their effectiveness, and challenges encountered)
and parents A questionnaire containing 10 closed-ended
questions with “yes”/”no” response options, covering the
following topics:

Are you satisfied with the quality of education pro-
vided by the preschool educational institution?

Do you believe that formative assessment contrib-
utes to your child’s development?

Do you receive regular feedback on your child’s
progress?

Do you participate in parent meetings and other in-
stitutional events?

Do you believe that the preschool provides a sup-
portive environment for your child’s development?

Are you satisfied with the teaching methods used in
the institution?

Are you satisfied with your child’s social develop-
ment in the institution?

Are you satisfied with your child’s intellectual de-
velopment in the institution?

Are you satisfied with your child’s emotional devel-
opment in the institution?

Do you believe that preschool contributes to the de-
velopment of positive moral qualities in your child?

2. Observations - over a three-month period, observa-
tions were conducted of the teaching and learning process-
es in the selected preschool institutions and their respec-
tive groups of 60 children. Child behaviour and reactions to
formative assessment were recorded.

Observation content:

1. Recording of children’s behaviour.

2. Analysis of reactions to formative assessment.

Data collection was conducted in several stages:

1. The first stage involved obtaining permission from
institutional administrators and parents, developing ques-
tionnaires, and creating observation plans.

2.The second stage involved conducting question-
naires, observations, and interviews. Documents were col-
lected and analysed concurrently.

3. The third stage involved data processing and analy-
sis: questionnaire data was subjected to statistical analysis,
and observations and interviews were coded and analysed
using thematic analysis, the results of which are presented
in the study findings.

The quantitative analysis involved processing ques-
tionnaire data using descriptive statistics. Thematic anal-
ysis was used to identify the main themes and subthemes
related to the impact of assessment on child development.
Among the main limitations of the study, one can note the
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limited geographic sample and the potential subjective
influence of the researchers on observations. Neverthe-
less, the application of mixed methods of data collection
allowed for the minimisation of these risks and ensured the
reliability and validity of the obtained results.

RESULTS

Theoretical aspects of the impact of assessment

on the development of preschool children

Assessment is a crucial component of the pedagogical
process, as it helps educators understand the individual
needs of each child and adapt learning programs accord-
ingly to their developmental level. In early childhood, as-
sessment is particularly significant as this period is critical
for the formation of fundamental skills and competen-
cies that influence subsequent learning and development
(Kompirovic et al., 2023). Specifically, there are several
types of assessment. This research highlights formative as-
sessment, which enables educators and teachers to under-
stand at which stage of development each child is. Through
this type of assessment, educators can identify a child’s
strengths and weaknesses, allowing for the development of
individualised approaches to teaching and learning.

Formative assessment, which focuses on the learning
process rather than on the end results, is particularly ef-
fective in early childhood. It involves regular observations,
conversations with children, and analysis of their behav-
iour and achievements in various activities. Through this,
educators can make timely adjustments to the learning
process, supporting the individual pace of development
of each child. Formative assessment promotes the de-
velopment of self-reflection in children, helping them to
become aware of their achievements and areas that need
improvement. Assessment plays a significant role in chil-
dren’s cognitive development. It enables educators to
evaluate children’s skill levels, identify their strengths and
weaknesses, and make timely adjustments to the learning
process, providing individualised support. Assessment sys-
tems can motivate children to learn and foster a sense of
responsibility (Stepi¢ et al., 2023). Moreover, assessment
helps educators determine which specific cognitive skills
need to be developed, such as language skills, logical think-
ing, or problem-solving abilities. Additionally, assessment
is a valuable tool for monitoring the effectiveness of edu-
cational programs and pedagogical methods, contributing
to their ongoing improvement.

Modern technology opens up new possibilities for as-
sessment in early childhood. The use of electronic plat-
forms and software allows for real-time data collection on
children’s development, enabling analysis and the creation
of individualised learning plans. Furthermore, technology
can provide interactive assessment methods, making the
process more engaging and motivating for children. As-
sessment also has a significant impact on children’s emo-
tional well-being, particularly in shaping their self-esteem.
Positive feedback and support from educators contribute
to the development of self-confidence, which is crucial for



further learning. Negative or non-constructive feedback
can have the opposite effect, reducing motivation and in-
terest in learning. Therefore, it is important that the as-
sessment is balanced and takes into account the child’s
emotional state. While assessment in early childhood of-
fers significant benefits, it also presents certain challenges.
One such challenge is the subjectivity of observations, as
they can be influenced by the educator’s personal biases.
Additionally, there is often a lack of time and resources for
detailed assessments of each child. Another challenge lies
in communicating assessment results to parents, who may
not always interpret them accurately.

The theoretical underpinnings of assessment in early
childhood highlight its importance for children’s overall
development. Assessment helps identify individual chil-
dren’s needs, fostering their cognitive, emotional, and so-
cial development, while also supporting the formation of
positive self-esteem. Despite the challenges, assessment
remains an indispensable tool for educators in preschool
institutions. Assessing preschoolers’ knowledge is a crucial
aspect of the educational process as it allows educators to
identify each child’s unique needs, promote their holistic
development, and detect potential issues early on. The
primary criteria for assessing preschoolers’ knowledge in-
clude (Chou et al., 2023):

1. Language skills.

2. Mathematical skills.

3. Logical thinking.

4. Physical development.

5. Health and hygiene.

6. Emotional and social development.

7. Creative development.

8. Artistic activities.

9. Musical activities.

10. Dramatic activities.

According to the developmental aspects of preschool-
ers, assessment should be comprehensive and account
for various facets of a child’s development. Each of the
aforementioned criteria helps educators gain a complete
picture of a child’s development, identify their strengths
and weaknesses, and detect potential issues promptly, en-
abling the development of individualised learning plans.
It is essential that the assessment process is ongoing and
considers not only current achievements but also the
dynamics of a child’s development. This allows for the

L. Tovkun & L. Lokhvytska

creation of a supportive learning environment where every
child can reach their full potential.

Assessment plays a crucial role in PEIs, contributing
to the holistic development of children and ensuring the
quality of education. The main reasons for its importance
include the ability to determine children’s developmental
levels. This helps educators and parents understand where
a child stands in terms of cognitive, physical, emotion-
al, and social development. Based on assessment results,
learning programs can be tailored to meet the individual
needs and abilities of each child, promoting effective uti-
lisation of each child’s potential and avoiding the stress of
tasks that are either too challenging or too easy. In cases
of challenges, assessment can identify potential develop-
mental delays or issues at an early stage. Therefore, there
is a high likelihood of timely intervention and the provi-
sion of necessary support, which increases the chances of
successfully overcoming certain difficulties. Assessment is
also important due to the possibility of providing feedback,
as it allows for aligning appropriate actions and ensuring a
consistent approach to teaching and learning. Additional-
ly, assessment contributes to planning and improving the
educational process. This is because analysing assessment
results enables early childhood institutions to make neces-
sary adjustments to teaching methods and plans, enhanc-
ing the quality of the learning process and ensuring align-
ment with current requirements. Another key reason is
motivation for children. The assessment conducted can en-
courage them to achieve new results and highlight the pro-
gress and success of preschool children. The final reason is
to ensure quality education. Systematic assessment is an
integral part of the system ensuring proper education. It
allows for tracking the effectiveness of the preschool insti-
tution’s work and monitoring compliance with standards.

Assessment of preschool children is distinguished by its
focus on a formative approach, which provides continuous
feedback and support, whereas traditional assessment of-
ten focuses on final outcomes. Formative assessment takes
into account the individual characteristics and development
of the child, promoting their harmonious growth. In pre-
school educational institutions, other assessment systems
are also used to determine the developmental level of chil-
dren and the effectiveness of the educational process itself.
The main types of assessment include diagnostic, forma-
tive, summative, and comprehensive assessment (Table 1).

Table 1. Characteristics of each type of assessment in early childhood education institutions

Assessment type Purpose Methods Timing Outcome
Determining the initial level
of knowledge, skills . . . At the start N
s ge; S Observation, discussions Used for planning individual
. . and abilities of a child at the . . of the school year .

Diagnostic L with children, use educational pathways
beginning of the school year of special diagnostic tests or before the new and adapting curricula
or before the start of a new P & topic begins pting

curriculum
A in hild’ )
. ssessing a child’s . General observation, At the end .
achievements over a certain . Used to determine overall
. . analysisof completed of the school year
Summative period (end of the school . . progress, can be presented
. . tasks, useof summative | or after completing
year, completion of a specific I . as a report to parents
. tests a specific topic
stage of learning)
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Table 1. Continued

Assessment type Purpose Methods Timing Outcome
Supporting and guiding Daily observations, Conducted Helps educators adjust
Formative the learning process, analysis of children’s work, regularly teaching approaches and
monitoring a child’s ongoing discussions, and play throughout the | methods in a timely manner,
development situations school year provides feedback to parents

A thorough study
of a child’s development
in various areas: physical,
social-emotional, cognitive,
linguistic, etc.

Comprehensive

Combination of different
assessment methods,
including observations,
tests, play tasks,
interviews with children
and parents

Helps create a holistic view
of a child’s development,
identifying strengths
and weaknesses, and
determining future steps
in learning and education

Usually conducted
several times
ayear

Source: compiled by the authors based on research X. Lv et al. (2022), S. King-Dowling et al. (2023), S. Heuser & A.Wolf (2024)

By analysing empirical data, the most effective assess-
ment practices that ensure the harmonious development
of children in early childhood education can be identified.
These practices encompass interactive methods, indi-
vidualised approaches, and engaging children in self-as-
sessment, which fosters their motivation and interest in
learning. A formative approach involves ongoing feedback
between the educator and the child. Formative assessment
allows children to receive immediate feedback, which helps
them understand their achievements and areas for im-
provement. For example, using praise and encouragement
for completed tasks helps children feel confident in their
abilities and motivates them to continue learning. Each
child is unique and has their own pace of development,
interests, and abilities. An individualised approach entails
adapting the teaching and learning process to meet the
needs of each child. The educator observes the children, re-
cords their achievements and challenges, and based on this
information, determines the optimal methods and pace of
learning. This allows children to develop at their own pace
without feeling pressured.

Interactive methods, such as games, creative projects,
and group activities, encourage children to actively engage
in the learning process. They foster the development of
social skills, creativity, and critical thinking. For instance,
during group games, children learn to cooperate, share, and
resolve conflicts, positively influencing their social devel-
opment. Involving children in self-assessment helps them
develop awareness of their achievements and build reflec-
tion skills. Children learn to analyse their actions, evaluate
their results, and identify areas for improvement. This fos-
ters critical thinking and independence. For example, after
completing a task, the educator might ask the child what
they enjoyed, what was challenging, and how they can im-
prove their results next time.

Visual tools, such as charts, graphs, and drawings, help
children visualise their achievements and progress. This
could include a success journal where the child, together
with the educator, records their daily achievements. Vis-
ualising progress motivates children to reach new heights
and gives them a sense of accomplishment. Effective as-
sessment practices in early childhood education should
focus on supporting the holistic development of the child,
taking into account their individual characteristics and
needs. Formative assessment, individualised approaches,
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interactive methods, involving children in self-assessment,
and using visual tools are key components that contrib-
ute to positive learning and development in preschoolers.
These approaches help create a supportive learning envi-
ronment where every child can reach their full potential
and enjoy the learning process.

Additional assessment methods and tools include:

observation - regular and systematic monitoring of
children in natural play and learning settings;

portfolios — a collection of the child’s work (draw-
ings, crafts, writings) that demonstrates their progress and
achievements over a specific period;

surveys and questionnaires — the use of relevant
forms and surveys to gather necessary information from
parents and educators about the child’s development and
acquired skills;

play-based methods - the use of specially designed
play tasks and problemsolving situations to assess specific
skills and knowledge of children.

Assessment systems in PEIs aim to create a nurturing
educational environment where each child can develop
according to their unique abilities and needs. The choice
of the most effective assessment system in preschools de-
pends on specific circumstances, goals, and the individual
characteristics of the child. However, among all types of
assessment, formative assessment is often considered the
most effective. There are several reasons for the effective-
ness of this type of assessment:

continuous monitoring of progress — formative as-
sessment is carried out regularly, allowing for the constant
tracking of a child’s development and the timely identifica-
tion of areas that require corrective action;

individualisation of learning - by assessing the
child consistently, educators can quickly adapt learning
materials and approaches to suit the individual needs and
development pace of each child;

feedback - this assessment provides continuous
communication between the child, educator, and par-
ents, contributing to a better understanding of the child’s
achievements and challenges;

engagement and motivation of children — assess-
ment that takes place during the learning process can be a
motivating factor for children, as they see their own progress
and begin to realise what they still need to work on, what
they are succeeding at, and where they may face challenges;



prevention of problems - formative assessment

helps identify and address issues at an early stage, promot-
ing more successful development for each individual.

Compared to other assessment types, diagnostic as-
sessment is crucial at the beginning of learning to deter-
mine the initial level of knowledge and skills, but it does
not provide ongoing monitoring. Summative assessment,
on the other hand, gives an idea of a child’s developmen-
tal achievements at the end of a specific period but does
not allow for timely adjustments to the learning process.
Comprehensive assessment is detailed and comprehen-
sive but can be time-consuming and therefore not always
practical for regular use.

I1. Practical significance of formative assessment in pre-
school educational institutions and experience of its use

An anonymous survey of educators regarding forma-
tive assessment in preschool groups and the percentage of
responses is presented below.

1.What assessment methods do you use to assess chil-
dren’s development in your group? (Fig. 1)

Conversations with
parents 15%

Other 0%
Observation 24%

Play-based
methods 24%
Formative
assessment 37%
Test tasks 0%

Figure 1. Results of respondents’ answers
to the first question
Source: compiled by the authors based on own research

Figure 1 shows the assessment methods used in the
selected preschool groups in the study to determine chil-
dren’s development. It was determined that formative as-
sessment, accounting for 37% and 24%, is primarily used
to assess children’s development. Specifically, observation,
conversations with parents, and play-based methods are
additional methods. The interplay of these methods helps
to comprehensively assess both the cognitive and social
skills of children, ensuring an individualised approach to
each child.

2.Do you use formative assessment in your work?
(Fig. 2)

No 11%

Yes 89%

Figure 2. Results of respondents’ answers
to the second question
Source: compiled by the authors based on own research

L. Tovkun & L. Lokhvytska

According to the respondents’ answers, particular-
ly the educators (89%), formative assessment is a widely
used system for assessing preschool children. Specifically,
formative assessment helps to continuously monitor chil-
dren’s progress, providing feedback and adjusting teaching
approaches. The use of formative assessment ensures an
individualised approach and promotes the development of
each child, supporting their interest in learning.

3. If yes, what specific formative assessment methods
do you use? (Fig. 3)

Other Descriptive
1% reports
13%
Individual
Joint activity conversations
planning with children
52% 24%

Figure 3. Results of respondents’ answers
to the third question
Source: compiled by the authors based on own research

This study has determined that respondents use sev-
eral methods of formative assessment. Firstly, joint ac-
tivity planning (52%) was conducted regularly, including
various types of activities, recording their achievements
and difficulties. Secondly, by using individual conver-
sations, educators were able to discuss with the child
their successes and identify areas that needed attention.
Therefore, individual conversations account for 24% of
responses. In addition, children were actively involved in
self-assessment, being offered opportunities to reflect on
their actions and results. Portfolio collections of achieve-
ments were also used, where children’s works reflecting
their progress were gathered.

4. How do you evaluate the effectiveness of formative
assessment compared to traditional methods? (Fig. 4)

Not effective
9%

Ineffective
10%
Very effective
39%
Effective
42%

Figure 4. Results of respondents’ answers
to the fourth question
Source: compiled by the authors based on own research

Formative assessment is a highly effective tool com-
pared to traditional assessment methods, as it creates a
more dynamic and adaptive learning environment that
promotes a deeper understanding of the material and the
development of skills necessary for successful learning and
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future life. Therefore, the majority of respondents indicat-
ed that formative assessment is very effective (59%).

5. What advantages do you see in using formative as-
sessment? (Fig. 5)

Other
Improved .
interaction with Individual approach
parents to each child
21% 29%
Timely
identification of Increased

problems and
challenges 22%

motivation for
children 25%

Figure 5. Results of respondents’ answers
to the fifth question
Source: compiled by the authors based on own research

The responses provided by the participants suggest
that formative assessment offers many advantages, mak-
ing it an effective tool in the educational process. These
include improving the quality of learning, increasing mo-
tivation, an individualised approach, reducing stress, and
providing feedback for teachers and parents.

6. What difficulties do you encounter when using
formative assessment? (Fig. 6)

Difficultiesin  Other
interacting with 59
parents 4%

Insufficient time for
detailed assessment
of each child 14%

Insufficient
resources and
Lack materials
of support from 29%

administration 48%

Figure 6. Results of respondents’ answers
to the sixth question
Source: compiled by the authors based on own research

To overcome the aforementioned challenges associat-
ed with formative assessment, the following measures can
be taken. Firstly, to address the lack of resources, it is advis-
able to utilise freely available online resources, educational
platforms, and materials. Secondly, to improve interaction
with parents, regular meetings and workshops should be
organised for parents, explaining the importance and ben-
efits of formative assessment. It is essential to provide par-
ents with clear and understandable information about the
assessment process and the outcomes it can yield for their
children. Thirdly, to avoid difficulties in assessing each
child, it is advisable to use technology and specialised soft-
ware to automate part of the assessment process. Fourthly,
to obtain support from the administration, regular meet-
ings should be held with the school administration, dis-
cussing the advantages of formative assessment and its im-
pact on the quality of education. It is important to provide
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specific examples of successes and achievements that have
been attained through formative assessment. Additionally,
it is possible to initiate the creation of working groups or
committees that will support and implement this approach
in the educational process.

7.How do you address these challenges? (Fig. 7)

Other 9%
Time planning and

X . organisation 32%
Consultations with & ?

specialists 32%

Use of additional

Collaboration with resources 13%

colleagues 14%

Figure 7. Results of respondents’ answers
to the seventh question
Source: compiled by the authors based on own research

If all methods are used in combination to overcome
problems and difficulties, then it is possible to resolve
them and thereby continuously improve formative assess-
ment as a method for developing preschool children.

8.Do you require additional training or support re-
garding the use of formative assessment methods? (Fig. 8)

Unsure 7%

No Yes
39% 54%

Figure 8. Results of respondents’ answers
to the eighth question
Source: compiled by the authors based on own research

While using formative assessment may not require ad-
ditional training or support for educators, it is beneficial to
attend specialised training and seminars to master forma-
tive assessment techniques. This includes learning how to
develop assessment criteria, use technology to collect and
analyse data, and provide effective feedback to students.

9.How often do you assess children in your group?

(Fig. 9)

Other
Quarterly 0% Daily
20% 23%
Monzhly Weekly
30% 27%

Figure 9. Results of respondents’ answers
to the ninth question
Source: compiled by the authors based on own research



Children in groups are assessed with the following
frequency: weekly 27%, daily 23%, monthly 30%, and
quarterly 20%. Importantly, any frequency is correct and
necessary. There is no strict mechanism regarding the reg-
ularity of formative assessment. The final question, “What

L. Tovkun & L. Lokhvytska

are your recommendations for improving the assessment
process in preschool institutions?”, was open-ended. By
analysing the various recurring responses from educators,
they were systematised into Table 2 according to the fre-
quency of repetition.

Table 2. Results of educators’ responses on improving the assessment process

No. Recommendation Description
L Taking into account the unique needs and abilities
1 Individual approach .
of each child for more accurate assessment
. Assessing a child’s development through their play
2 Observation of pla . . .
play and interaction with others
. Constantly informing parents about the child’s progress
3 Regular feedback with parents v - gp . prog
for joint decision-making on next steps
. . . . Providing a comfortable environment for the child
4 Creation of a positive emotional climate . . . .
so they feel confident and can realise their potential
Utilising educational apps and programmes
5 Use of technology . & . PP . prog
for a more interactive and engaging assessment process
. . Sharing experiences and methods among educators to improve the
6 Collaboration with other educators gexp ) g P
quality of assessment
I . . Assessing not only academic knowledge
7 Considering emotional and social development . . . .
J P but also emotional stability and social skills
. . A combination of observations, interviews, tests, and creative tasks
8 Combining different assessment methods .
for a comprehensive assessment

Source: compiled by the authors based on own research

Based on the data obtained, it was found that 89% of
educators in the selected preschool educational institutions
actively use formative assessment, indicating its high popu-
larity and recognition among them. However, for its success-
ful implementation, support from the administration, pro-
vision of necessary resources, and continuous professional

development of educators are required. An anonymous
survey of parents of children also consisted of 10 ques-
tions regarding their perception of formative assessment,
the level of satisfaction with their child’s development,
and participation in the educational process. After analys-
ing the obtained data, the results are presented in Table 3.

Table 3. Results of the parent survey in quantitative terms

Question Responses
Yes No
Are you satisfied with the quality of education provided by the preschool educational institution? 24 6
Do you believe that formative assessment contributes to your child’s development? 29
Do you receive regular feedback on your child’s progress? 13 17
Do you participate in parent meetings and other institutional events? 15 15
Do you believe that the preschool provides a supportive environment for your child’s development? 21 9
Are you satisfied with the teaching methods used in the institution? 26 4
Are you satisfied with your child’s social development in the institution? 27 3
Are you satisfied with your child’s intellectual development in the institution? 25 5
Are you satisfied with your child’s emotional development in the institution? 29 1
Do you believe that preschool contributes to the development 30 0
of positive moral qualities in your child?

Source: compiled by the authors based on own research

Overall, parents highly appreciate the quality of ed-
ucation, teaching methods, and the level of development
of their children in PEIs, and they have a particularly pos-
itive attitude towards formative assessment. However,
some aspects, such as regular information about children’s

progress, require improvement. Observations of the teach-
ing process and adherence to formative assessment in the
selected preschools were assessed based on four criteria,
with each criterion defined by three levels: high “+”, medi-
um “+/-”, and low “-” (Table 4).
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Table 4. Results of observations of children’s learning and assessment in PEIs

Individual approach | Systematic and regular | Active interaction Support for emotional and
to each child assessment with parents social development
Preschool educational
R + + +/- +
institution No. 712
Preschool educational
e wpiloan +/- + - +
institution No. 424 “Chaika
Childcare facility
“ Cen g + + +/- +
Yaponskyi sad

Source: compiled by the authors based on own research

All three PEIs demonstrate a high level of support for
children’s emotional and social development and carry
out systematic and regular assessments. The most var-
ied results were observed in the criteria of an individual-
ised approach and active interaction with parents, where
levels ranged from high to low. Observations of children
were conducted to study their behaviour and reactions to
formative assessment in various situations, including play,
learning activities, and interactions with adults. Children
demonstrated a high level of activity and creativity during
play. The following behavioural patterns were observed:
cooperation in group games, leadership qualities in indi-
vidual children, and instances of conflict, which were usu-
ally resolved independently or with the help of adults. They
exhibited varying levels of interest in learning activities.
Most children were focused and active, but some required
additional motivation and support. Children responded
positively to feedback from adults. They quickly acquired
new skills and adjusted their behaviour according to the
recommendations received. An individualised approach
allowed for a better understanding of the needs and char-
acteristics of each child. Children who received individual
consultations demonstrated a higher level of motivation
and academic success.

To understand the approaches to assessing children in
preschool institutions, an analysis of the preschools’ inter-
nal documents was conducted, such as curricula, method-
ological recommendations for assessment, and children’s
development reports. It was found that preschool institu-
tion curricula are generally aimed at the child’s all-round
development. They include areas such as physical, cogni-
tive, emotional, and social development. Curricula are of-
ten divided into different age groups, taking into account
the specific needs and abilities of children. Methodological
recommendations for assessing preschool children describe
various methods and approaches to assessment, including
observations, conversations, analysis of children’s work,
and testing tasks. Formative assessment, which focuses on
the learning process rather than just the results, is empha-
sised. Children’s development reports reflect the dynamics
of each child’s development throughout the academic year.
They are compiled based on regular observations and as-
sessments, as well as conversations with parents.

Based on the analysis of the activities of selected
preschool education institutions, educators, parents,
and children, prospective directions for developing an
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effective assessment system for preschoolers have been
identified: integration of technology in assessment (elec-
tronic platforms allow for the automation of data collec-
tion and analysis on children’s development), individu-
alisation of assessment approaches (individual learning
plans, developed based on assessment results, allow for
the adaptation of the learning process to the needs and
abilities of children, promoting their harmonious devel-
opment), personalised formative assessment (involves
continuous monitoring of the child’s achievements and
difficulties, with adjustments made to teaching strategies
according to their needs), collaboration with psycholo-
gists and specialists (ensures a comprehensive approach
to assessing children’s development), and educational
programmes for parents (help explain the importance and
methods of assessment and can foster better understand-
ing and cooperation with educators).

DISCUSSION

The obtained percentage of responses indicating that sys-
tematic assessment is an integral part of ensuring proper
education in this study confirms the opinions of researchers
K. Krzysztofik (2024) and S. Nivins et al. (2024). It allows for
monitoring the effectiveness of the preschool institution
and ensuring compliance with standards. As revealed, as-
sessment has a significant impact on the emotional level of
children, particularly in shaping their self-esteem. Positive
feedback and support from others develop self-confidence.
Various assessment systems are used in preschool educa-
tional institutions to determine the level of children’s de-
velopment and the effectiveness of the educational process
itself, however, formative assessment should be considered
the most effective.

Research by scientists confirms the importance of as-
sessment systems in preschool educational institutions
and their impact on child development. In particular, the
issue of early childhood assessment is uncertain and has
both positive and negative aspects. On the one hand, re-
search has shown that appropriately designed assessment
systems can contribute to the early identification of chil-
dren’s abilities and developmental problems. This allows
educators and parents to adjust the learning process in a
timely manner and provide the necessary support to the
child. These assessment systems must be flexible enough
to take into account the individual characteristics of each
child. After all, standardised approaches may not always



reflect the actual level of knowledge and skills of pupils.
Moreover, the effective use of such systems requires highly
qualified teachers who can correctly interpret the results
and adapt the learning process to the needs of each child.
On the other hand, researchers V. Bedekovi¢ &
M. Zelenici¢ (2022) and C. Cohrssen et al. (2024) warn
about the potential negative impact on children due to
an excessive focus on grades, which can lead to stress,
decreased motivation, and self-esteem. The research
confirms the above information and emphasises the im-
portance of an individualised approach to each child, as
standardised assessment methods do not always take into
account the unique developmental characteristics and
needs of each child, which can lead to incorrect conclu-
sions and actions. This research, in comparison with the
arguments of scientists, supports the idea of formative as-
sessment, which involves ongoing monitoring and feed-
back. Such assessment helps to understand how a child
learns and develops, and not just what they know or can
do at a particular point in time. The assessment system
should not displace play activities, which are the primary
activity for preschoolers and an important means of their
development. Play contributes to the development of cre-
ative thinking, social skills, and emotional resilience.
This research highlights the need to acknowledge the
significant role of educators and parents concerning the
assessment process. Their support and understanding are
crucial for creating a supportive environment where a child
can develop without fear of judgment. This study adds to
the arguments about assessment systems in preschools,
which should be well-considered and focused on support-
ing a child’s all-round development. Assessment must be
not only a means of measuring achievement but also a tool
for improving the learning process and creating favourable
conditions for children’s development. Research by prom-
inent scientists such as A. Chandio & M. Ali (2019), and
K.F.B. Strooband et al. (2023) helps to understand how ear-
ly assessment can contribute to identifying gifted children,
as well as those who require additional support. This allows
for the timely provision of necessary assistance and support
for the development of each child. They determine that as-
sessment can have a significant impact on the self-esteem,
motivation, and emotional state of children. The research
helps to understand how to create assessment systems that
minimise stress and promote a positive emotional climate.
The study of the effectiveness of various assessment
methods presented in this research and scientific research
by A. Demangeon et al. (2023) enables educators to im-
plement more sophisticated approaches in their work,
contributing to better acquisition of knowledge and skills
by children. In particular, such studies help to develop
assessment systems that take into account the individual
developmental characteristics of each child. This contrib-
utes to the creation of more personalised and effective
learning programs. Notably, early experiences with assess-
ment can influence attitudes towards learning throughout
life. It is important to investigate how to create positive

L. Tovkun & L. Lokhvytska

assessment conditions that will foster a positive attitude
towards learning and motivation for self-development.

The results found in this study contradict the views
of J. Dockrell et al. (2024) regarding the significant im-
pact of assessment systems on the development of social
skills and cognitive abilities. An important aspect is un-
derstanding how these systems affect children’s inter-
actions within a group and their ability to cooperate and
solve problems. The results of this study correlate with
the views of M. Erfan et al. (2020) regarding the possibil-
ity of developing educational policies and standards that
ensure fair and effective assessment of children in pre-
schools. Moreover, the analysis of the effectiveness of as-
sessment systems helps to improve the overall quality of
early childhood education, ensuring better outcomes for
children and society as a whole.

This research identifies the need to create favoura-
ble conditions for children’s development and improve
the quality of education in preschool institutions. The
problem of assessment systems in preschool education-
al institutions and their impact on child development is
more relevant than ever. In modern world, approaches to
education are constantly changing, including assessment
methods. Studying and improving these approaches helps
to ensure more effective learning and development of
children, following the latest scientific research and prac-
tices. In many countries, there is a growing focus on the
importance of early childhood development. Assessment
at the early stages of a child’s life can have a significant
impact on their future academic success and social adap-
tation. More and more preschool educational institutions
are implementing inclusive programs where children with
diverse developmental needs learn together. Assessment
systems must be adapted to meet the needs of all children,
making research on this topic extremely important. The
research of N. Biki¢ et al. (2024) links the relevance of this
topic to the constant striving to improve the quality of
education. Effective assessment systems help educators
better understand the needs and progress of children, con-
tributing to a more personalised and effective approach to
learning. Contemporary society faces rapid social changes
that affect the structure and functions of the family, socie-
ty, and educational institutions. Assessment systems must
take these changes into account and help children adapt to
new conditions. Assessment in PEIs is important for pre-
paring children for further schooling. It helps to identify a
child’s strengths and weaknesses to ensure a continuous
and successful educational process. Obviously, assessment
results can be an important tool for parents, helping them
better understand their child’s development and support
their learning at home.

Discussions regarding assessment systems in PEIs and
their impact on preschoolers’ development are critical-
ly important for building effective assessments to ensure
the comprehensive and harmonious development of chil-
dren in contemporary settings. Preschool children develop
at different rates, and it is important to understand that
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standardised assessments may not account for the individ-
ual characteristics of each child, leading to inaccurate con-
clusions about their abilities. This research has found that
assessment helps determine a child’s readiness for school.
However, researchers L. Salaroli et al. (2024) and Gao et
al. (2024) argue that school readiness should focus more on
the development of social and emotional skills rather than
academic achievement. Both educators and parents may
feel pressure to achieve certain results. This can influence
their approach to raising and educating children.

The aforementioned aspects form the basis for dis-
cussions on how to strike a balance between assessment
and children’s natural development, providing them with
the best conditions for growth and learning. Contempo-
rary researchers and their studies help to develop more
effective and child-sensitive assessment systems that
contribute to their harmonious development and prepa-
ration for further learning. This research refutes the opin-
ions of other researchers and identifies priority directions
for developing an assessment system for preschool chil-
dren in modern conditions.

CONCLUSIONS

Assessment systems in preschool education institutions
contribute to the allround development of children, fos-
tering motivation, confidence, and an individualised ap-
proach to learning. Assessment in PEIs is a key tool that
promotes children’s holistic development, improves the
educational process, and ensures highquality early child-
hood education. It has been found that formative assess-
ment is considered the most effective due to its regularity,
flexibility, and ability to provide timely feedback. Based on
the analysis of data, conclusions have been drawn regard-
ing the effectiveness of existing assessment methods and
the main problems and difficulties have been identified.

Recommendations have been developed to improve the
assessment process, which may include the introduction
of new methods, the professional development of educa-
tors, the involvement of parents in the assessment process,
and the use of modern technologies. Research on the top-
ic of early childhood assessment through interviews and
questionnaires has made it possible to develop practices,
identify its strengths and weaknesses, and develop effec-
tive strategies for improving this important aspect of early
childhood education.

Research into assessment systems for preschool
children holds great potential for improving the quality
of teaching and upbringing. The integration of modern
technologies, comprehensive approaches, the profession-
al development of educators, the active role of parents,
and the introduction of alternative assessment methods
are promising directions that can significantly improve
the effectiveness of this process. Further research in these
areas will contribute to the creation of a more compre-
hensive assessment system, promoting the harmonious
development of children, preparing them for continued
learning and life. However, like any other study, it has its
limitations, namely, the age and individual characteristics
of children. Preschool age covers a wide range of develop-
ment, and assessment may vary for children of different
ages within this group. Views on child development and
learning can vary significantly. Prospects for further re-
search include increasing the age range and the number
of preschool children.
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EdeKTMBHICTb CMCTEM OLLIHIOBAHHSA IKOCTi AOLWWKiJIbHOI OCBITU
AN 0COBUCTICHOIO 3pOCTaHHA AOLWKINbHUKA

AHOTaLI,iﬂ. MeTa mocmiiskeHHs MMosisirana y aHajizi ehekTMBHOCTI cucTeM OLIiHIOBAHHS Ta iX BIUIMBY Ha PO3BUTOK Ta
YIOCKOHAJIEHHS HABMUOK [iTeii JOIKiJIbHOTO BiKy. EQeKTMBHA cucTeMa OI[iHIOBAHHS CIIPUSIE PO3BUTKY KOTHITUBHUX,
COLIiaTbHMX Ta €MOIiiHMX HaBUYOK AUTUHU. BUOKpeMJIEHO pi3Hi MigXoay A0 OLiHIOBaHHS, iX e()eKTUBHICTb Ta BILIMB
Ha eMOIliliHuIf i KOTHITMBHMII PO3BUTOK HiTeil. Po3risgHyTO pekomeHZallii 100 MOKpallleHHS OLiHIOBaHHS IJIsl
3a0e31eYeHHsI TapMOHITHOTO PO3BUTKY OIUTUHMA. Y TOCTiIKEHHI TPOBeeHO 36ip JaHUX [JIsT CCTeMM OIiHIOBaHHS IiTeit
IONIKIIbHOTO BiKYy, SIKMii CKJIaZaBCs i3 IEeKiJIbKOX eTalliB: CIIOCTepeXXeHHs, aHKeTyBaHHS, iHTepB’10, 06pobKa JaHUX.
BaskIMBUM acIleKTOM € Te, 1[0 Y 3aKjafax AOIIKiTbHOI OCBITM BUKOPUCTOBYIOTbCS Pi3HOMAHITHI CMCTeMM OLIiHIOBaHHS,
SIKi [TOTOMaramTh BM3HAUUTM DPiBeHb PO3BUTKY [iTeil Ta e(deKTMBHICTb CaMOrO OCBiTHBOTO IIporiecy. Y CTaTTi
MpOaHali30BaHO OCHOBHI BUAM OIiHIOBAHHS, SIKi BK/TIOUAIOTh AiarHOCTUMYHE, GOpMYBaibHE, ITiICYMKOBE, KOMIIJIEKCHE
OIIiHIOBAHHSI Ta iX XapaKTepuCTMKy. YCi Tmpouenypu Oyny y3romskeHi 3 aaMiHiCcTpalli€lo DOUIKITbHMX 3aKIaAiB Ta
eTUYHMM KOMIiTeTOM BiIMOBiIHOI mOWIiZHMIIBKOI ycTaHOBM. OKpeMa yBara MpuAiisuiach posii mefaroriB Ta 6aTbKiB y
TMPOIIeCi OILiHIOBAHHS, @ TAKOXX TOMY, SIK 3BOPOTHMII 3B'I30K MOKe CIIPUSITU MOKPAIeHHI0 HaBYaJIbHUX PEe3Y/IbTaTiB Ta
IiIBUIIEHHIO MOTMBAIIil 0 HaBYaHHS. Ha OCHOBi aHaJi3y eMIipMYHMX JaHMX BU3HAYEHO HallePeKTUBHIII TPaKTUKMU
OIIiHIOBaHHS, 1[0 3a6e3MeuyloTh apMOHIHNMIT PO3BUTOK AUTMHM B HOUIKIIbHOMY Bili. IlomaHo iHdopmariiio mpo
dbopmMyBasibHe OIiHIOBaHHS, SIKE BBAXKAEThCS HalbimbIl epeKTMBHUM. BusiBiieHO, 0 caMme (popMyBasibHE OILiHIOBaHHS
BBaKA€ThCST HAl6iMbII ePeKTUBHUM Yepe3 CBOIO PErylIsipHiCTh, FHYUYKIiCTh i 3JaTHICTH 3abe3IeuyBaTy OMepaTUBHUIL
3BOPOTHMII 3B'I30K. OTpMMaHi pe3ylbTaTy OOCTIIKEHHS MOXYTh OyTM BMKOPUCTAHI BUXOBATEISIMM 3 METOIO
YAOCKOHAJIEHHSI CUCTeMM OLIiHIOBaHHS Y BiIMIOBiIHOMY 3aKJIa/i JOIIKiJIbHOI OCBiTU

KnouyoBi C/NI0OBA: po3BUTOK JOMIKIAbHMKA; BMIiHHS Ta HaBMUKM; METOAMKM OLHKM; HaBUabHi pe3yabTaTy;
CITOCTEPEKEHHS ; TECTYBAHHS
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Efficiency of dual education in training qualified specialists
in the automotive industry

Abstract. The study aimed to determine the effectiveness of dual learning for training automotive industry
professionals. Dual education combines theoretical training at an educational institution with practice at an enterprise
in a ratio of 30-40% to 60-70%. This system is becoming an increasingly popular model of education. This is most
relevant in industries that require highly skilled personnel. The automotive industry is one of the sectors where dual-
system education is central in training specialists who meet the current needs of the labour market. The study covered
such key aspects as the analysis of the theoretical foundations of dual education (studying the models and advantages
of this training system); the assessment of the state of dual education in the automotive industry of Ukraine; and the
impact of dual education on the training of specialists. The study determined that dual education can be an effective
method of training qualified specialists, including in the automotive industry. Graduates of dual education have
better practical skills, higher employment rates and higher salaries than graduates of traditional programmes. The
study also identified several factors that contribute to the effectiveness of dual education. This includes cooperation
between educational institutions and businesses. It ensures that dual education programmes meet the current needs
and demands of the labour market and are flexible and adapted to changing workplace conditions. A well-organised
mentoring practice at the enterprise provides graduates with the necessary skills and knowledge. Participants in dual
education programmes were more motivated, motivated for their future profession and career, and can choose or
change their specialisation during practical work at the workplace. The study results can be used in the formation of
educational programmes, improvement of educational and methodological support of higher education institutions,
and development of pedagogical models for training automotive industry specialists

Keywords: vocational education; vocational training; profession; practical training; employment

INTRODUCTION

The issue of effectiveness of education is one of the most
important for both applicants and employers. Formal ed-
ucation is the basis on which further higher education,
including non-formal and informal education, is built. Ac-
cording to the NUS (New Ukrainian School) standards, the
key skill of a graduate is the ability to learn throughout life,
which allows them to adapt to changes in society. Scien-
tific and technological progress is developing rapidly, and
some professions that were relevant 10 years ago are beco
ming unclaimed in the labour market. Therefore, mod-
ern-day graduates have to change in a fairly short time, take
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additional training or even change their profession. In ad-
dition to the reasons mentioned above, global events such
as the COVID-19 epidemic and the large-scale invasion of
Ukraine by the Russian Federation in February 2022 have
also made many adjustments. As a result, representatives
of many professions have started working remotely, and
combining several professions has become popular. As a
result, theoretical knowledge has become even more im-
portant in practical application.

Dual education was first introduced in Germany in the
last century (Gonchar, 2021). Every year, about half of the
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graduates of basic education in Germany receive edu-
cation in the dual system. Most of them are employed at
the companies where they studied. The prerequisite for
the emergence of dual education was the need for voca-
tional training to meet the requirements of the constant-
ly changing labour market. In Ukraine, a pilot project on
dual education lasted from 2015 to 2017 in vocational
education institutions. The press service of the Minis-
try of Education and Science of Ukraine (MESU) reports
that as of 1 January 2023, 27% of vocational and tech-
nical education institutions in Ukraine operate in dual
mode, and 5% of students are trained in 117 professions
(Trojan, 2023). Over a thousand enterprises were in-
volved in this system during the three years of piloting.

The Scientific and Methodological Centre for High-
er and Professional Higher Education has developed the
“Concept for the Development of Dual Education” (Reg-
ulatory and legal support..., 2023), methodological rec-
ommendations and tools for the implementation of dual
education. However, according to researchers of dual ed-
ucation in Germany, for more effective implementation of
the dual education system and cooperation with employers,
it is necessary to develop an updated legislative framework,
educational programmes and modern professional stand-
ards, modernise vocational education institutions, change
the approach to the training of higher education teachers
and the approach to education in general (Rindfleisch &
Maennig-Fortmann, 2020). This will allow for the transi-
tion from traditional to non-formal and informal learning,
as they make it possible to best utilise the creative poten-
tial and abilities of students, and to acquire key profession-
al and social competencies. Among the foreign researchers
on the relevance of dual learning are R. Ermawati (2019),
H. Ertl (2020), and K. Hahn et al. (2019), who considered the
introduction of practical education in basic, secondary and
vocational education institutions, as well as various aspects
of dual education in the training of automotive specialists.

As such, R. Ermawati (2019) investigated vocational
training in the context of the Industrial Revolution and
new professional skills in the automotive industry, in par-
ticular, the effectiveness of teaching and the features of
practice-oriented learning. It is emphasised that practi-
cal experience in the workplace is essential for successful
employment and further career development. Mastering
new technologies in practice affects the quality of educa-
tion and the final product of industry. Therefore, the tra-
ditional model of education, where most of the material is
theoretical, is less effective than the dual form. K. Hahn et
al. (2019) explored dual education as a process of transition
from study to employment and outlined 20 cases from var-
ious industries, including the automotive sector. The study
noted that the successful implementation of dual educa-
tion has improved the employment rates of graduates. In
addition, industrial production reduces the cost of human
resources. The successful interaction of all parties involved
in dual education affects the development of the economy
of the region and the country.
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H. Lund & A. Karlsen (2020) analysed the relationship
between vocational education and training institutions
and industry, in particular the role of skilled workers in
the introduction of technical innovations and, on the oth-
er hand, the improvement and adaptation of educational
programmes to the needs of modern production. It is em-
phasised that the mismatch of educational material with
the needs of industry has a negative impact on the quality
of specialists. On the other hand, the innovations that stu-
dents work within the workplace are gradually being intro-
duced into the educational process. As such, the imbalance
between the demands of the labour market and the supply
of the education market is levelled.

The experience of European and Eastern countries
(Germany, Czech Republic, India, Turkey, China) is quite
successful: most graduates who have studied in dual edu-
cation were employed, positively impacting the social and
market economy of the country, shaping the competitive-
ness of both the individual industry and the economy as a
whole. Therefore, the study of dual education implementa-
tion is closely related to economic issues: free competition
in a particular profession significantly increases the pro-
ductivity of learning and the welfare of society.

Therefore, the study aimed to address aspects of the
effectiveness of the dual education system for training
specialists in the automotive industry. Following this goal,
the following tasks were set: to analyse the models of dual
education in other countries (Germany, Austria, Switzer-
land), to determine the current state of dual education in
the automotive industry in Ukraine, to study the impact of
dual education on the employment of students, their pro-
fessional qualities and employment rate.

MATERIALS AND METHODS

The study included an analysis of vocational and higher
education institutions that train automotive professionals.
A comparative analysis of the education systems operating
in higher education institutions and vocational education
institutions of Ukraine was conducted. Higher education
institutions that provide dual-form education were ana-
lysed: Kryvyi Rih National University, National University
of Zaporizhzhia Polytechnic, National University of Wa-
ter and Environmental Engineering, Volodymyr Dahl East
Ukrainian National University, Ukrainian State University
of Science and Technology, Kharkiv National Automobile
and Highway University. In particular, the study used ana-
lytical data according to the Analytical Report on the Im-
plementation of the Pilot Project in Professional Higher
and Higher Education Institutions for the Training of Spe-
cialists in the Dual Form of Education.

The study included an analysis of regulatory and le-
gal documents, Regulatory and legal support for the im-
plementation of dual education (2023), which ensure the
implementation and functioning of the dual education sys-
tem. The study analysed the Concept of training special-
ists in dual education, the peculiarities of its implementa-
tion, functioning and impact on several important sectors,



including educational, economic, professional and indus-
trial; analysed the Methodological Recommendations and
the Toolkit for the implementation of dual education. The
author analysed the impact of the dual form of education
on the modernisation of the content of education follow-
ing the modern content of professional and occupational
activities, establishing partnerships and cooperation be-
tween higher education institutions (HEIs) and employers,
improving the quality of training of qualified personnel,
increasing motivation, etc.

The study examined the criteria and factors that in-
fluence the successful cooperation between higher educa-
tion institutions and automotive enterprises: the distance
between the educational institution and production, the
availability of appropriate curricula and educational
methods, material and technical resources, the availa-
bility and number of specialities in which dual education
is provided, the percentage of enterprises involved and
the results of their interaction with educational institu-
tions, the specifics of the educational process, etc. The
advantages and disadvantages of the dual form of edu-
cation in comparison with the regular form are studied.
The factors and reasons that affect the effectiveness of
the implementation and functioning of the dual form of
education (for educational institutions, employers and
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students), as well as the dynamics of dual education in
Ukraine over the 4 years of the pilot project on the intro-
duction of dual education are analysed. The experience
of implementing dual education in Ukraine and in such
countries as Germany, Austria, Switzerland, China, and
India was analysed. The study addressed the peculiari-
ties of implementing dual education in these countries,
in particular, the methodology for developing educational
programmes and disciplines, the practice of concluding
trilateral agreements between participants in dual educa-
tion and its results, and the specifics of training automo-
tive industry specialists.

RESULTS
The development of key competencies of students is en-
visaged and justified in the NUS (New Ukrainian School),
but this system has been implemented in Ukrainian edu-
cation for only 7 years. That is, higher education does not
introduce these competencies in a cross-cutting way but
based on the specification and speciality. Citing data from
the MESU press service, I. Shevchenko (2019) noted that
175 higher education institutions use the dual education
system (as of 01.01.2023), of which only one-third train
automotive specialists. The number of students studying
under this system is only 5% of the total number (Fig. 1).

Institutions not
involved in dual
education
73%

Institutions involved in dual education

Figure 1. Institutions involved in dual education

Source: compiled by the author based on Analytical report (2023)

Thus, it is possible to state that despite the dual form
of education existing in Ukraine, this area is still underde-
veloped in practice for several reasons. In particular, only
a part of higher education institutions provides educa-
tional services in the field of Industrial Engineering, and
even fewer of them - do in the field of Automation and
Instrumentation. The Faculty of Mechanical Engineering
and Transport at Kryvyi Rih National University is a case
in point. It trains specialists in the following specialities:
131 Applied Mechanics, 133 Industrial Engineering, 274
Road Transport and 275 Transport Technologies. Gradu-
ates of this faculty are practising engineers who can work
at enterprises, institutions and various holdings in Ukraine
and Europe in the automotive industry. The automotive
production facilities operating in Ukraine were consid-
ered: ZAZ (Zaporizhzhia Automobile Plant), PJSC Eurocar
(Zakarpattia region), Bogdan Corporation (with facilities
in Cherkasy, Lutsk, Kremenchuk and Chernihiv), KrASZ
(Kremenchuk Automobile Assembly Plant), LAZ (Lviv Bus

Plant), BAZ (Boryspil Automobile Plant), KhAZ (Kharkiv
Automobile Plant), TATRA-Yug LLC (Kamianske, Dnipro
region). Kamianske, Dnipropetrovsk region), Murovokury-
lovetskyi Machine-Building Plant (Vinnytsia oblast), Stryi
Auto (Stryi Bus Plant, Lviv oblast) (Members of the Associ-
ation of Automobile Manufacturers..., 2022).

Calculating the distance between Kryvyi Rih National
University and the nearest production facility shows that
the distance to Kamianske (TATRA-Yug) is 129 kilometres,
and to Kremenchuk (KrASZ and Bogdan) is 200 kilometres.
The other enterprises are located within 300-1000 kilo-
metres. Therefore, cooperation of an educational institu-
tion under the dual education system is possible only with
two or three production facilities, and even in this case,
the distance between them significantly complicates the
situation. Thus, the distance between the educational in-
stitution and the institution where the practical part of the
training takes place is a significant obstacle to the success-
ful implementation of dual-form education. In addition,
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according to the results of the survey, there is a need to
develop and improve the methodological framework, cur-
ricula, and trained teachers in higher education and voca-
tional education institutions. According to the analytical
report on the results of the implementation of dual edu-
cation (which lasted from 2019 to 2022), in 2023, a total
of 197 students received dual education. Of these, only 21
were in the automotive industry. At the Kryvyi Rih National
University, mentioned above, only 3 students received du-
al-form education in the field of Industrial Engineering in
2022-2023 (Analytical report..., 2023). Notably, during the
duration of the project, the number of dual-form education
students increased from 441 to 553 in 2023. For objective
reasons, their number was reduced in 2022, but the situa-
tion changed during the year.

The results of a survey of higher education institution
representatives as part of the pilot project showed that
some educational institutions still do not see the differ-
ence between full-time internships and dual enrolment,
even though an information campaign has been conduct-
ed throughout the project (Analytical report..., 2023).
All institutions that participated in the survey on the
benefits of dual-mode noted that it is an effective and
efficient system compared to the traditional form of ed-
ucation. There is an increasing need for qualified spe-
cialists in the automotive industry (in particular, due to
the consequences of military operations in Ukraine), but
partnerships with higher education institutions are still
not regulated. Due to these and other objective reasons,
the introduction of the dual form of education has sev-
eral difficulties. It is the organisation of the educational
process, as it must be aligned with both the individual
study plan and the requirements and conditions of the
employer, i.e. an individual educational trajectory must
be developed. This requires additional negotiations (in
the absence of a signed agreement) with employers. The
survey of higher education institutions (as part of the
project) showed that they lack developed methodologi-
cal recommendations from the Ministry of Education and
Science of Ukraine, of which at the time of the survey
(2023) there were only recommendations for specialists
in agricultural educational institutions.

One of the reasons that hinder the use of the dual form
of education is low student motivation. The number of dual
enrolments for bachelor’s degrees was 197 and for master’s
degrees — 356 (as of 2022-2023). This situation is caused
by an insufficient information campaign that would allow
to widely highlight the benefits of the dual education sys-
tem for students while presenting the industries interest-
ed in as many specialists as possible. However, difficulties
also arise on the part of employers, who sometimes view
students as full-fledged employees, forgetting the need
for them to acquire theoretical knowledge (according to
the dual education formula, 30% theory to 70% practice).
In addition, some enterprises wanted guarantees that the
student would remain employed at the enterprise after
graduation, although they cannot demand such obligations
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under the law (Analytical report..., 2023).

Among the problems are those caused by the full-scale
invasion of Ukraine by Russia. Several companies were
occupied or have ceased to exist altogether. On the oth-
er hand, there is a great need for qualified specialists who
could provide high-quality automotive services, restoring
vehicles for the needs of the Armed Forces of Ukraine. Due
to the hostilities, some teachers and students changed
their place of residence - they became internally or exter-
nally displaced persons, and some enterprises were relo-
cated to other regions, which also had a negative impact
on the implementation of dual education. There is also no
updated full list of enterprises that are ready to work in
the dual education format. For the same reason (martial
law), distance learning was introduced in most education-
al institutions, and therefore the dual education process
was absent, as most specialities cannot perform work tasks
remotely (except for IT specialities).

According to the results of the analytical report of
the pilot project for the implementation of dual educa-
tion (Analytical report..., 2023), the employer response
is as follows: out of 178 industrial facilities that cooper-
ated with educational institutions, 128 trained only one
student, and only 5% of enterprises trained more than
10 students. The percentage of automotive professionals
trained in dual education is low. Employers also noted
that dual education is the most successful and effective
form of training and are ready to continue to cooperate
with educational institutions in this area. At the same
time, they noted that they prioritise quality over quanti-
ty (hiring fewer students but with more efficiency), as this
greatly increases the competitiveness of the institution
and meets the real needs of the labour market. Among the
top 10 companies implementing dual education is a ma-
chine-building company (Krasnyansky JV Agromash LLC).
However, regarding cooperation with the Kryvyi Rih Na-
tional University, which trains automotive specialists and
was taken as an example, it is not possible as the distance
between them is more than 500 kilometres.

As a result of the analysis of the Concept of training
specialists in the dual form of education and methodologi-
cal recommendations for its implementation, conducted as
part of this study, it can be stated that a significant num-
ber of enterprises are interested in cooperation with high-
er and vocational education institutions in the dual form
(Regulatory and legal support..., 2023). First, this solves
their main problem - the shortage of qualified personnel.
This is due to both the popularisation of the dual education
system and the understanding of its prospects for all par-
ties (student — educational institution — employer). During
the implementation of the pilot project, the participating
companies were convinced that the dual form of educa-
tion is the most profitable and effective: it meets all the
basic requirements of the labour market and the company
itself, allows for significant time and resource savings in
training truly highly qualified specialists without spending
money and time on their retraining and allows the student



to adapt to the production process much faster (as well as,
to the team, which contributes to the development and
improvement of communication between employees, the
ability to work in a team, jointly solve complex problems,
be proactive and responsible), to innovative technolo-
gies that are being introduced faster than the educational
programme of the educational institution. Addressing the

m Educational institutions

Employers

V. Kotsur

events of 2022 that influenced the course of the pilot pro-
ject on the implementation of the dual education system,
and according to the results of the analysis, the initiators
of cooperation agreements on dual education were mostly
educational institutions (54%), and equally (23% each) em-
ployers and students, respectively (Fig. 2).

According to the analytical report of the pilot project,

Education applicants

Figure 2. Initiators of the agreement on dual enrolment

Source: compiled by the author based on Analytical report (2023)

in the first years of the dual form of education, mainly
technical and engineering, and agricultural enterprises
were invited to cooperate. However, in the following years,
medical institutions, pre-school and school education in-
stitutions, representatives of medium and small business-
es, city councils and even military units employed the prac-
tice. This shows that the dual form of education is effective
in all industries. To make it easier to use, the MESU has de-
veloped a Toolkit for implementing dual education, which
provides step-by-step instructions for all participants (stu-
dents - educational institutions — employers) (Tools for
implementing..., 2023).

Students who were also interviewed as part of the pilot
project noted that dual education is not only a source of
additional knowledge, but also a motivation to build a suc-
cessful career, and improve the quality of education (as the
vast majority of respondents noted that offline learning is
less productive than online learning), and an opportunity to
receive financial rewards (including salaries from the com-
pany and certain types of bonuses and incentives). Among
the reasons why students switched to dual education, the
main one is financial, as well as gaining practical experi-
ence and the opportunity to have a job immediately after
graduation. Competition in the labour market also con-
tributed to the transition to dual education, as it allowed
students to gain practical experience in the workplace and
had many more advantages in employment than ordinary
graduates. Among the shortcomings identified during their
studies, students mentioned a significant gap between the-
ory and practice, which they were able to overcome thanks
to the dual form. In addition, with dual education, students
were able to use their study time much more efficiently, as
the distance learning mode, adopted by many institutions,
allowed them to devote some of their time to practical
training. When analysing their experience of dual educa-
tion, students say that it allows them to work in their field
of study, while other students have to change their profile

or retrain over time to meet the needs of the labour market.
It is also noted that the outdated material and technical
base of educational institutions do not contribute to bet-
ter learning, as the equipment and facilities of enterprises
have long been more modern and more accessible for inno-
vation. Therefore, most respondents — students — believe
that the dual form of education is much more effective, and
promising and provides real practical experience. That is
why 91% of students plan to stay working at the company
where they received their practical education.

During the first years of the dual education system,
only a small proportion of students (less than 50%) planned
to work at an enterprise after graduation, but after 2022
the situation changed dramatically: two-thirds of students
(74%) continued to work at the enterprise after graduation.
Even though in some cases the company and the educa-
tional institution were in different cities, students planned
to change their place of residence to continue cooperation
with the company. This is also evidence that dual education
is an effective means of addressing many issues in both ed-
ucation and the labour market. One of the biggest advan-
tages of dual education is the opportunity to gain practical
experience with further improvement. For example, elec-
tric and hybrid cars were developed in European countries,
while Ukrainian manufacturers do not produce these types
of cars. There are many owners of cars with electric motors
in Ukraine, therefore the demand for their maintenance is
also high. Practice at automotive companies provides an
experience that would be impossible in an academic the-
oretical setting. Accordingly, students emphasise the need
to digitise the educational process, which will significantly
improve the legal side (trilateral agreements), as well as the
production and educational ones.

The results of the analysis of the experience of intro-
ducing dual education in Ukraine and abroad (in countries
such as Germany, Austria, and Switzerland) showed that
the effective implementation of this system in the auto-
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motive industry reduced the shortage of personnel, led to
the improvement of the dual education programme in the
automotive industry, and influenced the employment of
students. As a result, changes in the overall state of the na-
tional economy were recorded. Thus, China’s experience
shows that learning is highly effective when theoretical
knowledge is combined with practical experience during
the educational process. In this case, the outcome of the
educational process (future specialists) correlates with
the labour market and the needs of producers (employers).
Since some German automotive companies have produc-
tion sites in China, Chinese educational institutions have
been implementing the experience of German vocational
training to train highly qualified automotive specialists.
Thus, the advantages and disadvantages of both training
systems were identified and the most successful educa-
tional practices for the implementation of dual education
were combined. Chinese strategy of higher technical edu-
cation maximised practical experience while studying at
an educational institution.

Improving competencies in the development of profes-
sional qualifications is part of the educational experience
in India. When training automotive professionals, much
attention is paid to the development and improvement of
specific practical competencies. The peculiarities of the re-
gion (Southeast Asia) caused the need to improve the la-
bour market, raise living standards, and create a successful
career. Therefore, improving the quality of vocational edu-
cation and key competencies of automotive professionals is
a priority for higher and vocational education institutions.
Ukrainian experience in implementing dual education is
less than a decade old, while in other countries, it dates to
a hundred years. For instance, in Germany, where the foun-
dations of dual education were laid in the late nineteenth
and early twentieth centuries. The success of the training,
in which 30% is theory and 70% is practice, has led to the
spread of this experience to other countries. J. Li (2019)
compares the experience of China and Germany in imple-
menting dual education, emphasising its high efficiency.
The strong development of technology in both countries has
led to changes in the education sector, and dual education
can meet the needs of industry for qualified specialists who
already have experience in production. In Ukraine, the func-
tioning of dual education is not as widespread as in other
countries, and this is due to the peculiarities of the econom-
ic, educational and legislative spheres. However, despite
the rather short period of implementation of dual educa-
tion, certain results are notable (Analytical report..., 2023).

Comparing the experience of implementing dual edu-
cation in Ukraine and European countries, Y. Dovgenko et
al. (2021) noted that Ukrainian higher education institu-
tions are just starting to work in this direction, as previ-
ously practical training of students was only possible in
vocational education institutions. University students ac-
quired only theoretical knowledge, and after employment,
they had to spend time acquiring skills at work, which in
turn affected their competitiveness. In Austria and Swit-
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zerland, the dual education system is successfully practised
(Opushko, 2023; Kucher, 2023). Students not only acquire
practical work skills but also complete course or diploma
projects following employer requests. Such projects are
paid for (and therefore the HEI has additional funds) and
have an applied value, i.e., can be applied in practice. In
Ukraine, dual education is implemented in several types:
group and individual (e.g., Volodymyr Vynnychenko Cen-
tral State Pedagogical University). Group education is part
of the educational programme and is included in the cur-
riculum. Individual education is formed following the ap-
plications of students themselves or requests from employ-
ers for a specific number of students.

Given that the education sector is of particular impor-
tance among others (as it has to provide specialists for all
other sectors, given the rapid changes in society), the in-
troduction of dual education is one of the most effective
solutions for the successful development of the econo-
my and society as a whole. Compared to other countries,
Ukrainian higher education institutions are at the stage
of developing mechanisms of interaction and cooperation
between educational institutions, employers and students
(Dovgenko et al., 2021; Semenovska et al., 2023). Due to
several objective reasons, the number of students study-
ing in dual forms decreased in Ukraine in 2022-2023 (Ana-
lytical report..., 2023). However, their number is gradually
increasing. However, for the results of dual education to be
truly high, this process needs to be continuous, as tech-
nologies are developing too fast, and the education sector
must meet all the requirements of the labour market, con-
sidering innovative practices.

Currently, there is no ongoing consultation and sup-
port of students’ projects by trade unions and enterprises in
Ukraine, which negatively affects the organisation of train-
ing and the choice of future profession. According to the pi-
lot project report, only a small proportion of students said
that mentors (supervisors) from the enterprise sufficiently
advised on the production and educational process. In other
cases, there was no consultation schedule, and contact be-
tween the mentor and the student or the HEI took place only
when necessary. However, in some HEIs (Taras Shevchen-
ko National University of Kyiv, Kherson State Agrarian and
Economic University), communication between represent-
atives of the institution and the enterprise was continuous.

The introduction of the dual education system in the
world was associated mainly with technical specialities,
but its use is also appropriate in other industries. As for the
automotive industry;, it is a dual form of education that can
provide it with highly qualified specialists. A survey of rep-
resentatives of 164 companies as part of the pilot project
showed a high interest of employers in cooperation with
higher education institutions in the dual form of educa-
tion, as it can effectively address the problem of staff short-
ages and ensure the quality implementation and develop-
ment of innovations at the enterprise. The main advantage
of the dual education system is that the company itself, in
cooperation with the educational institution, can decide



what knowledge and skills will be acquired during the learn-
ing and practical application process. In this way, employers
can choose specialists with a specific profile that meets the
requirements of production: this reduces recruitment costs
and reduces the risk of getting an unqualified employee.

According to the Regulation on dual education, this
form of education can significantly reduce the shortage of
personnel caused by the demographic situation, as it ena-
bles students to consider themselves a full member of so-
ciety (receiving monetary rewards in the form of bonuses
or salaries, contribution to the development of production,
etc.) (Regulatory and legal support..., 2023). According to
the results of a survey of dual education students, they are
also interested in this form of education, as it provides an
opportunity to study with further career development at
the enterprise, receive money, highly qualified work, pro-
motion, etc. During the two years of the pilot project (2021-
2022 and 2022-2023), all dual-enrolled students (35 and
27 people, respectively) signed a trilateral agreement and
continued their studies in cooperation with enterprises. In
addition, all surveyed students signed an employment con-
tract with an enterprise and held relevant positions (145
positions in 2023). 96% of respondents (261 students) said
that the dual form of education is the most effective and
promising (Analytical report..., 2023).

The largest number of students in dual education
are in technical specialities (locksmiths, multi-discipli-
nary engineers, etc.). The transport system is particular-
ly in need of specialists who already have practical skills
in production. Therefore, the automotive industry has a
high need to cooperate with higher education institutions
to implement dual education, as the final product and la-
bour productivity depends on both the level of theoreti-
cal training and the ability to apply it directly during the
production process. The intensive development of tech-
nologies and innovations and their implementation in
production in the automotive industry require specialists
who can quickly adapt to production processes. The dual
system is, in fact, a continuous education: from acquiring
theoretical knowledge to applying, it in practice through-
out the entire training and after employment.

According to a survey of students in the pilot project,
the most difficult part was combining simultaneous study
in two places: HEI and on-the-job training. To some extent,
this is due to the lack of a well-established mechanism of
interaction between the educational institution and the
enterprise. However, most respondents (96%) are satis-
fied with the results of their dual education, and all stu-
dents plan not only to continue their studies in this form
but also to cooperate with the company in the future with
the prospect of career growth. Germany’s experience in
implementing dual education shows that this system has
resulted in the lowest youth unemployment rate in Europe
(2017) (Rindfleisch & Maennig-Fortmann, 2020). Howev-
er, Ukraine is still in the process of transitioning to a dual
system of education in vocational and higher education
institutions, as it is difficult for HEIs to quickly reorient
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themselves to meet the needs of employers.

Summing up all the above, the study established that all
parties involved in the dual education system consider it an
effective tool for solving several issues. With the develop-
ment and digitalisation of production processes, the auto-
motive industry needs even more specialists with practical
experience in production. The constant changes and inno-
vations in this industry mean that the curricula of higher
and vocational education institutions must be adapted to
these changes. However, with all the shortcomings and dif-
ficulties faced by the project participants, the dual form of
education has significant advantages over other forms (in-
ternships, training, work placements, etc.). If several legal,
regulatory, and methodological issues are resolved, this
form of education can become a leading one in the field
of education and can overcome the imbalance between the
demands and needs of the labour market and available spe-
cialists. Thus, according to the Concept of training special-
ists in the dual form of education, the effective implemen-
tation of this system will help to solve several important
educational, economic, professional and industrial issues.
These include modernising the content of education fol-
lowing the modern content of professional and occupa-
tional activities, establishing partnerships and cooperation
between HEIs and employers, improving the quality of
training of qualified personnel, increasing motivation, etc.

DISCUSSION

The study demonstrated that dual education is a very ef-
fective model for training automotive specialists. Students
studying in a dual programme acquire competencies that
meet the real needs of employers. But the biggest advan-
tage is that they gain work experience directly in produc-
tion. This greatly enhances their competitiveness in the
labour market and significantly increases their chances of
finding a job. The results of this study correlate with the
relevant results of studies conducted both in Ukraine and in
foreign countries. H. Ertl & B. Hemkes (2019) analysed the
German experience in implementing dual education, em-
phasising that it is the dual form of education that is most
effective. Vocational education in Germany is an important
factor in the transition from education to career. However,
there is competition between educational institutions that
provide only academic knowledge and vocational educa-
tion and training institutions that operate in a dual form.
However, the latter have a significant advantage, as they
provide many more opportunities for further employment.
Similarly, in Ukraine, most students and employers empha-
sise that dual education is the most effective among others.

T. Maier & S. Steeg (2019) investigated the competi-
tiveness of dual degree students among others who re-
ceived only academic knowledge. A survey conducted
among employers determined that positive practical ex-
perience gained through dual education is much more
effective in increasing the chances of getting a job. Since
the automotive industry is one of the fastest growing
(in particular, the transition to new fuels requires a fun-
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damentally new engine structure and other mechanisms),
education must be adapted and modernised to meet the
needs and demands of the industry.

One of the objectives of the study was to determine
the role of higher and vocational education institutions in
training automotive industry specialists. This was also em-
phasised by H. Lund & A. Karlsen (2020) that skilled work-
ers capable of implementing innovative technologies are of
great importance in manufacturing industries. Their study
substantiates the concept of interaction between industry
and vocational education and training institutions. The
analysis conducted by the researchers in two Norwegian
production regions showed that the introduction of inno-
vative educational programmes (dual form) in vocational
education and training institutions, adapted to both mod-
ern and future production, significantly affects the compet-
itiveness of manufacturers. The researchers emphasise the
empirical component of the study, which demonstrates the
theoretical concept of education modernisation, and em-
phasise the key role of qualified specialists in the effective
implementation of the latest technologies in production.
Ukrainian employers emphasise the important role of HEIs
and vocational education in training specialists in the dual
form, but the short time of dual education in Ukraine does
not cause high employment results for students in this form.

In a monograph by S. Krone et al. (2019), the success
of students who studied in dual mode compared to other
entrants was empirically investigated. The researchers an-
alysed several components, including subsequent employ-
ment, students’ competitiveness in job search, impact on
salaries, etc. The study covered one year and identified the
reasons why dual education students have an advantage in
career development compared to regular graduates. These
include high-quality intensive training, flexibility of forms
and methods of education, and support of such students by
training companies interested in the formation and devel-
opment of highly qualified specialists. The constant coop-
eration of employers, and their support of the educational
institution at all stages of education, has contributed to the
fact that both parties (the institution and the company)
have benefited from the advantages. Such close interaction
has a positive impact on the development of the region’s
economy and the country, which in turn affects the quality
of life, social development, etc. According to scientists, the
dual form of education itself contains transitional models
and structures that help modernise the education system.
In Ukraine, it is still difficult to talk about the development
of the regional economy, which is influenced by the intro-
duction of dual education, because the number of students
studying in this form is quite small.

Similarly, the automotive industry in Ukraine is devel-
oping rapidly. Accordingly, there is a need for numerous
specialists who can quickly navigate changes and ensure
the process of creating and maintaining cars. However, only
a small number of higher education institutions are ready
to provide employers with highly qualified specialists with
practical skills in the workplace for several reasons. The
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study demonstrated that despite the existence of numer-
ous theoretical works and research papers on dual educa-
tion, there are still no developed curricula, methodological
support, or forms and methods of interaction between ed-
ucational institutions and manufacturing enterprises. This
affects the quality of specialists who are employed after re-
ceiving higher or vocational education.

This study focused on cooperation between the edu-
cation and production sectors. The results showed that
in Ukraine there are almost no or only declarative pro-
grammes for the effective functioning of dual education.
The same is stated in a study by M. Baitullah & W. Wagi-
ran (2019), which analysed cooperation between higher ed-
ucation institutions and the labour market. The researcher
highlighted the strategy of educational institutions in the
field of vocational education, namely the procedures, forms
and assessment of learning outcomes for further coopera-
tion with industry. The study covered the administration of
the educational institution, representatives of the employ-
ment service and heads of the HR department of the enter-
prise that cooperated with the educational institution. As
a result of the interviews, the researchers concluded that
the cooperation of the educational institution in this area
began with a visit to the production site identification of
needs, and analysis of the proposals that the institution
could provide following the training profile and potential.
In addition, the role of the teacher in the training of spe-
cialists was noted. In particular, the cooperation between
the two parties took the form of training designed to im-
prove the skills of students in technology and science; syn-
chronisation and adaptation of curricula to meet the needs
of industry; internships as an effective method of learning
theoretical knowledge and the same time a means of feed-
back from industry representatives; tests and certification
work; production fairs, etc. This study concluded that ef-
fective and timely cooperation between educational in-
stitutions (vocational and higher education) offering dual
education and manufacturing enterprises has a significant
impact on the development of the industry (in particular,
the automotive industry) and the high competitiveness of
both the students and the manufacturing facility.

The issue of introducing dual education applies not
only to vocational schools but also to higher education
institutions. For instance, N. Tastanbekova et al. (2021)
addressed the aspects of using the dual form of education
in higher education institutions. The study noted that this
form of education raises students’ awareness of the spe-
cifics of professional activity. The author addressed the
specific competencies of the student at different levels:
from educational programmes to the production process.
The study analysed the competence aspect of implement-
ing dual education, namely, from participation in scientif-
ic and practical conferences (where the academic compo-
nent is implemented) to solving specific production tasks
(where the practical component is revealed). According to
the author, the use of dual education in higher education
institutions also affects the psychological aspect of em-



ployment, as this model of education increases the level
of motivation during study and employment, adaptation
to the work process and mutual trust.

The results of this study coincide with the results of a
study conducted by T. Viola (2020), which analysed inno-
vative teaching methods (including dual education) in the
automotive industry. The surveys showed a rather ambigu-
ous attitude of students toward the dual form of education:
some considered it too burdensome. However, employers,
on the contrary, were interested in employees who already
had practical experience when applying for a job. The study
notes that the dual form can be combined with other inno-
vative forms, such as cooperative learning and internships.
An analysis of cooperation with employers in the automo-
tive industry showed that they need qualified specialists
capable of rapid adaptation, as this industry is one of the
fastest growing and most innovative. Vocational and high-
er education institutions are usually limited to conducting
laboratory classes that are detached from the realities of
production. In other words, manufacturers want a well-es-
tablished system of cooperation with educational institu-
tions, because the efficiency and quality of production is
directly proportional to the quality of employees’ educa-
tion. Therefore, according to the respondents (automotive
employers), the main problem was the lack of awareness of
students of production requirements. The low level of prac-
tical problem-solving in the workplace could not be com-
pensated for by a high level of theoretical knowledge. To
overcome this problem, the company had to spend a lot of
time, which in turn affected the overall production rate and
volume. Therefore, effective cooperation between educa-
tional institutions and enterprises should be aimed at over-
coming these problems. This study also showed a mismatch
between employers’ needs for highly qualified specialists
and the ability of higher education institutions to provide
such specialists. This is due to the lack of a well-estab-
lished procedure for students to gain practical experience
within the dual form of education. In addition, there are
other factors, such as the distance between the educational
institution and the enterprise, non-adapted curricula, etc.

The study examined the benefits of a dual education
system for training automotive professionals. The rapid
development of technology and the automotive industry
has led to a shortage of personnel with certain competen-
cies. The possibilities of dual education have a high poten-
tial for their training, although the dual education system
is only beginning to be implemented in Ukraine. This is
also highlighted by N. Tkachenko & A. Hrytsenko (2023)
emphasising that the main essence of the dual education
system is the distribution of educational and practical
tasks between the educational institution, enterprise and
the state (labour market). According to the researcher, the
benefits of dual education are provided to all participants:
students, employers, and the state. However, as for the
automotive industry, there are certain difficulties. Among
them are objective reasons: unemployment, which is only
growing in the context of a full-scale war, the prevalence
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of theory over the practice in educational institutions due
to the peculiarities of educational programmes, and most
importantly, the imbalance between the demand for jobs
and the availability of graduates of certain professions (in
particular, over the past decade, the number of applicants
for IT professions, economics and the law has increased,
but technical and engineering specialities are still in de-
mand in the labour market). According to N. Tkachenko
& A. Hrytsenko (2023), transport companies are now in
need of specialists with modern competencies due to the
increased demand of society for transport services, which
has changed significantly. This includes the digitalisation
of infrastructure (mobile applications, management, etc.),
automation of various processes (from production to man-
agement), as well as the transition to robotic production,
the introduction of autopilot systems, etc. Therefore, the
professional development of students studying in the dual
form takes place with the constant support of managers who
are directly aware of all production processes and can teach
them how to act in specific situations and on real equip-
ment, not in the laboratory of an educational institution.

The same aspects mentioned above are also empha-
sised by M. Pikula (2023) and O. Kravchenko et al. (2020).
Scientists emphasise that the introduction of dual educa-
tion is a very effective means of training future automotive
professionals. However, they note that in the 2021-2022
academic year, only 7 students studied in the dual form of
education at the National University of Water and Envi-
ronmental Engineering (Rivne). As mentioned above, the
percentage of HEIs that offer dual education is quite small.
Meanwhile, the automotive industry is in the greatest need
of such specialists, as not only the design of motor vehicles
but also maintenance and technical equipment are con-
stantly evolving and being updated. Computerised diagnos-
tics and programmes for managing production and man-
agement processes are becoming increasingly developed.

H. Lund & A. Karlsen (2021) noted that vocational ed-
ucation and training institutions play an important role in
regional economic systems. Qualified specialists influence
the introduction and development of innovative technol-
ogies in production. The same conclusions can be drawn
from the results of this study. K. Grupp & C. Hindley (2021)
discussed the advantages of dual education (practical
training) over traditional forms. In particular, the study
emphasises the effectiveness of learning, in which the
practical application of knowledge prevails over theoretical
knowledge. The study was based on a survey and interviews
with students who had completed their bachelor’s degree.
The survey results showed the high efficiency of dual and
hybrid forms of education. A survey of students in Ukrain-
ian higher education institutions had similar results.

The results of the study by N. Jalinus (2021) demon-
strated that blended and integrated learning, which in-
cludes innovative approaches, increases the level of cre-
ativity, and flexibility of thinking and develops the key
competencies necessary for a modern graduate to be
successful in employment. This study has shown that em-
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ployer surveys on the implementation of dual education
in Ukraine also show that dual education graduates are
more successful in their future careers. R. Kurniawan et
al. (2021) and H. Maksum et al. (2024) noted that the
professional quality of automotive specialists trained ac-
cording to traditional models is not perfect. This results
in a low level of employment of automotive workers. It is
emphasised that it is practice-oriented training that can
meet the requirements of employers for future graduates,
including experience in the use of innovative technolo-
gies, practical skills in high-tech equipment, etc.

The peculiarities of the implementation of dual edu-
cation were discussed by S. Suyitno (2022) and J. Witte &
C. Felser (2019) in an analysis of experimental learning,
during which students conduct research in practice: at au-
tomotive manufacturing enterprises, thus improving the
theoretical knowledge gained in the educational institu-
tion. The practical application of knowledge was also dis-
cussed by B. Sudarsono (2020), emphasising the need for
industrial practice in the training of automotive special-
ists. The study noted that this is how the necessary com-
petencies and skills of a highly skilled worker are formed.
J. Siswanto (2019) and M. Hernandez-de-Menéndez et
al. (2019) also addressed the topic, analysing the best
practices of active learning and methods of implementing
dual education experience. M. Nurtanto et al. (2020) and
V. Poschauko & E. Kreuzer (2024) highlighted the need to
improve the competencies of automotive professionals,
including throughout their lives.

The digital and technological transformation of work-
ing conditions leads to the formation of specific competen-
cies of students — future professionals — which are difficult
to develop based on theoretical knowledge alone. Scien-
tists emphasise the importance of dual and continuous ed-
ucation for workers in technical industries, including the
automotive sector. The results of this study also indicate
that dual education is the most effective form of education
for automotive professionals. Thus, dual education is ben-
eficial for improving the quality of education and further
employment of graduates. However, its implementation
requires support from the state, employers and education-
al institutions. The introduction and effective functioning
of dual education can help Ukraine address the shortage
of qualified specialists and increase the competitiveness of

apply the theoretical knowledge gained at an education-
al institution without interrupting studies is a significant
advantage of this system compared to others. According to
surveys of the pilot project participants, the effectiveness
of the dual form of education is confirmed by all three par-
ties: students, employers (business representatives), and
higher and vocational education institutions. The grow-
ing demand for highly specialised professionals has led to
qualitative changes in the education system, such as the
introduction of dual education. The study determined that
in Ukraine, only a fraction of enterprises cooperate with
educational institutions to implement dual education, and
the percentage of students enrolled in this form is also low.
However, despite the difficulties faced by the participants
in the pilot project, it can be concluded that dual education
is a promising area in education. This is also evidenced by
the growing trend in the number of participants (students
and businesses) in dual education. However, there are still
many aspects that need to be explored to make the results
of dual education more effective. These include the devel-
opment of teaching and learning materials, financial and
legal support from the state, systematic analysis of the
quality of education, work with government officials and
trade unions, development of a systematic approach to the
implementation of dual education, work in secondary edu-
cation institutions (career guidance), creation of a database
of vacancies and enterprises operating in dual form, etc.

The study had certain limitations: the inaccessibility
of some data due to martial law, limited opportunities to
communicate with students and representatives of enter-
prises, insufficient development of study programmes (in-
cluding individual educational trajectories — according to
the survey of HEIs), lack of a feedback procedure between
all participating parties, etc. With comprehensive support
from the state, the Ministry of Education and Science of
Ukraine, and employers for the implementation of the dual
education system, the above problems can be eliminated.
Prospects for further research may include improving the
educational and methodological support of higher educa-
tion institutions, qualitative changes in educational pro-
grammes in line with innovative changes in society, devel-
opment of a regulatory framework and recommendations
for the implementation of dual education.
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EdekTUBHICTb AyanbHOI OCBITU Y NIArOTOBL
kBasiPpikoBaHux ¢paxiBuiB B aBTOMObiNbHIM ranysi

AHOTaLifA. MeToi0 [OCTIIKEHHS 6yl0 BM3HAUEHHS e(eKTMBHOCTI (YHKI[IOHYBAHHS [yalbHOTO HABYAHHS IS
nigroroku daxiBiiB aBTOMO6iIBbHOI ramysi. lyaabHa OCBiTa O€QHYE TEOPETUYHY MiATOTOBKY B HABYAIbHOMY 3aKIaji
3 MPaKTUYHOI0 POOOTOI0 Ha MiANMPUEMCTBI y criBBigHOmEHHI 30-40 % mo 60-70 %. Taka cucTeMa HaBUaHHS CTa€ BCe
6i/bII TIOTY/ISIPHOIO MOJEJUII0 OCBiTM. Haiibinblle 1bOro MOTPeOYITh Tandy3i, Je MoTpibHi BMCOKOKBamidikoBaHi
Kaapu. ABTOMOGi/IbHA MPOMUCIOBICTh — OOUH i3 CEKTOpiB, Jle HAaBUAaHHS 3a OyadbHOI0 CUCTEMOIO Bimirpae 3HauHy
posb y migroroBui ¢axiBiliB, SIKi BiAOBiIal0Th CyyacHUM IOTpebamM pUHKY mpaili. [I[poBeeHe HOCTiIKEHHSI OXOITUIIO
TaKi KJII0YOBi acrekTH, sIK aHa/li3 TeOpPeTUUHUX 3acaf, AyadbHOI OCBITY (BMBUEHHS MOJeJeli Ta repeBar i€l CUCTeMU
HaBUaHHS); OLIiHKA CTaHY IyajJbHOI OCBiTM B aBTOMOOIIbHII rasy3i YKpaiHu; BIUIMB AyaJbHOI OCBITM Ha MiJTOTOBKY
(daxiBiiB. JowriakKeHHS MMOKas3ajao, 10 AyajJbHA OCBiTa MOXe OYyTM Ai€BMM METOAOM IiATOTOBKM KBaslipiKoBaHMUX
(daxiB11iB, y TOMY UMCJIi 71 1711 aBTOMOO1JIbHOI TPOMMCIIOBOCTI. BUITYCKHMKM, 1110 HABYAJIMCS 38 CUCTEMOIO IyaJIbHOI OCBiTH,
BOJIOLIIOTh KpaIIMMM MPAKTUYHMMY HaBMUKAMM, MalOTh BUIIUI piBeHb 3aifHSITOCTI Ta 3apo6iTHY IUIATy MOPiBHSHO 3
BUITYCKHUKAMM TPaAMUIiiiHUX mporpam. JOoCTimKeHHsS TakKoK BU3HAUWIO DS GaKTOPiB, IO CIPUSIIOTh e(eKTUBHOCTI
BIIPOBA)KeHHS AyalbHOI OCBiTM. 30KpeMma 1ie CIiBIpalsd MiXX HaBUaJbHMMM 3aKkjiafaMy Ta MifnpuemcrBamu. BoHa
rapaHTye, 10 IMPOorpaMu AyanabHOI OCBITM BiATIOBiZAIOTH aKTyaJbHMM MOTpebaM i 3amuTamM pMHKY Mpalli, € THyUKUMMU
71 aJanToBaHMMM TiJ 3MiHM BUPOOHMYMX YMOB. SIKiCHO opraHizoBaHa HaCTaBHMIIbKA MPAKTMKA Ha MiJMNPUEMCTBI
3abesrneuye BUITYCKHUKIB HEOOXiIHMMM HAaBMUKAMM Ta 3HAHHSIMU. SIK TIPABMIJIO, YUACHMUKY TIPOTPaM AyanabHOI OCBIiTH
6i/1b1II MOTMBOBAHI, MaIOTh YiTKe YSIBJIEHHS PO CBOIO MaiibyTHIO ITpodecito Ta Kap’epy, BOHM MOXKYTb 06paTy 60 3MiHUTU
crierfiasizalio MpoTIroM MPakTUMYHOI POOOTM Ha BUPOOHMIITBI. Pe3yabTaTu NOCTIIKEeHHS MOXYTbh 6yTM BUKOPUCTaHI
ripu GOpMyBaHHi OCBITHIX mporpam, yooCKOHaJeHHI HaBYaJIbHO-METOAMYHOTO 3a0e3eUeHHs 3aKIa/iB BUIOI OCBiTH,
PpOo3po06I1Ii egaroriyHmnx Mojieseli miarotroBky ¢axiBIiiB aBTOMO6iIbHOT ramysi
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Analysis of international experience in implementing
Artificial Intelligence in the educational process

Abstract. The relevance of this research lies in the rapid development of AI, which offers new opportunities for
personalised learning, automated assessment, and improved teaching efficiency. However, it also presents challenges
related to ethics, data privacy, algorithmic bias, and the potential decline in students’ critical thinking. This study
aimed to analyse current trends in the application of Artificial Intelligence in education. The study employed methods
of scientific literature analysis, comparative analysis of international experiences from the USA, Japan, China, and
the EU, and generalisation of the obtained results. Research has shown that the development of intelligent tutoring
systems in the 1970s initiated the concept of personalised learning, but the complexity of modeling abstract concepts
limited their effectiveness. Dynamic geometry environments significantly expanded visualisation capabilities for
geometric processes, while integration with automated theorem-proving systems in platforms like GeoGebra and
QED-Tutrix enabled formal proof verification. Additionally, mobile applications such as Photomath and Socratic
simplify problem-solving, raising debates about their impact on the development of analytical thinking. International
experience demonstrated different approaches to Al integration: in the USA and China, adaptive learning platforms
(ALEKS, Knewton), virtual assistants (Cognii), and automated assessment systems (Gradescope) are widely used. In the
EU, emphasis is placed on the ethical use of neural networks, while Japan has imposed restrictions on generative models
in the educational process. In Ukraine, AI implementation is in its early stages; however, promising initiatives are
being developed for its integration. The practical significance of this research lies in identifying promising directions
for AI applications in education, which can be implemented in mathematical training programs at both higher and
general education levels. The obtained results may contribute to preparing educators for the effective use of modern
technologies and developing ethical standards for their application

Keywords: adaptive learning; personalised learning; automated assessment; intelligent tutoring systems (ITS);
dynamic geometry software (DGS); geometric automated theorem proving (GATP)

INTRODUCTION

In the modern context of digital transformation in educa-  development of key student competencies. One of the most
tion, there is an increasing need to implement innovative  promising directions is the integration of Artificial Intel-
technologies that enhance learning quality and foster the  ligence (AI) into the educational process. The use of Al in
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teaching, particularly in mathematical disciplines, enables
the creation of adaptive learning environments, automa-
tion of knowledge assessment, and support for a personal-
ised learning approach. At the same time, the widespread
adoption of Al in education brings several challenges, in-
cluding the need to maintain academic integrity, develop
critical thinking in the era of automation, and ensure the
ethical use of technology.

Scientific literature devotes significant attention to
the use of Al in education. Studies by V. Petrov et al. (2024)
indicated that adaptive learning platforms contribute to
improved student academic performance. The integration
of Al into education, along with its advantages and risks,
is further explored in the works of international research-
ers. The Mathematics Education in the Digital Era (MEDE)
series examines how digital technologies support math-
ematics instruction and modern learning approaches,
while also addressing educational debates (Richard et
al., 2022). H. Yoon et al. (2024) investigated the impact
of generative Al on theorem proving, and C. Spreitzer et
al. (2024) assessed the mathematical abilities of ChatGPT.
M.L. Owoc et al. (2021) analysed Al implementation strat-
egies in education. An IEEE panel discussion highlights
the risk of standardisation and the need for Al oversight
(Hurlburt & Reisman, 2024).

In China, intelligent platforms such as Yixue Squir-
rel Al are actively used in the educational sector, providing
personalised learning and demonstrating high efficiency
(Cui et al., 2019). G. Hurlburt & S. Reisman (2024) explored
Japan’s experience in utilising Al to support language
learning and programming skills development. Within the
European Union, as noted by C. Spreitzer et al. (2024), eth-
ical regulation of Al in educational institutions remains a
critical aspect of technology integration. Despite its ob-
vious advantages, Al in education also has certain draw-
backs. For instance, H. Yoon et al. (2024) emphasised that
the use of automated problem-solving systems in mathe-
matics may reduce students’ critical thinking abilities. The
research aimed to synthesise international experience and
provide recommendations for the effective integration of
Al into the educational process.

MATERIALS AND METHODS

In the first stage of the study, an analysis of the current
state of Al use in education was conducted. The research
is based on recent studies (Owoc et al., 2021; Spreitzer et
al., 2024; Tytarenko, 2024) that highlighted both the ben-
efits and challenges of AI integration into learning. The
key aspects of the problem were identified, including per-
sonalised education, automation of learning processes,
and potential risks associated with Al use in education.
The second stage involved the systematisation of scien-
tific sources and an analysis of Al application approach-
es in education. Special attention was given to dynamic
geometry systems (DGS) and automated theorem-prov-
ing reference systems (GATP), which are actively used in
geometry instruction.

L. Shevchuk & L. Hunaza

In the final stage, a quantitative and qualitative
analysis of the obtained data was conducted. The study
assessed the effectiveness of Al in the educational pro-
cess, highlighting its advantages and drawbacks. Possi-
ble research limitations and future perspectives in this
field were also considered. The research methodology
included theoretical analysis methods (literature review,
data synthesis, and systematisation); empirical methods
(evaluation of platforms such as GeoGebra, ALEKS, and
Knewton); comparative analysis (study of different ap-
proaches to Al implementation in education across var-
ious countries). The application of these research meth-
ods enabled an in-depth analysis of the practical aspects
of AI use in education and access to real-world cases of
its integration into learning activities. The technologies
studied include adaptive learning systems, intelligent
chatbots, personalised learning algorithms, and automat-
ed assessment systems. This approach allowed not only
a deep understanding of theoretical aspects but also the
identification of practical opportunities and challenges in
Al integration into education.

Utilising diverse sources and platforms contributed to
a comprehensive examination of the problem of develop-
ing digital literacy among future educators in the context
of Al integration into the educational environment (Hurl-
burt & Reisman, 2024; Reuter, 2025). The analysis of the
collected data identified effective Al application strategies
in education, evaluated their impact on learning quality
and provided recommendations for optimising the educa-
tional process using modern digital tools.

RESULTS AND DISCUSSION

Artificial Intelligence (AI) is becoming an integral part of
modern education, transforming teaching, and learning ap-
proaches worldwide. S. Mallik & A. Gangopadhyay (2023)
analysed studies published between 2003 and 2022, high-
lighting the evolution of AI applications in education over
this period. They also emphasised how the COVID-19 pan-
demic accelerated the adoption of Al technologies in ed-
ucation. Despite significant progress, challenges remain,
such as ethical concerns, algorithmic bias, and the need
to ensure equal access to quality education. In various
countries, Al technologies are used to personalise learn-
ing, automate knowledge assessment, adapt curricula, and
support educators. In Ukraine, the implementation of Al
in education is actively developing, yet certain trends and
challenges can already be identified within the educational
system (Financial Times, 2025).

AR. Davydiuk et al. (2024) examine the impact of
Al technologies on the teaching and learning of foreign
languages in Ukraine. The authors emphasise that Al in-
tegration enhances the personalisation of the education-
al process, which is one of the key objectives of modern
educational programs. Al facilitates interaction between
participants in the educational process, serves as a medi-
ator, and provides resources for educational needs. While
the Ukrainian context aligns with broader European
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educational trends, the authors note that further research
is necessary to fully understand AI’s role in education.

Ukrainian researchers confirm the significant potential
of Al in improving education quality. M. Nazar (2024) high-
lights that AI reduces teachers’ workload and promotes
interactive teaching. B. Shevchuk (2025) investigates the
integration of Al into virtual learning environments, fo-
cusing on the personalisation of computer science train-
ing for vocational education teachers. N. Tytarenko (2024)
explores Al applications in mathematics instruction, while
N.V.Kiyanovska et al. (2014) examine its role in higher tech-
nical education. V. Vasylenko & Yu. Tsyupachenko (2024)
analyse international experience, emphasising challenges
related to data privacy and digital inequality.

This study compares Ukraine’s AI implementation ex-
perience in education with international practices, based
on the findings of contemporary researchers. For instance,
study by M.L. Owoc et al. (2021) demonstrates that Al tech-
nologies are more deeply integrated into the learning pro-
cess in Western Europe and the United States, facilitating
the personalisation and adaptation of curricula to stu-
dents’ needs. Similar conclusions were drawn by P.R. Rich-
ard et al. (2022), who highlighted the advanced adoption of
Al-driven innovative teaching methods abroad. Additional-
ly, studies by W. Cui et al. (2019) indicate the effectiveness of
adaptive platforms, where student data analysis significant-
ly enhances academic performance. Furthermore, research
conducted by A. Zilberman (2024) and Vseosvita (2025)
sheds light on issues such as algorithmic inaccuracies and
Al “hallucinations” which partially align with observa-
tions made in Ukraine. Thus, comparative analysis suggests
that while Ukraine’s AI experience holds great potential
for further development, it still requires methodological
refinement and infrastructural support to reach the lev-
el of integration observed in leading countries worldwide.

The idea of personalised learning, which emerged in
the 1970s with the development of intelligent tutoring
systems (ITS), aimed to create autonomous platforms ca-
pable of adapting to students’ needs. However, despite ad-
vancements in this field, the use of Al remained limited,
particularly in geometry, due to the complexity of mod-
eling human thinking and the abstract concepts of this
discipline. One of the main challenges was providing ad-
equate support for students in the process of formalising
their mathematical reasoning and proofs. Alongside the

development of GATP in the 1980s, dynamic geometry
software (DGS), such as Geometer’s Sketchpad and Cabri
Géometre, emerged, allowing students to interact with ge-
ometric objects in real-time. This opened new opportunities
for visualising geometric concepts; however, these systems
did not provide formal proof capabilities. Therefore, al-
though these technologies helped to make the learning pro-
cess more interactive and accessible, they did not address
the issue of a deep understanding of mathematical proofs.

Modern trends are focused on integrating GATP and
DGS into a unified environment that combines both visual-
isation and automated proof methods. For example, Geo-
Gebra successfully integrates geometric visualisation with
algorithms for automatic proof generation, allowing stu-
dents not only to explore the properties of geometric fig-
ures but also to understand proof processes. The QED-Tu-
trix project is developing an educational platform that
helps students construct proofs while receiving feedback
from the system. This enhances students’ mathematical
proof skills and fosters the development of critical think-
ing (Richard et al., 2022; Nesterenko, 2023). In 2014, the
mobile application Photomath was released, quickly gain-
ing popularity among school students. It allows users to
obtain equation solutions using a phone camera and was
later enhanced to recognise handwritten text. Later, apps
like Socratic and Microsoft Math Solver emerged, introduc-
ing new possibilities for automated mathematical prob-
lem-solving. These technologies, much like calculators in
the past, sparked a new debate about their role in mathe-
matics education. On the one hand, they greatly simplify
solving standard problems; on the other hand, they may
limit the development of independent problem-solving
skills if not used alongside methods that foster analytical
thinking (Godetska, 2024).

Thus, the integration of Al in mathematics education
creates new learning opportunities but also requires re-
thinking the role of traditional teaching methods and their
interaction with new technologies. In the future, it is cru-
cial to find a balance between using automated tools and
fostering deep cognitive processes that enable students not
only to obtain results but also to understand the logic and
structure of mathematical proofs. The use of Artificial In-
telligence in the educational process varies across countries
depending on the level of technological development, gov-
ernment policies, and access to digital resources (Table 1).

Table 1. Comparative analysis of the use of Artificial Intelligence technologies
in the educational process of different countries

Key Features of Al .. .
Count . Application Examples Characteristics and Challenges
i Implementation PP P g
LE - i i
Development of adaptive ALEKS, Knewton, Alta - adaptive learning High level of personalised
. platforms; Gradescope — automated .
USA learning and automated I learning but concerns
assessment system; Cognii — virtual R .
assessment . . about data privacy remain.
learning assistant.
Government support, Yixue Squirrel Al — adaptive learning; Intensive digitisation
China use of big dat DeepSeek — Al-based educational courses; of education, but ethical
for personalised learning Wudao 2.0 —virtual student. concerns regarding data use.
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Table 1. Continued

Key Features of Al

Count .
v Implementation

Application Examples

Characteristics and Challenges

Combination of technological
innovations with ethical
EU standards and regulatory
frameworks, development of
private initiatives

Al educational modules for students and
teacher training (France); Siegen University
(Germany); Al Leap program (Estonia);
Century platform (UK); government
initiatives for safe technology use.

Strong focus on ethical aspects,
need for alignment among
countries, and teacher training
for effective Al use.

Limited use of generative

Benesse — educational resources for creative

Balancing technological

personalised learning

Japan Al in academia, focus on skills development; flexible Al application in progress with
research projects higher education. academic integrity.
s Insufficient digital
The initial stage of Al . . .
. . . & GIOS — analysis of students’ mathematical infrastructure, need for
Ukraine integration, use for

knowledge. teacher training,

and resource expansion.

Source: author’s findings

In the USA, Al integration in education is character-
ised by the widespread use of adaptive platforms such as
ALEKS, Knewton, and Alta, which analyse student respons-
es and adjust learning materials accordingly. Additionally,
automated assessment systems like Gradescope, as well
as speech recognition technologies and virtual assistants
from companies such as Nuance and startups like Cognii,
contribute to improving teaching quality and personalising
the learning process. In China, AI implementation is sup-
ported by the government and relies heavily on big data.
Platforms like Yixue Squirrel AI provide adaptive learning
by tailoring assignments to each student, significantly im-
proving academic performance. Leading universities also
offer courses focused on Al technologies such as DeepSeek,
reflecting a systematic approach to integrating innovations
into education. Moreover, projects like the development of
a virtual student based on Wudao 2.0 demonstrate a high
level of technological advancement.

In the EU, AI adoption in education is accompanied
by both technological innovations and the development
of ethical standards and regulations. In countries such
as France, students gain Al literacy through specialised
online courses and teacher training modules, ensuring
the safe use of technology. These initiatives focus on per-
sonalising education and enhancing the quality of edu-
cational programs. The Japanese education system inte-
grates Al through recommendations from the Ministry of
Education, which limits the use of generative Al in aca-
demic work to maintain academic integrity. Schools uti-
lise innovative resources developed by Benesse to support
research projects and foster creativity among students.
Higher education institutions adapt AI applications to
specific disciplines, contributing to the development of
flexible and efficient learning approaches.

Unlike developed countries, Al adoption in Ukrainian
education is still in its early stages. The GIOS platform,
which employs Al elements to analyse students’ mathe-
matical knowledge, demonstrates the potential for person-
alised learning. However, challenges such as insufficient
digital infrastructure and the need for extensive teacher

training require additional efforts to enhance the integra-
tion of Al in education. The comparative analysis indicat-
ed that countries with advanced infrastructure and strong
government support successfully integrate Al into educa-
tion, ensuring a high level of personalisation and adapt-
ability in educational programs. While Ukraine has promis-
ing initiatives, further efforts are required in methodology
development, teacher training, and expanding access to
digital technologies to achieve a similar level of Al integra-
tion in its education system (Iliychuk, 2024).

In the USA, where Al technologies are actively integrat-
ed into education, some of the most well-known examples
include adaptive educational platforms such as ALEKS and
Knewton, which personalise the learning process. These
systems analyse students’ responses and adjust learning
materials according to their knowledge level, optimising
the educational experience. Knewton has also developed
the Alta platform, which combines adaptive technologies
with high-quality open content, helping learners identify
knowledge gaps and offering relevant educational materi-
als. Automated assessment systems, such as Gradescope,
successfully analyse both text and handwritten student
responses. This helps teachers quickly evaluate work, sig-
nificantly reducing their workload and allowing for more
effective monitoring of the learning process. Other tech-
nologies, including speech recognition and data analysis
systems, are actively used to monitor students’ learning
activities and assess their progress.

Another prominent example of Al integration in edu-
cation is Nuance, a company based in Burlington, Massa-
chusetts, which has developed speech recognition software.
This technology not only assists students with mobility im-
pairments or writing difficulties but also improves spelling
and word recognition. For educators, it serves as a tool for
automating certain teaching processes, such as preparing
assignments or sending electronic communications. The
startup Cognii stands out for using virtual assistants to
support conversational pedagogy methods. These virtual
assistants provide individualised tutoring, real-time feed-
back, and personalised student support. This significantly
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enhances learning efficiency by creating an environment
for active student engagement in the educational process.
Another notable example is Querium, a startup from Aus-
tin, Texas, which offers personalised learning modules
that help students develop critical STEM skills. Using Al,
the system analyses students’ learning habits and provides
educators with detailed analytics, allowing them to adjust
teaching strategies and focus on areas where students need
to improve (Owoc et al., 2021). China is a leader in utilising
big data and Artificial Intelligence in education. The gov-
ernment actively funds the development of AI-powered ed-
ucational platforms that assess learning efficiency in real
time. These initiatives not only enhance education quality
but also create innovative teaching methods that integrate
cutting-edge technologies.

A significant step in Al integration in education is the
introduction of Al courses in leading Chinese universities.
In February 2025, Chinese universities, including Shen-
zhen University, Zhejiang University, Shanghai Jiao Tong
University, and Renmin University, launched programs
focused on DeepSeek technologies. These courses cov-
er key technologies and address ethical norms, security,
and privacy issues, fostering innovation in education and
technology. Moreover, universities are implementing these
technologies to improve their educational platforms. For
instance, Shanghai Jiao Tong University uses DeepSeek to
modernise learning systems, while Renmin University ac-
tively incorporates these technologies into its educational
and administrative processes (Reuters, 2021).

China is also actively implementing AI in adaptive
learning, significantly personalising the educational pro-
cess. The Yixue Squirrel Al platform, launched in 2016, is
an example of the successful application of machine learn-
ing for real-time student knowledge analysis. It adapts as-
signments based on each student’s needs, greatly improv-
ing learning efficiency. W. Cui et al. (2019) investigated the
effectiveness of the adaptive learning system “Yixue Squir-
rel AI” for middle school students in China. They compared
students’ learning outcomes in mathematics and English
using this system with traditional classroom instruction
conducted by expert teachers, as well as with another
adaptive English learning platform called BOXFiSH. The
results showed that students who used the “Yixue” system
achieved better learning outcomes compared to both tradi-
tional instruction and the other adaptive platform.

One of the most impressive achievements in the use
of Al in education has been the creation of the virtual stu-
dent Hua Zhibing, developed based on the deep learning
model Wudao 2.0. This virtual student, designed by the
Beijing Academy of AI in partnership with Zhipu.Al and
Xiaoice, is capable of processing up to 1.75 trillion pa-
rameters and can already write poetry, draw, and express
emotions (Fan, 2021). This project is actively supported by
China’s national Al development strategy, which promotes
the integration of Al technologies into various fields of life,
including education. Chinese universities are also active-
ly developing tools for the automated grading of written

Scientia et Societus, Vol. 4, No. 1, 2025

assignments. For example, a university in Zhejiang Province
has started using an essay grading system developed by Ali-
baba. This system can check grammatical errors in texts with
accuracy surpassing that of humans, while the grading pro-
cess takes only 40 seconds. However, it is not yet capable of
evaluating the style and structure of sentences, which is one
of the current limitations of the technology (iPress, 2018).
Nonetheless, this system is a significant step toward au-
tomating assessment and enhancing learning efficiency.

China is also actively developing student attention
monitoring systems using cameras and facial recognition
algorithms. These systems assess students’ engagement
levels during lessons and help teachers better understand
how students perceive the educational material. They can
be used to adjust teaching methods and improve teach-
er-student interaction. In the European Union, Al tech-
nologies are actively being integrated into the education-
al process, particularly through national initiatives and
programs aimed at preparing students and teachers for
future technological challenges. France has become one
of the leaders in integrating Al into educational programs.
Starting in September 2025, students in grades 8 and 10
will study AI fundamentals, while online courses will be
available for other educational levels. Teacher training is
a key component of this initiative, with 10 training mod-
ules developed to cover various aspects of Al use in the
classroom. Additionally, a document outlining ethical
norms and standards for Al use in schools is planned to
ensure the safe and responsible application of these tech-
nologies (Voloshyn, 2025).

As part of the effort to develop students’ digital skills,
France also plans to introduce an Al-based application,
MIA, for 800, 000 10™-grade students. This tool will assist
students in learning French and mathematics by providing
personalised exercises that adapt to each student’s needs.
AT algorithms will analyse student responses and recom-
mend the next tasks, optimising the learning process and
increasing its effectiveness (Ukrinform, 2023a). Germa-
ny’s experience in implementing Artificial Intelligence in
education is vividly demonstrated by the practice of Sie-
gen University. This institution has established a special
support structure aimed at integrating digital technolo-
gies, particularly generative Al, into teaching. The Digital
Teaching Team at Siegen University actively collaborates
with the administration, faculty, and students, adapting
Al tools to real educational needs. The primary focus is on
personalised learning, automated knowledge assessment,
and developing students’ critical thinking in working with
Al The key areas of work for the support structure, which
was created and implemented at the university to develop
students’ skills during the learning process, include:

Awareness — enhancing understanding of AI’s po-
tential in education.

Professional growth — improving teaching method-
ologies through digital solutions.

Infrastructure - creating a technological framework
that meets the needs of both faculty and students.



Experimentation - testing new Al tools in the edu-
cational process.

Support - providing technical and didactic assis-
tance for digital learning.

Coaching - offering individual and group consulta-
tions on Al usage.

Collaboration and exchange — building a communi-
ty for interaction and experience-sharing on digital tech-
nologies.

Monitoring and reflection - assessing the effective-
ness of Al tools in education.

Assessment — developing digital tools for evaluat-
ing student knowledge (Larina, 2024).

The initiative at Siegen University demonstrates that
a comprehensive approach to Al integration in education
can significantly enhance teaching effectiveness, making
learning more personalised and adaptive. The implemen-
tation of Al technologies contributes not only to improved
academic performance but also to developing students’
digital literacy skills. Estonia is also actively implementing
Al initiatives, particularly through the national program
Al Leap. This program aims to equip high school students
with AI skills in collaboration with leading technology
companies such as OpenAl and Anthropic. The program
covers around 20,000 students aged 16-17 and 3,000 teach-
ers, providing access to Al learning tools and fostering crit-
ical thinking. The project has a budget of €3.2 million, with
plans to expand it to €6 million. Additionally, there is a
strong focus on ensuring digital equality, especially in un-
derprivileged communities. By developing this initiative,
Estonia aims not only to enhance young people’s qualifi-
cations but also to promote innovation in education and
combat misinformation (Ukrinform, 2023b).

Beyond government initiatives, private startups in Eu-
rope are also actively integrating Al into the educational
process. One such startup is Century, founded in London in
2013 by Priya Lakhani. The Century platform utilises cog-
nitive neuroscience and data analytics to create personal-
ised learning plans, reducing the workload for teachers and
providing students with individualised learning recom-
mendations. This startup helps optimise the educational
process by considering each student’s unique character-
istics, making learning more effective. A crucial aspect of
AI development in the EU is its regulation. Starting Feb-
ruary 2, 2025, specific provisions of the EU Artificial Intel-
ligence Act will take effect, setting requirements for the
safe use of Al in various fields, including education. The
Act prohibits practices that violate ethical principles, such
as manipulating people or infringing on privacy. Violating
these requirements may result in substantial fines, empha-
sising the EU’s serious approach to Al safety and ethics.
For instance, within the EU, penalties could reach up to
€35 million or 7% of a company’s annual turnover within
the EU (Deloitte, 2025).

InJapan, Al is being actively integrated into the educa-
tion system, particularly through guidelines developed by
the Ministry of Education for the limited use of generative
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Al tools like ChatGPT. These guidelines allow Al to be used
to generate discussion ideas and improve English commu-
nication skills but prohibit its use in completing creative
assignments to prevent academic dishonesty. This ap-
proach reflects a commitment to academic integrity while
allowing students to use Al to enhance language skills and
develop critical thinking (Ukrinform, 2023a). Advance-
ments in educational technology in Japan are not limit-
ed to the school system. The Japanese company Benesse
has developed an Al-based resource to help elementary
school students create their research projects. This service
provides recommendations on topic selection, hypothesis
formulation, and summarising conclusions, fostering in-
dependence, research skills, and critical thinking. Such an
initiative enables children not only to acquire basic knowl-
edge but also to develop skills that will be valuable in the
future, ensuring a deeper approach to learning and self-ex-
pression (First Cambridge Center, 2023).

Al is also making its way into higher education in Ja-
pan. The Ministry of Education has encouraged universi-
ties to develop individual guidelines for using generative
Al, tailoring them to specific programs and courses. This
allows universities to integrate Al based on the needs and
requirements of each discipline, ensuring a flexible ap-
proach to the learning process. As a result, the Japanese ed-
ucation system enables future professionals to work with
cutting-edge technologies and apply them to solve specific
professional challenges, enhancing graduates’ competi-
tiveness in the global job market (Ukrinform, 2023b).

In May 2024, the Ministry of Education and Science of
Ukraine (2024), in collaboration with the Ministry of Digi-
tal Transformation, developed a draft set of recommenda-
tions for Al use in schools. This document provides clear
guidelines on how to turn Al into an effective assistant for
teachers, fostering innovation in the Ukrainian education
system. The purpose of these recommendations is to pro-
mote principles and approaches for the responsible use of
Al systems in general secondary education, ensuring hu-
man rights compliance, adherence to professional ethical
standards, and increasing teachers’ awareness of potential
risks and challenges. This aims to enable educators to en-
gage with Al systems critically, effectively, and ethically
and fully utilise their potential. These recommendations
are based on current international practices.

The integration of Al into Ukrainian education is still
in its early stages, but the country is actively moving to-
ward digitalising the learning process. The use of online
learning platforms and Al technologies has already become
a vital component of Ukraine’s educational development.
One example of such innovation is the Ukrainian platform
GIOS, which incorporates Al elements to analyse students’
progress in mathematics. This platform tracks student per-
formance, automatically adjusts learning materials to their
needs, and offers personalised assignments for better mas-
tery of the subject. Such an approach makes learning more
individualised and effective, providing teachers with valu-
able tools for precise student assessment.
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Moreover, alongside these initiatives, Ukraine must
develop other aspects of Al integration in education,
particularly teacher training. Professional development
programs should be created to equip educators with the
necessary skills to effectively utilise Al to enhance student
outcomes. This may require the implementation of train-
ing sessions and courses aimed at improving teachers’
qualifications and helping them adapt to new educational
realities. Although the introduction of Al into Ukrainian
education is still in its early stages, its significant potential
for improving the quality of the learning process is already
evident. The successful development of such initiatives
requires not only technological infrastructure but also a
clear strategy and government support to ensure equal ac-
cess to Al technologies for all students, regardless of their
region or socioeconomic status. Successful integration of
innovative technologies in education requires close col-
laboration between universities, the government, and in-
dustry, as well as the development of new methodological
approaches to teaching that align with the modern labor
market demands (Sichko et al., 2025).

The use of Artificial Intelligence in the educational
process has great potential to enhance learning quality.
However, this process is associated not only with advan-
tages but also with numerous risks and challenges that re-
quire careful examination and consideration. F. Kamalov et
al. (2023) explore the impact of Artificial Intelligence on
education, focusing on its applications, benefits, and chal-
lenges. In addition to the advantages, the authors also dis-
cuss potential negative aspects and ethical concerns relat-
ed to the implementation of Al in education, emphasising
the importance of responsible technology use.

One of the biggest issues related to Al in education is
privacy concerns. As more and more student data is collect-
ed and stored on Al-driven online platforms, schools must
take measures to protect the confidentiality of this infor-
mation to prevent breaches or leaks. Surveillance is anoth-
er concern, as facial recognition technology is becoming
increasingly common in schools. If not properly controlled,
its use could lead to unethical tracking of students’ move-
ments (Zilberman, 2024). The second most pressing issue
in implementing modern Al is misinformation, which is
currently referred to as “hallucinations” in Western Euro-
pean countries. Al can provide instant answers to questions
but often does so superficially. When faced with complex or
highly specialised queries, ChatGPT frequently struggles to
find accurate and precise information, leading it to gener-
ate content by fabricating or mixing facts (Vseosvita, 2025).

Automated grading systems may be prone to errors
or misconfigured algorithms, potentially resulting in un-
fair or inaccurate assessments. Additionally, there is a risk
that teachers may overly rely on technology for evaluation,
neglecting the importance of human judgment, includ-
ing emotional and social assessments of students, which
algorithms cannot always predict. Another challenge is
the availability of modern infrastructure and internet ac-
cess, which may be lacking in some regions or for socially
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vulnerable groups. The war has further exacerbated this
issue: due to the destruction of energy and telecommuni-
cations infrastructure, many communities are left without
stable connectivity and electricity. The forced displace-
ment of families, particularly to rural or frontline areas,
complicates children’s access to quality education. The lack
of necessary equipment or network access may deepen the
digital divide, preventing students from low-income fam-
ilies, internally displaced children, or those from war-af-
fected regions from benefiting from AI-powered education.
The implementation of Al in education raises concerns
about job security for teachers, as the automation of many
processes, such as grading and selecting learning materi-
als, may reduce the need for human involvement. While Al
can be a powerful tool to support teachers, it is essential
to ensure that technology complements their work rather
than replaces them. Educators must remain at the center
of the learning process, using their professional expertise
to interpret and integrate Al-generated results effectively.
The intensive use of Al in education may have psycho-
logical effects on students, especially if they feel that their
progress is assessed solely by machine algorithms rather
than through the support of teachers or peers (Stanford
University, 2023). A lack of social interactions and human
communication could negatively impact students’ emo-
tional development, particularly at younger ages. There-
fore, technology should be integrated in a way that fosters
social interaction and emotional growth among students.
Thus, the global experience of applying Artificial Intel-
ligence in education demonstrates significant potential
for transforming learning processes, ensuring personal-
isation, and improving education quality. However, each
country faces unique challenges that require specialised
approaches and implementation strategies. An analysis of
international practices indicates that the successful inte-
gration of Al is only possible with systematic support, clear
regulation, and the active involvement of all stakeholders.
For Ukraine, this experience can serve as a guideline for de-
veloping effective solutions aimed at overcoming existing
challenges, improving teaching methodologies, and max-
imising the potential of digitalisation in education.

CONCLUSIONS

This study analyses international experiences in imple-
menting Artificial Intelligence in the educational process,
revealing key trends, challenges, and prospects for ap-
plying this technology in various countries. It has been
determined that Al is actively integrated into the educa-
tional systems of developed nations, including the United
States, China, EU countries, and Japan, where adaptive
learning platforms, automated assessment systems, and
virtual assistants are widely used. The analysis has shown
that the most effective approaches are comprehensive
ones, which include not only the technical implementa-
tion of AI but also the development of pedagogical strat-
egies and teacher training for working with new technol-
ogies. The use of Al contributes to personalised learning,



improved knowledge assessment, and the development of
independent study skills. However, the study also high-
lights risks associated with excessive student dependence
on Al, potential algorithmic biases, and concerns regard-
ing data privacy and security.

Comparing experiences from different countries has
made it possible to identify best practices that could be
adapted to Ukraine’s educational system. These include
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development of effective methods for integrating Al into
the learning process, and the evaluation of these technolo-
gies’ long-term effectiveness. Another important direction
is improving interaction models between teachers, stu-
dents, and Al systems to optimise and enhance the effi-
ciency of the educational process.
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AHani3 Mi>KHapoAHOro AOCBiAY BNPOBaA KEHHSA
LUTYYHOrO iHTe/NIeKTY B OCBITHIM npoLec

AHOTALifl. AKTyanbHiCTH IBOTO MOCTIIKEHHS 3YMOBJI€HA CTPIMKMM PO3BUTKOM IITYYHOTO iHTEIEKTY, SKUii
BiIKpMBa€ HOBi MOJIMBOCTI AJs1 I€PCOHa/li30BAHOIO HABUaHHS, aBTOMAaTM30BaHOIO OLIHIOBAHHS Ta MiABUILEHHS
edekTuBHOCTI BMKIagaHHsA. OgHAK BiH TAaKOX CTBOPIOE BUKJIMKM, MOB’SI3aHi 3 €TUMKOW, KOHQIOEeHIiIIHICTI0O JaHUX,
aATOPUTMIUHOIO YIIepeJKeHICTIO Ta MOTeHILiiHUM 3HIDKeHHSM KPUTMYHOTO MMUCJIEHHS CTyAeHTiB. MeTowo JaHOTO
IOCTiIKeHHsST Oy/lI0 TPOBeNeHHSI aHadi3y CyyacHMX TeHJEeHIIi/f 3aCTOCYBaHHSI IITYYHOTO iHTENEeKTY B OCBiTHbOMY
Tpo1ieci, oliHKa 10ro BIUVIMBY HA HABYAHHS Ta BUKJIALAHHS, 30KpeMa Ha GOopMyBaHHSI MAaTeMaTUYHOI KOMITIETEHTHOCTI
VYHiB, a TaKOXX BM3HAUEHHSI MEPCIEKTMB i BUKIMKIB, IO CYIPOBOIXYIOTh Iieii mpoiec. Y poboTi 3acTOCOBAHO
MeTOIM aHaji3y HayKoBMX MyKepes, MOPiBHS/IbHMII aHami3 MixkHapomHoro mocsimy CIIA, Snonii, Kuraio, €EC Ta
y3araJbHeHHs OTPMMAaHMX pe3y/abTaTiB. JJoCIipKeHHS [10Ka3ajo, [0 PO3BUTOK iHTeIeKTyaJbHUX HABUaJIbHUX CUCTEM Y
1970-x pokax 3aIovaTKyBaB iJlel0 IepCOHaTi30BAHOTO HAaBUAaHHS, ajie CKIaJAHICTh MOJIETIOBAaHHS a6CTPAKTHUX TTOHSTh
obMeskyBasia ixHI0 eeKTUBHICTh. [[MHAMIYHI TeOMeTPUYHI CepeloBMIIA 3HAYHO PO3MIMPIWIM MOXKIMBOCTI Bidyamizarii
reoMeTPUYHMUX TMPOIECiB, a iHTerpaiist 3 cucTeMamMu aBTOMAaTH30BAHOTO OBEJEHHS TeOpeM Yy Takux IuiaTdopmax,
K GeoGebra ta QED-Tutrix, 3a6e3neunna ¢popmanbHy mepeBipky nqoBemeHb. OKpiM TOro, MOGiIbHI JOJATKM, TaKi SK
Photomath i Socratic, cripoiyioTh po3B’si3aHHS MaTeMaTUYHUX 33324, BUKIMKAIOUYM JUCKYCil I[00 IXHbOTO BIUIUBY
Ha DPO3BUTOK AHAJIITUYHOIO MMUCIEHHS. [HO3eMHMII [OCBif IpPONEMOHCTPYBaB pi3HI MigXoau A0 BIPOBAIKeHHS
mTy4YHOro iHTenexty: y CIIA ta Kutai akTMBHO 3aCTOCOBYIOThCS afanTuBHi matdopmu (ALEKS, Knewton), BipTyasibHi
acucteHTu (Cognii) Ta aBTOMaTM30BaHi cucremu ouiHoBaHHS (Gradescope). Y €C akIeHT pOOUTHCS HA €TUUHOMY
BUKOPUCTAHHI HEIIPOHHMUX MepexX, a B SIMOHii NiloTh 0OMekeHHSI Ha reHepaTMBHI MOJENi Y HaBUaJIbHOMY ITPOIIECi.
B VkpaiHi BOpOBaAsKeHHS IITYYHOTO iHTeNeKTy repebyBae Ha MOYATKOBIi cTafii, OHAK PO3BUBAIOTHCS MePCIIeKTUBHI
iHiliaTuBY Mm010 fioro iHTerpaiiii. [I[pakTMUHe 3HaUeHHS JOCTiIKeHHS MMOJIITaE y BU3HaUeHHi TepCIeKTUBHMUX HATIPSIMiB
3aCTOCYBAHHS IITYYHOTO iHTEJIEKTY B OCBiTi, II0 MOXXe OyTM iMIIEMEHTOBAHO y OCBiTHi IporpaMu MaTeMaTUUYHOI
MiJrOTOBKY 3100yBayviB SIK BUILO1 TaK i 3aranbHOI OcBiTH. OTpMMaHi pe3yabTaTy MOKYTb CIIPUSITH ITiITOTOBLIi IIe1aroTiB
0 e(eKTUBHOTO BUKOPUCTAHHS CY4aCHUX TEXHOJIOTIi Ta pO3PO6IIi eTMUHMX CTAHAAPTIB X 3aCTOCYBaHHS

KnouoBi C/10BaA: aganTuBHe HABYaHHS ; TepCOHAIi30BaHe HABUAHHS ; aBTOMATM30BaHe OI[iHIOBAHHS ; iHTeleKTyanbHi

HaBuanbHi cuctemu (ITS); muHamiuHi reometrpuuHi cepemoBuia (DGS); cucTemMu aBTOMATUM30BAHOTO [OBeIEeHHS
TeopeM (GATP)
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Peculiarities of training future specialists in higher education
institutions using innovative teaching technologies

Abstract. The rapid technological development of the world opens up new opportunities for higher education
institutions, but at the same time presents a series of serious challenges in the context of preparing future specialists.
The article aimed to analyse trends in education, and the peculiarities of training future specialists in higher education
institutions using innovative teaching technologies. Through a thorough analysis of current research and practical
developments in this field, the article emphasised the main trends in educational technologies, including the use of
information and communication technologies, artificial intelligence, augmented and virtual reality, Big Data, learning
analytics, network technologies, television and video technologies, project-based learning, gamification, microlearning,
STEAM education, and others. Six key reasons for the necessity of integrating these technologies into the preparation of
teachers in higher education institutions were outlined. The main characteristics of these trend teaching technologies
were identified as interactivity, deeper learners’ engagement and motivation, possibility of personalisation, active
collaboration (including global and networking), facilitation of learners’ critical thinking and problem-solving, promotion
of their interdisciplinary skills and digital competencies, development of readiness for technological challenges and
driving innovation in the classroom in future, full or particular automation, efficiency of the educational process, support
for learners’ lifelong learning, etc. The results of the study can be used by teachers in the process of developing curricula
of educational components, textbooks and manuals, methodological materials that ensure the educational process in
a pedagogical higher education institution; updating the content of lecture courses and tasks of pedagogical practice,
substantiating new teaching methods in higher education and in the system of teacher training

Keywords: technological approach; digital tools; interactive learning environments; pedagogical techniques;
educational advancements; teacher competencies; online platforms

INTRODUCTION

Ukraine’s integration into the European educational space, contemporary times is undeniable due to the rapid tech-
coupled with the ongoing informatisation and digitalisation = nological advancements transforming the landscape of
of higher education, calls for adopting modern approaches  higher education. Integrating innovative teaching technol-
to organising the educational process in higher education  ogies presents a unique opportunity for higher education
institutions (HEIs). The relevance of this research topic in  institutions to adapt to these changes and enhance the
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preparation of future specialists. With the increasing reli-
ance on digital tools, artificial intelligence, virtual reality,
and other cutting-edge technologies, educational institu-
tions need to evolve to meet the demands of both students
and the workforce. This study highlights the growing need
to modernise educational processes, improve teaching
methods, and integrate new technologies that foster great-
er student engagement, motivation, and critical thinking.
In light of the digitalisation of education, innovative teach-
ing methods are not only relevant but necessary for devel-
oping the professional competencies of future specialists,
particularly in fostering digital literacy, problem-solving
skills, and interdisciplinary knowledge.

The formalism and inflexibility in approaches to or-
ganising educational, scientific-technical, and innovative
activities in Ukraine was highlighted in the Strategy for the
Development... (2022). These regulations also emphasised
the need to enhance education quality through innovation
and to support the professional development of academic
staff through the integration of innovative technologies.
The contemporary labour market demands specialists who
not only possess fundamental competencies but are also
equipped with digital skills.

According to K. Novruzova (2024), who explored the
possibilities of using information and communicative
technologies in higher pedagogical education, the key
demand of the modern era is to organise the learning
process in educational institutions using completely new,
more dynamic and innovative methods. A study on the
usage of innovative technologies by educators in higher
education by researchers V. Prylypko et al. (2024) revealed
that only two-thirds of higher education instructors ef-
fectively and consistently utilise innovative methods
(22% of teachers exhibit a low level of engagement with
these technologies, 12% show below-average engage-
ment, 28% demonstrate an average level and 38% exhibit
above-average engagement). It underscored the need for
enhanced innovative practices in higher education insti-
tutions and for fostering future specialists’ readiness to
incorporate modern teaching technologies into their pro-
fessional activities. S. Vitvytska’s (2024) research on the
implementation of the competence approach in the ped-
agogical training of future teachers in higher education
emphasised that readiness for innovative pedagogical ac-
tivity should be as the outcome of the pedagogical train-
ing of specialists. S. Vitvytska understood this readiness
as a complex, dynamic, multi-component personal educa-
tion, consisting of three components: target (profession-
al-pedagogical orientation), basic (pedagogical abilities),
and operational (competencies).

According to the findings of a survey conducted by
H. Kharkevych et al. (2024), a significant majority of teach-
ers, 92% of respondents, affirm the necessity of integrating
innovative technologies in the teaching English in HEIs.
This integration was seen as crucial for effectively prepar-
ing students for their professional careers and ensuring
their competitiveness in the labour market. Additionally,
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75% of respondents emphasised the importance of fos-
tering students’ readiness for the use of innovative tech-
nologies in teaching English within HEIs. Authors largely
concur with the conclusions drawn by H. Kharkevych et
al. (2024) regarding the most effective innovative tech-
nologies for teaching English in HEIs (interactive learning
technology, distance learning, multimedia technologies,
virtual environment technology, and microlearning tech-
nology). However, it is important to note that distance
learning is more accurately described as an education-
al mode or approach to education rather than a distinct
technology. T. Hulko & B. Romanenko (2024), studing the
question of quality training of future specialists in HEIs,
named innovative forms and methods of learning that al-
low the use of new teaching technologies, namely: con-
textual, remote, game, problem-based, modular learning,
full assimilation of knowledge. Therefore, the question of
identifying the status of some innovations as technolo-
gies, forms, or methods is open now and important to clar-
ify in educational discourse.

Taking into account the peculiarities of the profession-
al training of future specialists in the conditions of mixed
learning in HEIs, V. Pugach (2024) characterised the most
promising technologies of distance learning, including:
gamification of the process of professional training of fu-
ture specialists, quest technologies, cloud-based learning
technologies, intelligent information systems in education,
mobile learning technologies, immersive technologies. But
in authors’ opinion, the following modern technologies
should be added: artificial intelligence and adaptive learn-
ing, virtual and augmented reality, blockchain in educa-
tion, learning analytics, microlearning, and also such tools
as online educational resources and platforms, etc.

I. Knysh et al. (2023) identified the main innovative
technologies leading in education (problem-based learning
technology, modular learning technology, business game
technology, situational modeling technology, developmen-
tal learning technology, interactive learning technologies,
case technology, collective and group learning technolo-
gy, etc.), but authors of this study consider collective and
group learning technologies mostly as forms of learning.
As A. Tkachenko (2024) stated, exploring new approaches
and teaching technologies, that there are enough exam-
ples of successful implementation of innovations in high-
er education both worldwide (Stanford — Stanford Online
platform; Harvard - “Digital Learning” project; University
of London - “Coursera Partnership” project; Duke Univer-
sity — “Duke Innovation & Entrepreneurship Initiative”
programm; MIT Media Lab. - Project “Learning Initiative”)
and in Ukraine (Taras Shevchenko National University of
Kyiv - project “Virtual University”; National University
“Lviv Polytechnic” — innovative laboratories).

The outcomes of the pedagogical experiment, con-
ducted by I. Savytska et al. (2024) at the Higher Educa-
tion Institution “Podolsk State University”, show that
using electronic educational resources (Google digital
tools, Moodle, and Zoom platforms) is of great importance
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and contributes to the improvement of the professional
training of future specialists. The authors of this experi-
mental work emphasised that integrating innovative edu-
cational technologies helps the applicants of higher educa-
tion obtain knowledge accessibly and comfortably, improve
their self-study skills, maintain constant contact with the
course leader, receive consultations, and participate in
scientific research work. Despite these researches on im-
plementing innovative educational technologies in train-
ing future specialists in HEIs, further investigation is still
required. Thus, the objective of the article was to provide
a theoretical justification and synthesis of the distinctive
peculiarities of preparing future specialists in higher ed-
ucation institutions through the application of innovative
teaching technologies.

MATERIALS AND METHODS

This study utilised a combination of research methods to
analyse the integration of innovative educational tech-
nologies in higher education. A comprehensive review of
contemporary literature was conducted to assess current
trends and practices in the use of innovative tools and tech-
nologies in high school educational process. This review
also explored the specifics of various technological plat-
forms and resources in enhancing the educational experi-
ence. This review also investigated the specifics of various
technological platforms and resources in improving the ed-
ucational experience. In addition, the authors of the article
shared their own practical experience and beliefs about the
use of the latest teaching methods in teaching at a higher
education institution, namely Hryhorii Skovoroda Univer-
sity in Pereiaslav (HSUP). The collected data and analysis
of the experience of using online resources and modern
educational technologies allowed us to gain insight into
the implementation and role of innovative teaching tools.
The analysis of these responses helped to understand the
impact of these technologies on student motivation and
engagement, improving their learning outcomes, and de-
veloping and updating their professional competencies.
Based on the review of modern scientific literature,
analysis of the essence and specifics of the functioning
of innovative technologies in higher education, and the
authors’ practical experience, authors of this article have
established the role of such innovations in the develop-
ment of professional competencies of future teachers and
systematised the key reasons why integrating these tech-
nologies into teacher training in higher education institu-
tions is essential. Synthesis made it possible to summarise
the results and formulate a list of peculiarities of training
future specialists in higher education institutions using
innovative teaching technologies. In addition, compara-
tive analyses were conducted between traditional teaching
methods and the use of innovative technologies, which al-
lowed us to identify the advantages and disadvantages of
such approaches. The study of the effectiveness of the use
of modern tools in teaching revealed a link between the ac-
tive use of digital resources and an increase in students’
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interest in the learning process, their ability to learn inde-
pendently and think critically. Also, based on the results of
the study, the main barriers and difficulties that may arise
when introducing innovative technologies into the educa-
tional process were identified, and recommendations were
formulated to improve the training of future specialists us-
ing innovative technologies.

RESULTS AND DISCUSSION

Information and communication technologies (ICT) play a
crucial role in training future specialists in higher educa-
tion institutions within a blended learning environment.
In addition to traditional multimedia tools (such as elec-
tronic libraries, catalogs, textbooks, manuals, dictionaries,
encyclopedias, simulators, testing programmes, and edu-
cational resources available on the Internet), modern tech-
nologies also include interactive tools like maps, atlases,
conferences, competitions, research works and projects,
distance courses, and interactive whiteboards, projectors.
Other key technologies include modelling tools, virtual re-
ality (VR) or augmented reality (AR), and networking tech-
nologies, as well as Google services (e.g. Google+ social
platform, Google Apps for educational institutions — Gmail,
Google Calendar, Google Talk, Google Docs, Google Sites,
Google Video, Google Forms), etc.

The information and communication technologies
integration in higher education contributes to the devel-
opment of students’ ability to work with information, and
improve communication skills and creative abilities. Addi-
tionally, it supports the formation of theoretical, creative,
and modular reflective thinking. The use of ICT not only
expands the potential of the educational process but also
ensures the education effectiveness, prepares younger gen-
erations for life in the information space and enables the
development of student’s creative potential. ICT can pro-
duce significant results only when there are generations of
teachers who are ready and willing to use modern means in
curricular and extra-curricular activities, and when there
are methodists who can develop a methodology for using
them in the educational process, including the significant
number of examples based on which even a peripatetic
teacher can use a computer.

In the context of martial law and the introduction of
distance and blended learning, the use of electronic ed-
ucational resources, computer interactive systems, and
interfaces in the training of higher education students
is relevant. In particular, when teaching pedagogical
courses at Hryhorii Skovoroda University in Pereiaslav,
the following asynchronous and synchronous interaction
tools are used to intensify and enhance learning: Moo-
dle, Google Classroom, Google Meet, Google Forms, elec-
tronic textbooks, audio and video materials, mobile tech-
nologies (Viber, WhatsApp), cloud technologies (Google
Drive), online whiteboards, task design sites, etc. Lectures
and practical classes on MS Teams, Zoom, and multimedia
Microsoft PowerPoint presentations (with the possibili-
ty of organising higher education students into creative



groups to solve educational problems) have proven to be
the most effective forms of teaching educational material.
For more effective training of students, recommendations
for practical and creative tasks could be presented in the
form of videos on the YouTube channel (of the HEI or the
teacher’s one), the website of the HEI (or a department
page), social media pages (Telegram, Facebook, Insta-
gram), e-mail, etc. Popular distance learning providers at
HSUP and others are the platforms such as Future Learn,
Coursera, Prometheus, and EdEra, etc.

The following modern educational technologies are
actively used in the educational process of HEIs: network
technology (implemented using local and global networks
and allows for interactive interaction of all subjects of the
educational process), case technology (educational materi-
al is selected and compiled by the teacher in advance into
a special set and sent to students for self-study), television
and satellite technology (implemented using the broadcast
of classes on television and/or YouTube), etc.

At HSUP future specialists of the specialty Al Edu-
cation Sciences are taught such educational components
as “Modern Educational Technologies”, “Pedagogical
and Management Technologies”, “Modern Technologies
of Teaching and Education”, “Digital Tools in the Educa-
tional Activity of a Teacher”, the students of the specialty
A4 Secondary Education (language and foreign literature
(English)) are taught “Information Technologies in Edu-
cation”, “Media Literacy” and “Digital Tools in the Educa-
tional Activity of a Teacher”. The effective training of high-
er education students in distance and blended learning at
HSUP is facilitated by the quality electronic educational
environment of the university, which includes an informa-
tion portal and institutional repository; free access to Web
of Science, Scopus; search engine services and the open
scientometric database Google Scholar; universal biblio-
graphic managers Mendeley, EndNote Basic.

The implementation of such and other innovations
contributes to the development of a modern educa-
tional environment. As the study by A. Kozhevnikova &
P. Kozhevnykov (2024) highlighted, that the professional
development of future teachers is significantly influenced
by the innovative learning environment, which is simulta-
neously developed due to the innovation activity of stu-
dents. Yu. Tulashvili (2022) emphasised that future spe-
cialists, trained in higher education institutions in fields
related to professional functions and activities associated
with digitalisation, should acquire essential competencies
in various areas. Specifically, this includes methods for ana-
lysing and processing large datasets (Big Data) that cannot
be handled through traditional methods due to their large
volume, in order to obtain new, high-quality knowledge.
Furthermore, future specialists should understand the In-
ternet of Things (IoT), which is a modern communication
model where objects (“things”) use information technol-
ogies to interact with each other and their environment.
This includes networks of physical devices that provide
Internet-based services and mobile apps that use “smart”
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machines to exchange information through common man-
agement, control, and processing systems.

Other important areas include wearable technolo-
gies, which are electronic accessories worn on the hu-
man body that exchange data with the global network
and other devices, functioning based on the user’s move-
ments or environmental changes. Cloud technologies are
also essential, enabling distributed digital data process-
ing, where computing resources are provided as online
services to internet users. Additionally, cloud computing,
which involves applications that operate under an “In-
frastructure as a Service” (IaaS) system, is crucial. In this
system, users receive basic computing resources (such as
processors and storage) and use them to create their op-
erating systems and applications.

Other key areas include sensor technologies, which
involve the use of sensors that provide data for applica-
tions in industries like manufacturing and medicine, for
tasks such as process control, diagnostics, intensive care,
monitoring, and security. Future specialists should also be
familiar with social networks, which are software servic-
es and platforms for interaction among people in groups,
enabling users to create and share public or semi-public
content and maintain connection lists. Mobile systems and
network administration are also important, as they involve
managing mobile internet systems with special computer
algorithms that create ways to receive and provide infor-
mation flow through internet communications.

The development of applications (apps) is another
critical area, which involves creating native and cross-plat-
form apps. Native applications are developed for specific
platforms or devices, while cross-platform apps can run on
multiple systems by adapting the source code. Robotics is
another important field, which involves technologies for
automating complex processes through robotics. Finally,
additive manufacturing (3D printing) is an essential area,
involving the creation of three-dimensional objects by su-
perimposing successive layers of material based on a digi-
tal model. Scientists S. Palamar & L. Nezhyva (2023) em-
phasised the effectiveness of various digital technologies
in training future specialists, particularly for:

creating mind maps for interactive lessons — Mind
Meister;

presenting educational material — Google Presenta-
tion, PowerPoint;

visualising educational topics, concepts, rules, ex-
periments, story plots, actions of characters, communica-
tion situations, etc., in comic book frames — Comic Master,
StoryboardThat;

visualising thematic content using a word cloud —
WordArt;

producing didactic tools for teaching with the help
of infographics — Canva;

organising educational activities and preparing
WebQuests using a virtual whiteboard - Padlet;

preparing interactive tasks — Learningapps;

online testing — Kahoot!.
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It should be added that the use of comics based on
electronic resources such as Pixton has also gained popu-
larity in the process of training future specialists in HEIs.
In this study, authors of this article emphasised blockchain
technology, the distributed digital registry of decentral-
ised network storage, which allows any number of partic-
ipants to create a secure network where programmes and
information are virtually impossible to fake or destroy. In
other words, a blockchain is a chain of data blocks (texts,
images, videos, software applications) that are linked to
each other and stored as identical copies on many differ-
ent computers. This technology can be used in the educa-
tional process in HEIs for final and intermediate assess-
ments, including student knowledge evaluation (such as
pass/fail assessments, exams, and qualification works/
thesis defences). According to D. Verbivskyi (2023), block-
chain technology is one of the most reliable, proven and
secure ways to record, store, and use the results obtained.
Moving away from paper documents is quite possible in
the digital educational environment.

In the context of this study, attention should also be
given to game-based learning technologies, which have be-
come increasingly popular among students. Game technol-
ogies are an integral part of modern pedagogical technol-
ogies that help enhance the professional training of future
specialists in HEIs. Three key functions of game technology
were identified: educational (the development of general
learning skills), developmental (the enhancement of var-
ious mental functions), and formative (the cultivation of
personality traits and general culture). Thus, game tech-
nology is a system of methods and techniques employed by
future specialists, designed to achieve a specific goal and
focused on fostering enduring personal qualities in higher
education students through active game-based interaction.

It should be noted that the presence of clear stag-
es and sequence of organisation and application of game
technologies is one of the main features and a prerequi-
site for high-quality practical training of future special-
ists. N. Onyshchenko (2021) stated that a clear structure,
understandable for perception, samples of initial instruc-
tional documents and experience in the use of game tech-
nologies in higher education make it easier for students to
independently design and implement these technologies
during their pedagogical practice and in their future pro-
fessional activities.

In the training system for future specialists, it is im-
portant to focus on pedagogical games. According to
N. Machynska (2013) these games offer several advantag-
es: they stimulate students’ curiosity in finding solutions
to professional and educational problems within the game
environment; they foster greater interest in interperson-
al interaction, promote personal development (when used
optimally, they can generate long-term interest in self-im-
provement and the discovery of one’s potential); facilitate
the introduction of new communicative and behavioral
norms; they help students recognise the unique aspects
of their own lives, and create a sense of connection to
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the world as a whole. The scientist adds that pedagogical
games also encourage a better understanding and learning
to use the complexity of psychological, social, and organi-
sational communication processes between students; they
contribute to the acquisition of experience similar to what
students will apply in their professional lives; they moti-
vate game participants to develop specific personal skills
necessary for group learning processes; they balance the
activity of all students, as even passive group members are
engaged in the process (the game providing students the
opportunity to solve complex problems rather than remain
passive observers); they reduce participants’ anxiety (espe-
cially at the initial stage of work); they help alleviate cer-
tain defensive mechanisms (as instructions and adherence
to group norms allow for the modeling of complex behav-
ior patterns during the game); as a result, they can even
facilitate changes in the participants’ life attitudes (they
may become more tolerant of others’ opinions and value
orientations, and their self-perception may change, among
other things). Thus, given the significant advantages of
pedagogical games, authors state that their use should be
integrated into the practices of higher education.

Game technologies play a crucial role in shaping the
educational and professional motivations, interests, and
needs of future specialists. They also serve as a powerful
tool for influencing students’ intellectual and emotional
development. These technologies help increase motiva-
tion, foster independence and initiative, enhance commu-
nication skills, and stimulate the development of practical
skills and competencies in higher education students. The
specificity of game technologies lies in the fact that they
rely on the mechanisms of game activity, the actualisation
of emotional content associated with identification with a
certain role, active interaction, and achievement of individ-
ual and general outcomes. When teaching, it is advisable to
use business games (reproduction of the subject and social
specifics of a particular activity), role-playing games (acting
out certain life roles), Talk Show technologies (structured
discussions in which all participants take part), exercise
games (consideration of various situations), etc. Business
games play a special role in the context of training future
professionals, as they improve the quality of their profes-
sional competence. Specifically, business games contrib-
ute to the growth and enrichment of students’ potential,
including theoretical knowledge in their field, personality
traits, behavioral patterns, and work practices — elements
they will apply in their future professional endeavors. Var-
ious modifications of business games are often identified:
“Business Theater”, simulation games, role-playing games,
psychodrama and sociogram, exercise games, and “Talk
Shows”. The modern form of business games is computer
games. Thus, certain types of business games facilitate the
playing of business roles related to future professional ac-
tivities. It should also be mentioned that in the study of
pedagogical disciplines it is effective to use dramatisations
as role-playing games in which students communicate in
pairs with each other or in groups. This makes the class



more diverse, allows students to show independence, and
realises communication skills and speech skills. They can
help each other, and successfully correct the statements of
their interlocutors, even if the teacher does not give such
a task. Another effective tool is the Talk Show, a struc-
tured discussion in which all students participate. Scientist
O. Rogulska & O. Tarasova (2019) stated that Talk Shows
allow the teacher to control the course of communication,
evaluate the participation of each higher education stu-
dent in order to acquire the skills of public speaking and
discussion, expressing and defending their own position,
and forming civic and personal activity.

Project-based technologies contribute to the
high-quality professional training of future specialists
in higher education institutions. These technologies are
aimed at solving specific problems by students, which
involves, on the one hand, the use of various teaching
methods and tools, and on the other hand, the integration
of knowledge and skills from different fields of science,
technology, and creativity. The results of project work
should be substantial: if it is a theoretical problem, a spe-
cific solution should be provided; if it is a practical one, a
concrete result ready for implementation should be done.
Project-based technology involves the use of a range of
research, exploratory, and creative methods, techniques,
and tools by the instructor. It should be noted that the
ability to utilise project-based technology is an indicator
of a teacher’s high qualifications, innovative thinking, and
focus on the personal and professional development of
students during the learning process.

Internet projects are popular in the process of train-
ing future specialists; their aim is to enhance the speech
skills of higher education students and help them learn to
acquire significant amounts of information. There are two
types of projects, with significantly different planning, exe-
cution, and results: www-projects and E-mail projects. The
former focuses on developing the ability to find informa-
tion on the Internet and present the results, while E-mail
projects improve written communication skills. Authors
completely agree with the research made by The Associ-
ation for Educational Communications and Technology
(Bui, 2024), which had identified the most common current
trends in educational technology:

Video-assisted Learning, which is a type of learning
with the accessibility of content through digital displays,
and animated videos to improve students’ outcomes and
reduce teachers’ workload;

Blockchain Technology (Distributed Ledger Tech-
nology, DLT), which is a data storage technology used in
Massive Open Online Courses (MOOCs) and e-Portfolios to
verify skills and knowledge, solve the problems of authen-
tication, scale, and cost of e-learning, and can also help
graduate students publish their achievements at the stage
of job search;

Big Data, which is gathering and analysing learn-
er data that meets the needs of students and personalises
the educational process by expanding information on, for
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example, course topics, student enrollment, student per-
formance (time per course, completion, test results), and
student feedback (rating, surveys);

Artificial Intelligence (AI), that can automate key
activities in education (grading, tutoring, providing feed-
back between teachers and students, tracking students’
progress), enhancing in-class teaching and learning, and
preventing possible learning problems, etc.;

Learning Analytics, using data allows teachers to
understand and analyse student learning outcomes to op-
timise learning (for example, to determine what type of in-
formation (text, images, infographics, or videos) is popular
among students and should be used more, which pieces of
educational information need to be repeated and system-
atised, which students require additional attention due to
academic or behavioral problems, etc.), identify challenges,
and improve teaching strategies;

Immersive Learning with Virtual Reality (VR) and
Augmented Reality (AR), which help create interactive, ex-
periential learning, and could be particularly useful for ex-
plaining complex concepts that cannot be demonstrated to
students by simple images or even hands-on experiments
in the lab;

STEAM Education is a trend that applies significant
Science, Technology, Engineering, Art, and Maths content to
solve real-world problems through hands-on activities and
creative design; it enables students to take a greater interest
in the world around them, express and implement their ide-
as, think outside the box, and collaborate better with others;

Edutainment (the combination of education and
entertainment) is an innovative technology that combines
entertainment methods (cartoons, gifs, images, audio, spe-
cial animated training videos, digital educational enter-
tainment platforms, etc.) and active learning to create an
effective balance between information and entertainment,
encouraging lifelong learning;

Gamification, which is integrating game elements
that allow students to learn and practice in games, and
teachers to boost engagement and create a positive learn-
ing environment;

Microlearning, which is the most prevalent trend
in educational technology that focuses on short learning
units accessible anytime and anywhere, using interactive
content to engage students.

Moreover some of these trends may be joined easily
and used together effectively, for instance, VR or AR plus
gamification; STEAM plus microlearning; microlearning
plus VR or AR; gamification plus edutainment, etc.

L. Emerson & Z. Berge (2018) explained that micro-
learning is much more than just small chunks of just-in-
time learning delivered in media-rich formats to a variety
of mobile devices. According to O. Fedorova et al. (2022)
microlearning was stated as a modern educational and
methodological approach involving learning management
systems and social networks, which provides students with
access to tasks, discussion topics and educational content
thematically dosed, in specific situations, under control of
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the instructor. Authors of this article formulate the concept
of microlearning as an educational technology that enables
educators to provide learners with educational micro-mod-
ules with interactive, structured content and tasks, utilising
learning systems and social networks to engage learners.

Emphasising the importance of incorporating the
mentioned modern educational technologies, such as such
as Al, VR/AR, ICT, Big Data, learning analytics, network
technologies, TV/video-based technologies, project-based
learning, gamification, microlearning, STEAM-education,
blockchain, edutainment, and others, authors state that
these trend technologies not only reshape the way teach-
ing is delivered but also offer new opportunities for future
educators to enrich their further pedagogical activity. This
leads us to the fact that "future teachers should not only
acquire theoretical knowledge during training but also
be able to apply it in practice creatively and carry out in-
novative professional activities, effectively using the lat-
est learning technologies", raised by N. Onyshchenko &
N. Serdiuk (2023). This perspective motivated us to identi-
fy the key reasons why integrating these technologies into
teacher training in HEIs is essential:

1. The use of innovative teaching technologies great-
ly enriches the educational process and motivates learn-
ers to study, enabling more interactive, interesting, and
personalised lessons, for instance, VR/AR allows for im-
mersive experiences that bring abstract concepts to life;
Al ICT, and network technologies help teachers to tailor
the learning experience to suit individual student needs,
automate assessments, and incorporate multimedia to
boost engagement, etc.

2. They help teachers to adapt future educators to
technological change and digital challenges, by equipping
them with the necessary knowledge and digital literacy to
creatively integrate these tools into their further teaching
and foster an innovative classroom environment. For in-
stance, technologies like Learning analytics and Big Data
provide valuable insights into student progress, allowing
for personalised and adaptive teaching.

3. They promote critical thinking and problem-solv-
ing, fostering an environment where students actively
engage with the material. For instance, case- and pro-
ject-based technologies help teachers to create real-world
scenarios that challenge students to apply their knowl-
edge and innovate, encouraging deeper understanding
and creative solutions.

4.They can foster interdisciplinary skills, helping
students understand how different fields intersect and
enhancing their ability to think across disciplines. For in-
stance, using VR or AR in STEM subjects provides hands-
on learning opportunities, which allow students to experi-
ment with concepts in a tangible, interactive manner.

5. They allow teachers to make the personalisation of
learning possible. For instance, the use of Al and Learn-
ing analytics can create individualised learning paths that
accommodate different learning styles, ensuring each stu-
dent can learn at their own pace.
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6. Integration of these technologies can foster a cul-
ture of lifelong learning, equipping students with the skills
needed to adapt to new challenges throughout their careers.

Therefore, integrating these cutting-edge educational
technologies into training programs in HEIs can not only
enhance the quality of education but also ensure that fu-
ture educators can apply their knowledge creatively and
effectively. Scientist A. Tkachenko’s (2024) also highlight-
ed the advantages of using those key innovative technol-
ogies, including enhances accessibility and flexibility of
learning, the facilitation of the integrating theoretical
knowledge with practical application, the ability to tai-
lor the educational process to meet the individual needs
of students, the increase in student motivation, and the
promotion of creativity and critical thinking. In addition
to these benefits they also identified several disadvantag-
es and potential risks, such as the high cost of equipment,
data security issues, and the necessity of adapting curricula
to accommodate new conditions. The authors of the arti-
cle agree with A. Tkachenko that such strenghs collective-
ly enhance student participation, improve learning out-
comes through advanced technologies, and provide flexible
learning options for students with diverse schedules and
commitments. However, it is important to note that A. Tk-
achenko did not give enough attention to how addressing
the weaknesses and maximising the opportunities can play
a key role in overcoming current challenges and advanc-
ing the potential of innovations in higher education. Com-
paring authors’ research results and outcomes of A. Tk-
achenko’s (2024) research, it is important to underline the
point of view towards the strenghs of innovations in higher
education (increased motivation and student engagement,
improved quality of education, and convenience and acces-
sibility of learning), the weaknesses (technical and finan-
cial limitations and the training of teachers and students
for using advanced technologies), and the opportunities
(expanding access to quality education and promoting
the development of critical thinking and problem-solving
skills through interactive learning methods).

It is also worth adding the laws of Ukraine relat-
ed to the integration of innovative technologies into the
educational process. In particular, the Law of Ukraine
No. 1556-VII (2014) regulates the organisation of higher
education in Ukraine and defines the legal framework for
its development. One of the key provisions of this law is
to promote the development of scientific and innovative
activities in educational institutions. The Law of Ukraine
No. 40-1V (2002) lays down the legal framework for the
development of innovation in Ukraine. In the context of
education, it plays an important role in promoting the
use of new technologies and teaching methods. The Law
of Ukraine No. 2807-IX (2022) regulates the process of in-
formatisation in Ukraine and ensures the introduction of
information and communication technologies in various
fields, including education. Thus, all these legislative acts
interact to create a favourable environment for innovative
changes in education, in particular for the training of future



specialists using innovative technologies. They contribute
to the development of intellectual and digital competenc-
es of students, which is essential for training professionals
capable of working in a rapidly changing technological and
information environment. This integration of innovative
technologies into the educational process also helps to in-
crease the competitiveness of graduates in the labour mar-
ket, providing them with access to modern knowledge and
skills that meet the requirements of a globalised economy.
Moreover, as L. Slipchyshyn et al. (2024) stated, the digitali-
sation of educational processes opens up new opportunities
for improving the quality of education by updating compe-
tencies in response to contemporary challenges, which is
critically important for Ukraine’s post-war reconstruction.

Training future specialists in HEIs through innovative
teaching technologies is crucial for preparing educators to
meet the demands of a rapidly evolving educational land-
scape and has several peculiarities, namely: interactivity,
deeper learners’ engagement and motivation, possibility
of personalisation, active collaboration (included globally
and networking), facilitation of learners’ critical thinking
and problem-solving, promotion of their interdisciplinary
skills and digital competencies, development of readiness
for technological challenges and driving innovation in the
classroom in future, full or particular automation, efficien-
cy of the educational process, support for learners’ lifelong
learning, etc. By integrating innovative teaching technol-
ogies in training students in HEIs, future educators can be
better prepared to teach in a modern technology-driven
world and equipped with the knowledge and competencies
to thrive in their careers.

CONCLUSIONS
Therefore, in the context of informatisation and digitalisa-
tion of higher education, innovative teaching technologies
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are extremely relevant. The use of innovative technologies
in the professional training of future specialists in higher
education institutions contributes to the formation of their
information and technology competence, digital literacy,
creative skills, culture, desire and ability to work togeth-
er, determine their trajectory of self-education and realise
their educational needs; and the formation of a harmoni-
ously developed, socially active, and nationally conscious
personality of a future specialist, a professionally compe-
tent and creative specialist who combines high spirituality,
morality, and professional competence. A clear structure,
understandable for perception, samples of source instruc-
tional documents, and experience in implementing inno-
vative technologies in higher education facilitate students’
independent design and implementation of these technol-
ogies during their pedagogical practice and in their future
professional activities.

In addition to considering the peculiarities of train-
ing future specialists in HEIs through innovative teaching
technologies, it is important not only to focus on the pros-
pects for their implementation but also to acknowledge
the potential challenges and risks associated with their
adoption, especially in times of war. Prospects for further
research could be the study of forming the readiness to use
innovative technologies in the practical activities of future
teachers of various specialties in the context of global hu-
manistic trends; and comparative studies of using mod-
ern teaching technologies in the educational process of
Ukraine and the European Union.
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OcobauBocTi nigrotoBku ManbyTHix ¢paxiBLiB y 3aknagax
BULLOI OCBiTU 3ac06amMm iHHOBALLiIMHUX TEXHOIOT i HABYaHHA

AHOTaLI,iﬂ. [MIBMIKMII TEXHOTOTIYHMIA PO3BUTOK CBITY BiJKPMBA€ HOBiI MOIMBOCTI JJIs1 3aK/IajiB BMIIOI OCBiTH, aje
BOJIHOYAC CTABUTD Mepesi HUMM HU3KY CePit03HMX BUKIMKIB y KOHTEKCTI MiArOTOBKM MaitbyTHiX (axiBiis. MeToro cTaTTi
OyJ10 TIpoaHaIi3yBaT TEHAEHIIT B OCBITi Ta 0COGMMBOCTI MiATOTOBKM MaiibyTHiX (paxiBIliB y 3aKaagax BUIOI OCBITH 3a
JIOIIOMOTrOI0 iHHOBAlifiHMX TeXHOJIOTi}i HaBUaHHS. 3aBASIKM DETelIbHOMY aHali3y CyyaCHMX JOCIiIKeHb i TpaKTUUYHUX
HarpaioBaHb y It cdepi, CTaTTs BUOKPEMIIIOE OCHOBHI TPeHIIM CepeJ, OCBiTHiX TeXHOJIOTiH, 30KpeMa BUKOPUCTAHHS
iHpopMaIliiiHO-KOMYyHIKaIliilHMX TEXHOJIOTIii, IITYYHOTO iHTEJIEeKTY, JOTIOBHEHOI Ta BipTyasbHOI peanbHOCTi, Big Data,
QHATITUKM HAaBUAaHHS, MEPEXKEBUX TEXHOJIOTI, TeeBi3iiiHMX i Bigeo-TexXHOJIorii, MPOEKTHOTO HaBYaHHS, reiimidikariii,
mikpoHaBuaHHsi, STEAM-ocBiTH To1110. BUOKpeMIIeHO LIiCTh KIIOYOBUX IPUYNH, [0 3yMOBJTIOIOTh HeOOXiHICTh iHTerparii
3a3HavUeHMX TeXHOJOTiii y MiATOTOBKY MelaroriB y 3akaagax BUIIoi 0cBiTH. BMSIBIIEHO OCHOBHI OCOGIMBOCTI TPEHIOBUX
TEXHOJIOTi}t HaBYaHHs, 30KpeMa iHTepaKTUBHICTb, IIMOIIIe 3aTyUeHHS Ta MOTUBALliSI YUHIB, MOKJIMBICTh MIepcoHaTi3allii,
aKTMBHA CIiBIIpals (B TOMY YMC/Ii [7T06a/IbHA T MepekeBa), CIIPUSHHS KPUTUUHOMY MUCIEHHIO Ta BUPIIIeHHIO ITPo6ieM,
PO3BUTOK MiKAUCIUILIIHAPHUX HABUUOK i I[M(PPOBUX KOMITETEHIIii1, PO3BUTOK TOTOBHOCTI IO TEXHOJIOTIUHUX BUKJIMKIB
i 3acTocyBaHHS iHHOBAllil y MaitbyTHbOMY, ITOBHA 260 YacTKOBAa aBTOMaTK3allisl, epeKTUBHICTh HAaBUATbHOTO MPOIIECY,
MiZTPUMKa HABYaHHS BIIPOILOBXK YChOTO SKUTTSI TOLIO. Pe3ynbTaTi JOCTiIKeHHSI MOKYThb 6yTI BUKOPUCTaHI BUKIaLauyaMu
B IpoIieci po3poOKy poboUYMX HaBYAJIbHUX ITPOTPaM OCBiTHiIX KOMIIOHEHTIB, MiAPYYHMKIB i HaBUYaJbHUX MOCIOHMUKIB,
METOIMYHMX MaTepiais, 110 3a6e3Ieuy0Th OCBiTHI ITpoIec y megarorivHoMy 3ak/azi BUIIOI OCBiTH; OHOBJIEHHS 3MiCTY
JIeKLiTHMX KypCiB i 3aBHaHb MefarorivHoi MpakTMUKY, OOIPYHTYBAHHSI HOBMX METONMK BUKJIALAHHS Y BUIIil KO i y
cuCTeMI MigBUINeHHS KBaTidikallii BUunTesiB

KnouoBi c10Ba: TexHosoriunmii miaxin; umudpoBi iHCTpyMeHTH; iHTepaKTMBHI OCBiTHi cepefoBMILA; Mefarorivyi
MeTOAVKM; OCBiTHi HOBOBBeIEHHST; KOMITIETeHIIi1 BUMTEJIST; OHIaiH-1aThopMu
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