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Abstract. Modern education is undergoing extensive changes associated with the rapid development of interactive
teaching methods. The purpose of this study was to investigate the practice of using the case method in Russian as a
foreign language classes in higher education institutions. The study considered the key requirements for the application
of the case method in teaching and developing critical thinking and supporting student independence. The study was
aimed at investigating the effectiveness of the case method in improving student performance, language knowledge,
critical thinking skills, and cultural understanding. The study examined modern tools that help improve the language
skills of future specialists in various fields. The use of the case method in university classes is relevant for creating diverse
educational formats that meet the requirements of modern society. The study found that the use of the case method in
university classes is necessary for teaching students, as it prepares them for their future profession. The key findings of
the study revealed that the case method creates a dynamic and interactive learning environment, promotes active student
participation in learning, and a deeper understanding of the Russian language and culture. The case method helps to form
a stable worldview and communicative competence. The findings of the study can be applied in the work of teachers
in higher education and general education institutions. The study also discussed the significance of these findings for
language teachers and suggested future research areas in the application of the case method in teaching

Keywords: interactive teaching methods; Russian as a foreign language; case method; effectiveness; modern technologies

B INTRODUCTION

One reason for the increased interest in Russian is its status
as an international language. Russian is one of the six offi-
cial languages of the United Nations and is also the language
of international communication in the former Soviet Union
countries. This makes it a valuable tool for trade and cultur-
al ties with Russian-speaking countries. In Kyrgyzstan, the
key focus is on developing Russian not only as an official

language, but also as a language of interethnic and intercul-
tural communication. The status of Russian as a language of
interethnic communication is prescribed in Article 3 of the
Constitutional Law of the Kyrgyz Republic No. 140 “On the
State Language of the Kyrgyz Republic” (2023).

The case method contributes to the development of com-
municative competence. According to Y. Rozhkov (2023),
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the role of the case method in teaching is that it allows for
objective assessment, identification of situations and prob-
lems, and consideration of the interests of learners. The
case method is an effective method in education if its ap-
plication is part of a system of practical exercises using the
Russian language as an example. The use of the case meth-
od in Russian language classes as a second language in
higher education institutions has proven to be an effective
and interesting approach for language learners. S. Gruzko-
va & A. Kamaleeva (2013) considered the emergence and
problems of introducing the case study method into profes-
sional education: “Case studies are aimed at mastering not
only specific knowledge and skills, but also at developing
the general intellectual and communicative potential of the
learner and the teacher”. According to A. Bakhtina (2016),
“case studies are a method that contributes to the develop-
ment of communicative competence”.

E. Aryukova et al. (2020) noted that “the case method
can be viewed as a means of getting students more in-
volved in learning, thereby helping them develop creative
thinking and the ability to make decisions independently
when faced with problems”. The case method is a teaching
method that involves analysing and discussing real situ-
ations or scenarios. This encourages students to take an
active part in the learning process, apply their knowledge,
and develop critical thinking skills that they can use in
their future professional activities. T. Grishina (2018) not-
ed that “the methodological and educational principles of
the case study method can be effective in teaching social
sciences and humanities”.

O. Apanasenko (2020) pointed out that the case study
method is a modern pedagogical technology, and therefore
its mastery by teachers is relevant for improving the effec-
tiveness of the educational process. The features and specif-
ics of using interactive methods for teaching Russian to stu-
dents from national groups in higher education institutions
were discussed. The use of interactive forms of teaching in
the educational process is one of the requirements for the
implementation of basic educational programmes. Interac-
tive teaching methods enable students to freely exchange
knowledge, opinions, and ideas, and contribute to the
creation of a study group team (Opanasenko & Chernen-
ko, 2022). During creative work, a special atmosphere of
cognitive activity is created, based on feedback, collective
experience (representing the sum of the individual efforts
of each participant in the educational process) and mutual
evaluation of joint activities.

Notably, when case technologies are used in Russian
language and literature classes, more time is allocated for
group work and intergroup interaction, which allows for
the development of communicative and social competenc-
es with a focus on mastering the skills of applying existing
knowledge in specific situations to solve problems of prac-
tical significance. Language skills are an essential compo-
nent of developmental education (Kalmatova et al., 2024).
The methodology of teaching Russian as a foreign language
allows applied tasks to be solved when learning Russian in

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025

higher education: first and foremost, to develop techniques
and use methods of teaching Russian as a non-native lan-
guage that can ensure the achievement and fulfilment of
the relevant competences. Interactive teaching methods
are increasingly being used in the teaching of Russian at
universities, which substantially expand the possibilities of
the educational process. However, conventional teaching
methods also stay relevant and in demand.

The purpose of this study was to consider some aspects
of case studies as a method of active problem-situational
analysis in Russian language and literature classes using
the example of case studies employed in Russian language
classes as a non-native language in higher education. The
study analysed the key problems faced by teachers of Rus-
sian language and literature, such as the diversity of the
linguistic and cultural environment of students, different
teaching and assessment methods, and the use of modern
interactive technologies in the educational process. Par-
ticular attention was paid to the individualisation of teach-
ing, interactive applications, and teaching programmes
that allow for the effective adaptation of teaching materials
to concrete professional tasks.

B MATERIALS AND METHODS

This study was based on an analysis of the theoretical
and practical aspects of using the case method in teach-
ing Russian as a foreign language in higher education in-
stitutions. The study employed methods of analysis and
synthesis of scientific literature devoted to the problems
of teaching Russian as a foreign language, as well as meth-
ods of generalisation and systematisation of practical ex-
perience in applying the case method in the educational
process. The study examined various approaches to the
use of the case method, including the analysis of concrete
case examples, role-playing games, and web quests used
in Russian language classes. Particular attention was paid
to analysing the effectiveness of the case method in devel-
oping students’ communicative competence, critical think-
ing and understanding of the cultural characteristics of
Russian-speaking society.

Furthermore, the study analysed modern interactive
and innovative teaching methods applied in teaching
Russian as a foreign language. Various recommendations
and strategies aimed at improving the effectiveness of
teaching Russian as a foreign language were also inves-
tigated, including the communicative approach, vocabu-
lary building, and cultural immersion. The findings of the
study were obtained based on the analysis and generali-
sation of experience in teaching Russian as a non-native
language in higher education institutions, as well as on
the analysis and synthesis of scientific literature on the
subject. Overall, the study covered a wide range of stud-
ies on teaching Russian as a non-native language. These
included studies by researchers such as M. Goncharo-
va (2004), E. Barakhsanova et al. (2012), D. Abykenova
& A. Asainova (2017) and others. A total of 23 literary
sources were analysed in this study.
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Bl RESULTS AND DISCUSSION

Essence and role of the case method

in the educational process

The case method is one of the most popular and effective
teaching methods used in higher education. It involves
active student engagement in the learning process, based
on the analysis and discussion of situations called cases
(Goncharova, 2004). Moreover, the case method allows
for the integration of various language skills and areas of
knowledge. Students can apply their grammar, vocabulary,
and cultural knowledge to understand and solve cases.
This interdisciplinary approach helps students see the in-
terconnection between various language components and
strengthens their overall knowledge of the language.

In the context of learning Russian as a second lan-
guage, the case method offers many advantages (Shvedo-
va, 2020). Firstly, it enables students to immerse them-
selves in authentic Russian language and culture. According
to N. Tairova & N. Almatova (2021), by studying real-life
situations such as job interviews, social interactions, or
business negotiations, students gain a better understanding
of the nuances of the language and cultural context. Sec-
ondly, the case method promotes active learning and stu-
dent engagement. Instead of passively listening to lectures
or memorising vocabulary, students take an active part in
analysing and discussing cases. This active participation
improves their language skills as they practise speaking,
listening, reading, and writing in Russian. To effectively
apply the case method in Russian as a second language
classes, teachers need to carefully select and develop cases
that are relevant, challenging, and aligned with the learn-
ing objectives. They should provide clear guidelines and
facilitate discussion to ensure active student engagement.
Furthermore, teachers can use multimedia resources, such
as video or audio recordings, to increase the authenticity
and realism of the cases (Barakhsanova et al., 2012).

The specifics of teaching Russian as a non-native lan-
guage differ from those of teaching a native language for
several reasons. The native language is the language of the
homeland, which the learner acquires in early childhood
by imitating the adults around them; it is learned first, used
most often, and known long before the learner starts school
(Imanalieva et al., 2023). The responsibilities of a teacher of
Russian as a non-native language include determining the
scope and content of the material to be learned; organising
lessons and students in such a way as to achieve the best
outcomes; motivating students to engage in activities; and
monitoring the effectiveness of students’ learning activities
in terms of language acquisition (Goncharova, 2004).

The problem of teaching Russian as a non-native lan-
guage requires a radical solution, because a second lan-
guage plays an essential role in the everyday life of learn-
ers, just like their native language. Admittedly, it is easier
to learn Russian at the same time as one’s native language
in early childhood, when a second language can be mas-
tered without much effort. In this case, full bilingualism
is achieved, when a person perfectly internalises and uses
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both languages and both language systems equally (Afa-
nasieva et al.,, 2019). Depending on the spoken language
environment, such a person easily switches from one lan-
guage to another because they think freely in either of them.

Problems of teaching Russian as a foreign language
The growing demand for learning Russian as a foreign lan-
guage has necessitated a comprehensive understanding of
the problems faced by both teachers and students. The au-
thors of the present study identified some of the problems
of teaching Russian as a foreign language:

1. Linguistic problems. The complex grammatical struc-
ture, rich vocabulary, and unique phonetics of the Russian
language create serious problems for non-native speakers.
These include, specifically, challenges with pronunciation.
Non-native speakers may have difficulty pronouncing Rus-
sian sounds correctly, especially those that do not exist in
their native language. For example, the pronouncing the
letters ‘bI’ and ‘I’ can be challenging. In addition, there
are no words in Kyrgyz that begin with the letter ‘E’, and
therefore students pronounce the word ‘ECJIW’ as ‘DCJIN’.
Or the word ‘IJEHTP’ is pronounced incorrectly. This also
applies to grammatical problems. Russian grammar has its
specific features, such as cases, declension, and verb forms,
which can be confusing for non-native speakers. For ex-
ample, the correct use of cases and the agreement of verbs
with nouns can be a difficult task (Baranova et al., 2021).
An error may be made in the use of the genitive case in the
plural. The colloquial form ‘mosorenues’ is used instead
of ‘nonorenery’. Or they may make speech errors: ‘broke a
mug’, ‘brown eyes’, ‘take measures’, ‘the hen is incubating
eggs’, etc. Furthermore, there is a problem with vocabu-
lary. Russian has a rich lexicon, and non-native speakers
may have difficulty memorising and using new words and
expressions. For example, different meanings of the same
word or synonyms can cause confusion. Or they have trou-
bles remembering phraseological combinations. For in-
stance, ‘ckoponoctrxHoe pemenue’ (hasty decision), ‘3Har0
aT0 MecTo kak cBou nasblbel’ (I know this place like the
back of my hand), ‘crago momazeit’ (herd of horses), etc.

2. Cultural problems. The Russian language is inextri-
cably linked to Russian culture and traditions. Non-native
speakers have difficulty understanding and using idioms,
specific cultural expressions, or unwritten rules of com-
munication. To learn the language effectively, it is essen-
tial to understand Russian culture, traditions, and social
norms. To help students understand cultural nuances, the
authors of the present study suggest including cultural im-
mersion activities in the curriculum. Teachers should pay
close attention to group work and communication-oriented
activities. For example, cultural dialogue, which involves
finding concrete ways to connect native and foreign liter-
ature, develops creative thinking, and enriches students’
vocabulary (Goncharova, 2004). For instance, cultural el-
ements should be integrated into lessons to ensure a holis-
tic learning experience. It is worth teaching not only the
language, but also the customs, traditions, and history of
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Russian-speaking countries, and organising cultural events
such as film screenings, cooking classes. or guest lectures
to introduce students to the richness of Russian culture. It
is also worth encouraging students to study Russian liter-
ature, music. and art to gain a deeper understanding and
appreciation of the language.

3. Difficulties with understanding speech. Russian can
be fluent and contain many slang terms and abbreviations
that can be challenging for non-native speakers to under-
stand. For example, different intonations or accents can cause
confusion in understanding the meaning of a statement.

4. Pedagogical challenges. Teachers face challenges in
developing appropriate teaching materials, selecting suita-
ble teaching methods, and assessing student progress. The
significance of adopting learner-centred approaches, such
as task-based learning and communicative language teach-
ing, is emphasised to address these challenges.

The authors of this study also offer several recommen-
dations and strategies for effective teaching of Russian as a
foreign language. The first is the use of a communicative ap-
proach. Written language also plays a key role in the devel-
opment of communicative competence in Russian language
classes based on the development of patriotic education. The
culture of written speech is the ability to write correctly,
to express one’s thoughts on paper in a simple, accessible,
and logical manner. These skills include the development
of the necessary speech-thinking skills and the ability to
form thoughts according to the written style. Written speech
has always been a means of recording students’ knowledge,
which is a prominent part of the learning process. Writing
down what one hears or summarising what one reads is a
habitual way to remember what one learned. Since written
language is the process of expressing thoughts in writing, it
is linked to logical thinking and, as it develops, it has to rely
on thinking and internal speech (Tolochina, 2013).

The second recommendation is to build vocabulary.
When teaching Russian to students from national groups,
role-playing games can be used to reinforce the curriculum
on speech ethics, the principles of cooperative and polite
communication, and pragmatism overall. The purpose and
objectives of role-playing games vary depending on the
field of activity and the profile of the students. The use of
game elements in practical classes helps to stimulate the
cognitive and creative activity of students in higher edu-
cation, develops their thinking and memory, and fosters
initiative in language learning.

Examples of case studies,

role-playing games, and web quests

Group discussions can be used as role-playing games. Pair
and group work develop students’ cognitive abilities and
oral speech. Group work can be focused on the use of so-
called web quests. The teacher should pay special atten-
tion to the types of texts that students create. As an active
problem-solving task embedded in a specific social context,
web quests allow students to create various types of texts
from different spheres of social activity. As a result, the fol-
lowing can be created: speeches for debates; speeches for
radio and television broadcasts; speeches for the opening
of an art exhibition; speeches for parliament. Web quests
contribute greatly to the development of language learners’
communicative competence and teach them to engage in
the communication process considering the time, audience,
situation, topic, and their own decisions.

The step-by-step description of the work process for
solving problems in web quests disciplines participants
quite well and clearly structures their activities. The
teacher acts only as a tutor or consultant but does not
direct the process itself. Participants in web quests carry
out all their activities independently. Overall, web quests
are considered to be quite problem-oriented, and such
‘web quest’ tasks develop the professional communicative
and social competences of language learners, contribute
to their search-based learning and the performance of
certain professional roles, and strongly motivate them to
create types of texts that are fitting to the situation, place,
and time of communication.

In real life, there are often situations when there is a
constant lack of a suitable language environment and no
opportunity to communicate directly with native speakers
of the language being studied on a regular basis. In such
cases, motivation is greatly limited and influenced by the
frequency and quality of rare language contacts. Therefore,
high-quality language contact and good motivational sup-
port can only be provided by a Russian language teacher,
who must pay attention to the methodological aspects of
teaching Russian as a foreign language.

One example of a case study method for Russian can
be as follows. Keys: use of incorrect cases in sentences. De-
scription: in this key, students will give a series of sentenc-
es in which they must choose the correct cases. The task
of the students is to determine which case to use in each
sentence and explain their choice (Table 1).

Table 1. Examples of sentences for the case method in Russian

No. Examples of sentences:

A Bunena (KpacuBsbIii/kpacugyw) ygemok @ cady. — I saw a beautiful flower in the garden.

Mawma kynuiia (HOBbIN/HOBOe€) nutamee 0yia MeHA. — Mom bought a new dress for me.

OH npounTas (MHTepeCcHBIH/UHmMepecHoe) poMaH 3a oOuH eeuep. — He read an interesting novel in one evening.

V¥ Hac ectb (60sb110i1/60sIBIIAS) coOaka no umeHu Pekc. — We have a big dog named Rex.

gl s Wi N =

Ona rotoBwIa (BKyCHBIIH/BKYcHOe) 06ed 0yt eocmeli. — She cooked tasty dinner for the guests.

Note: the correct answer is highlighted in bold
Source: developed by the authors
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After students choose the correct answer for each sen-
tence, they should explain their choice based on the rules
of Russian grammar. Then, a group discussion can be held
to verify the correctness of the answers and analyse com-
plex situations.

Contemporary approaches

to teaching Russian as a foreign language

Teaching Russian as a foreign language at universities
requires the use of both conventional and innovative
methods, as well as consideration of students’ cultural
characteristics and individual needs (Basova & Skvortso-
va, 2019). However, as emphasised by G. Duishonbekova
& T. Imanalieva (2023), for modern students in national
groups to successfully learn Russian as a second language
in a bilingual world, it is necessary to use interactive and
innovative teaching methods. Teachers use interactive
teaching methods, including case studies, in practical
classes. The case study method is an effective teaching
method if it is applied systematically. This method is not
used systematically in Russian language classes at univer-
sities. Its use depends on the teacher’s desire; therefore, it
does not bring the desired result. It also contributes to the
development of communicative competence: the ability
to structure speeches; effectively present and convey the
content of what was read; analyse and explain grammat-
ical trends; understand and apply the rules of case usage
in Russian in practice.

According to D. Abykenova & A. Asainova (2017), “the
educational process in higher education should be aimed
at equipping future specialists with the competencies that
enable them to work effectively in their field of profession-
al training at the level of international standards”. Many
researchers discuss the effectiveness of this technology in
shaping the quasi-professional activities of university stu-
dents. E. Barakhsanova et al. (2012) noted that this tech-
nology is implemented according to the basic provisions of
situational, systemic, problem-based, personality-activity,
and context-competence approaches.

Another area of development is the creation of cas-
es focused on concrete professional fields. For example,
cases related to medicine, business, or tourism allow stu-
dents to apply their knowledge of Russian to a sufficient
extent with the international community, enabling them
to become experts in their future professional activities
(Zhdanova et al., 2012). This helps them develop special-
ised vocabulary and communication skills in a concrete
field. The case study method makes classes more engaging
and interactive and helps develop students’ visual memo-
ry and language skills (Bagirova & Burykhin, 2012). The
use of visual aids should be aligned with the objectives of
the class and the abilities of the students to make the class
more effective and interesting.

Based on the analysis, the authors of the present study
developed a series of recommendations for Russian lan-
guage teachers. These include the use of technology, par-
ticularly the case method. The case method of teaching
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Russian language and literature has an interesting fea-
ture, which is that it allows combining different teaching
methods and techniques. This combination of language
teaching methods and techniques enables participants in
small groups (microgroups) to acquire and consolidate new
knowledge and new forms of cognition and to analyse re-
ality, which ensures the effectiveness of the case method
in language teaching (Akhmetova & Imanalieva, 2021).
Furthermore, it is recommended to provide students with
cultural immersion; application of skills in real life; person-
alised learning (individual feedback and support to help
learners overcome their specific problems); collaborative
learning (group work, pair work, and language exchange
to promote active engagement and mutual learning); regu-
lar practice (homework or self-study assignments that rein-
force topics covered in class); and support and motivation.
Student motivation plays a valuable role in their success
in learning Russian. Therefore, among all the factors influ-
encing the learning of Russian, socio-psychological factors
play a special role, and among them, motivation. Three
main components can be identified: a motivational atti-
tude towards the goal, which can be positive or negative
in nature; a motivational desire to achieve the goal; and a
motivational readiness on the part of the Russian language
learner to make the desired efforts to carry out their plans
and achieve the set goal. For professional development,
teachers are encouraged to attend seminars, conferences,
or webinars to improve their teaching skills and gain new
knowledge. It is also worth constantly reflecting on one’s
teaching practice and getting feedback from students to im-
prove effectiveness as a teacher.

B CONCLUSIONS

The authors of the present study concluded that a process
of subjective interaction between teachers and students
has begun in modern Kyrgyz education. The rapid pace
of modern life requires the search for and development
of effective technologies. Notably, truly innovative ped-
agogical technologies are based on a competence-based
approach and are aimed at achieving learning outcomes.
As a result, progressive language teaching methods de-
velop communicative skills and competences in students
learning Russian, including linguistic (language), socio-
cultural, pragmatic, general educational, and compensa-
tory competences. In parallel, a culture of communication
is formed, along with the ability to formulate thoughts,
arguments, and conclusions in a concise and accessible
manner, as well as the results of research, and the ability
to evaluate the facts studied.

Another key area of development is creating group
case studies that encourage students to work together and
as a team. Instead of figuring things out independently,
students can work in groups, discuss ideas, and develop
their own solutions. This helps them develop teamwork
and communication skills. By implementing the proposed
recommendations and strategies, teachers can create a dy-
namic and effective learning environment that provides




Methods of applying case studies in teaching Russian at universities

students with the necessary skills to navigate the Russian
language and culture in the modern interconnected world.

The authors also concluded that language skills are
an essential component of developmental education, and
that the methodology of teaching Russian as a non-native
language enables the solution of applied problems in the
process of learning Russian in higher education: first and
foremost, to develop techniques and use methods of teach-
ing Russian as a non-native language that can ensure the
achievement and full implementation of the relevant com-
petences. In a world of high demands on modern language
skills, the methods of teaching Russian as a foreign language
in higher education are becoming more complex. Russian
language teachers make every effort to teach students not
just the language as a system, but the language as a means of
free communication: to develop productive communication
skills in students learning Russian as a non-native language
so that they can speak and listen in communication situa-
tions, adequately applying the knowledge they acquired and
using the productive speech skills they developed.

For further research, a series of recommendations and
strategies are proposed for the effective teaching of Russian

as a foreign language, including an individual approach to
each student, the use of interactive teaching methods, the
creation of authentic communication situations, and the
active use of modern technologies. The use of modern in-
teractive technologies should be aimed at supporting and
enriching conventional methods, not replacing them en-
tirely. Only in this case can marked results be achieved in
the training of qualified specialists who are proficient in
Russian at a professional level.
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AHHOTauuMSA. 3amanb6an 6rnuM Oepyy MHTEpaKTUBAYY OKYTYY YCyJOapblHBIH Te3 eHYTYIIYHe OallIaHBIITYy OJIYTTYy
e3repyyJepre Ayymap 6oayyaa. Bys namMuil MakajgaHbIH MakKcaThl — XKOTOPKY OKYy >KaljapblHAa OpyC THJIM 3KUHYU
TUJI KaTapsl cabakTapja Keic MeTOAYH KOJIIOHYY NpaKTUKAachiH u3niagee. Makajafa KPUTHUKAJBIK O XYTYPTYYHY
YHUpPOTYY/ie )kaHa eHYKTYPYYA® KelC BIKMachlH KOJIJOHYYHYH XaHa CTyJeHTTepAWH 63 aJiiblH4Ya UIITe6CYH KOJIAOOHYH
Herusru TajanTapbl Kapajar. M3uinee OKyydyJdapAblH JKeTHIIKeHOUKTepUH, TUIAU OWIYYCYH, KPUTHKAJBIK OI
KYTYPTYY X6HAOMYH XaHa MaAaHWM TYHIYHYTYH JKOTropyJaTyyJa Kelic MeTOAyHYH HaTBIIXaJyyJyIyH TeKIIepyyre
OarpITTairad. MamMuil umTe KejedeKTerd aAWCTEpAVH ap KbUI OarelTTarsl TWJIAWK OWUJINMAEPUH OPKYHAOTYYTo
KOMOKTOIIyyuy 3aMaHOan HHCTpyMeHTTep kapasiabl. JKOXnyH cabakTapelHAa Kelic MeTOAyH KOJIAOHYY 3aMaHoOan
KOOMAYH TajlanTapblHA k00l OepreH ap TypAyy OwnuMm Oepyy (opMmaTTapbiH Ty3YY YYYH akTyanayy. VismiageeHyH
xypywyHae XXOXpo cabaktapaa keic BIKMAachlH KOJIAOHYY CTyAeHTTepAWd KeJleueKTern KecuOMHe Aaspooro mapT
TY3T6HAYKTOH, CTyAeHTTepAU OKYTyyJa 3apbLIUYbLIBIK SKeHAWTW aHBIKTaJAbl. MINTHUH HEru3ry XKbIBIHTBIKTApHl Kelic
MeToAy AVHAMUKAJIyy >kaHa MHTepaKTHUBAYY OKYy 4YeHpecyH Ty3yI, CTyAeHTTepAWH OKyyra aKTHUBAYY KaThIIIyyCcyHa
’)kaHa OpyC TWJIMH XKaHa Ma[aHMATHIH TepPeHHUPIIK TYLIIYHYYIe KOeMOKTeIleepyYH KepceTTy. Kelic meTomy WAessIbIK
TYPYKTYYJIYKTY ’kaHa KOMMYHUKATHUBAUK KOMIIETEHTTYYJIYKTY 6HYKTYPYYTe kapaaM 6epeT. V3niaaeeHyH HaThIIXalaphl
KOXnopayH >xaHa >xasmsl 6uaInM 0epyy MekeMeJIepuHUH MyTrajJiMAepUHUH UIINHAE KOJAOHYJIyIly MyMKYH. Makasa
OMIOHJON 3Jie TWJI MyTraJuMAepu Y4YYH OyJI KBIMBIHTBIKTApABIH KeceleTTepHUH TaJIKyyJIOOHY ’XkaHa OKyTyyJda Kelic
MeTOAAOPYH KOJIAOHYYHYH KeJleueKTeru N3njiiee 6areITTapbl 00I0HYA CYHYIITapAbl KAMTHINT
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AHHoTauuma. CospeMeHHoe o6pa3oBaHue IpeTepreBaeT 3HAYUTE/IbHbIE M3MEHEeHHsA, CBA3aHHbIe ¢ OyPHBIM Pa3BUTHEM
WHTEPAaKTHUBHBIX METO/0B o0yueHuA. Llesp MaHHOU HAY4YHOU CTAaThU — KCCJIEOBATh IPAKTUKY HCIOJIb30BAaHUA KeFic-
MEeTOJ]Ja Ha 3aHATHAX [0 PYCCKOMY A3BIKY KaK HEPOAHOMY B BBHICIINX Y4eOHBIX 3aBeJleHUAX. B paboTe paccMOTpeHBI
KJIIOYeBBIEe TPeOOBaHUA K NMPUMEHEHUI0 Kelc-MeTo/1a B 00y4YeHUH U Pa3sBUTHUU KPUTHYECKOTO MBIILIEHU, K MOAAEPXKKe
CaMOCTOATEJIBHOCTU CTYAEeHTOB. MccilefoBaHWe OBUIO HalpapjeHO Ha u3ydeHHe 5(P@PeKTHBHOCTH Kelic-MeToda B
MOBBIIIEHUY YCIEBAEMOCTU CTYAEHTOB, 3HAHWA A3BIKA, PAa3BUTHUU HABBIKOB KPUTHYECKOrO MBIIUJIEHUSA U MTOHUMAHUA
KyJIbTYphL. B pa6oTe GbTN HcciieJOBaHBl COBPeMEHHBIE MHCTPYMEHTHI, KOTOPBIE IIOMOT AT YJIYYIINTh A3BIKOBBIE HABBIKU
y OyAylUX CHelHaJlCTOB pas3jIMYHBIX obJacTeil. Mcrosb3oBaHUe Kelic-MeTOAa Ha 3aHATUAX B By3e aKTyasbHO AJIA
CO3aHUA pa3HOOOpa3HBIX oOpa3oBaTesIbHBIX (HOPMATOB, COOTBETCTBYIOMIUX TpeOOBAaHUAM COBPEMEHHOro obuiecTBa. B
Xofle uccilefJoBaHUA OBUIO YCTAHOBJIEHO, UTO NpUMeHeHMe Kelic-MeTo/ja Ha 3aHATUAX B By3e ABJIAeTCA HeOOXOAUMOCTbIO
B 00y4YeHUHU CTYJE€HTOB, TIOCKOJIbKY OH IIO3BOJIAET MOATOTOBUTH yyamuxcs K Oyayuieit npodeccuu. OCHOBHBIE Pe3yJIbTaThl
paboThI MOKa3asiy, 9YTO Kelc-MeTo ] CO3/jaeT JUHAMUYHYI0 1 MTHTEPAKTUBHYIO cpefly 00y4eHus, ClI0COOCTBYEeT aKTUBHOMY
y4YacTUI0 y4yamuxcs B o0yueHun u 6osiee rirybOKOMY MOHMMAHUIO PYCCKOTO f3bIKa M KyJIbTYpHL. Kelic-meTo[ momoraer
popMUpOBaHNI0O MHPOBO3PEHYECKOH YCTOMYMBOCTY U KOMMYHUKATHBHOH KOMIETeHIUH. Pe3ysbTaThl MCCIeA0BaHUA
MOT'YT OBITh IPUMEHEHHI B paboTe [eJjJaroroB B By3e U B 00I[e00pa30BaTeIbHbIX yupexaeHuAX. CTaThA TaKXe COOEPKUT
obcyxJeHre 3HaueHusA STHUX pe3yJIbTaTOB AJIA IpernojapaTejiell fA3bIKOB M IpejsioxkeHHWe OyAyLIIUMX HampaBJieHUI
vccileJOBaHUI B IPYMEHEeHUH Kelc-MeTo/1a B 00yYeHNH
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Abstract. The current State Standard of General School Education of the Kyrgyz Republic establishes the main goal of
primary school — the formation of educational universal actions, among which cognitive ones are of particular importance,
including logical ones (analysis, synthesis, comparison, generalisation, abstraction). Increasing their level in students
actualises the process of developing logical thinking, an integral part of which is diagnostics and diagnostic support for
its implementation. The purpose of the article was to select and substantiate diagnostic support for the development of
logical thinking in primary school students and to test it. The study involved methodological approaches (competence,
activity) and methods of scientific knowledge, including theoretical (analysis of psychological and pedagogical literature),
empirical (experiment, observation, measurement, comparison, description) and mathematical (statistical processing
of experimental results). A pedagogical experiment was conducted to identify the advantages of diagnostic methods
for individual logical operations and logical thinking in general during a fact-finding experiment using the example of
determining the level of development of logical universal learning activities in primary school students of state-funded
school No. 8 and the private school Bright in Bishkek. Based on the analysis of statistically processed results of the
experiment, the following conclusions were made: the initial level of logical thinking is not the same among primary school
students and for many of them it is insufficient for successfully achieving the final results required by the educational
State Standard; the greatest advantages for implementing the ascertaining experiment were possessed by the method of
F. Carter and K. Russell with the corresponding diagnostic tools; for the formative (developmental) experiment, diagnostic
methods of individual logical operations were preferable, the features of the properties of which allow combining logical
(training) five-minute sessions and monitoring elements in lessons

Keywords: logical operations; diagnostics; diagnostic tools; cognitive universal educational activities

H INTRODUCTION

In the context of globalisation and the desire for a single
educational space, society, rejecting “knowledgeable grad-
uates”, needs “skillful, creative graduates” who are charac-
terised by a high level of non-standard, logically thought-
out solutions and self-development of cognitive processes.
And in the current State Educational Standard of General
School Education of the Kyrgyz Republic (2022), mental

education in primary school implies the formation and de-
velopment of universal educational actions (UEA). They
include cognitive, regulatory, personal, communicative
actions. Each of them also has a complex structure. Thus,
in the structure of cognitive UEA, the following are distin-
guished: general educational EA, problem setting and solu-
tion, logical EA. For successful completion of logical UEA,

Suggested Citation: Kulueva, S., & Gudimova, A. (2025). Diagnostic support for the development of logical thinking of primary
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students must master the basics of logical thinking, learn
to build conclusions based on the generalisation of the in-
formation received, independently draw conclusions, sub-
stantiate their judgments and independently seek a solu-
tion to the emerging problem (Soldatova & Lavrova, 2019;
Shmeleva et al., 2020).

It follows from the analysis of psychological and peda-
gogical literature that the development of logical and other
cognitive skills and actions is most productively carried out
in primary school age. It is at this age that the school student
has the greatest reserves for the development of cognitive
processes (Di Martino et al., 2024). When entering school,
the leading activity for children is learning. At the same
time, they begin to participate in new types of interper-
sonal relationships, which is accompanied by the develop-
ment of new psychological qualities, the formation of UEA.

Quite a large number of scientific studies have been de-
voted to the consideration of the essence of different types
of UEA and their formation, among which are Zh. Charnet-
skaya (2019), E. Chirkova (2019) and others. The work of
A. Gutsko (2020) reveals the results of studying the condi-
tions, means and methods of forming logical UEA, which
involve appropriate mental operations and logical think-
ing. The study by N. Usupova & Zh. Abdyraeva (2022) not-
ed that pedagogical education plays a key role in the de-
velopment of Kyrgyzstan, determining both the education
of citizens and the success of various areas of the country’s
life. The authors examine the history of pedagogical edu-
cation in the republic and emphasise the need for its deep
modernisation in the context of globalisation. In the system
of higher pedagogical education of the Kyrgyz Republic,
the problem under study is currently given special atten-
tion, since the success of reforms in the educational sphere
directly depends on the high-quality training of teaching
staff and their activities aimed at the formation of UEA,
including logical EA and logical thinking in students.

From the analysis of the above works, it follows, ex-
plicitly or implicitly, that the formation of any type of UEA
largely depends on the high-quality methodological train-
ing of teaching staff, on the level of their proficiency in
professional competencies that correspond to modern so-
cial values (Bida et al., 2019; Tovkun & Lokhvytska, 2025).
Despite the large body of research on the problem of the
formation of all types of universal learning activities and
logical ones in particular, many of its aspects still remain
insufficiently studied. For example, little attention has
been paid by scientists and practitioners to the issues of
diagnostics and monitoring of UEA. This fact has been not-
ed by many scientists, including L. Peterson et al. (2016)
in a teaching aid that describes diagnostic procedures and
keys for processing the obtained data, and contains mate-
rials for the practical implementation of a comprehensive
diagnosis of the levels of development of UEA (regulatory,
communicative, cognitive) of primary school students. The
study by Sh. Pashayeva (2021) also proves the need to ex-
pand opportunities and improve diagnostic support for the
learning process. The author argues that due to lack of time
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in lessons, schools often neglect diagnostics of the level of
UEA, and therefore suggests using “five-minute logical ses-
sions” as a means of development and a tool for diagnosing
logical UEA. The advantage of “five-minute logical ses-
sions” is that they allow teachers to follow the curriculum,
improve the level of students’ performance of individual
logical operations and simultaneously track changes in the
ability to perform them in the process of educational activ-
ities without creating overload.

Based on the above, the contradictions characteristic
of modern education are highlighted between the needs
of society for logically thinking and active individuals and
the insufficient effectiveness of the educational process for
their development in primary school, as well as the interest
in diagnosing their level in the formation of logical thinking
in primary schoolchildren and the insufficient elaboration
of the possibilities of practical implementation of these is-
sues in the UEA of state and private schools. The identified
contradictions allowed for the formulation of the purpose
of this study: to select and justify diagnostic methods with
appropriate diagnostic support for determining the level of
individual logical operations and logical thinking in young-
er schoolchildren and to conduct a comparative analysis of
the possibilities and preferences of their diagnostic support
based on the results of a pedagogical experiment.

H MATERIALS AND METHODS
To achieve this goal, theoretical methods were used, includ-
ing the analysis of scientific and theoretical literature on
pedagogy and psychology, which made it possible to es-
tablish the expediency of choosing diagnostic methods and
diagnostic support for the formation of logical thinking and
its individual components necessary to perform logical UEA
required by the State Standard of General School Educa-
tion of the Kyrgyz Republic (2022). The study of diagnostic
methods and their capabilities allowed them to be classified
by purpose and place of application. It was found that some
of them are aimed at determining the level of mastery of a
single logical operation by a schoolchild, while others help
to determine the level of development of several operations
and logical thinking in general. The comparison method al-
lowed for the establishment of the advantages of some of
these methods and the preparation of the necessary diag-
nostic tools for their use in carrying out a particular stage
of the experiment. At the same time, the functions of ped-
agogical diagnostics (controlling (evaluative), developing,
informational, corrective, stimulating, predictive) were not-
ed. From the standpoint of these diagnostic functions, the
possibilities of logical five minutes were justified to identify
the level of mastery of a logical operation by a student and
simultaneously develop the skills to perform this operation,
that is, to increase this level. Due to the fact that universal
learning activities were based on the principles of the com-
petence paradigm, competence-based and activity-based
approaches were used in the study.

In addition, empirical (testing, questionnaires, peda-
gogical experiment) and mathematical methods (statistical
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processing of results) were used, which made it possible
to determine the level of development of skills to perform
logical UEA in primary school students. Diagnostic support
was developed for the experiment, including, among other
things, diagnostic tools. It included: answer sheets, forms
with questionnaires or tests (subtests), tables with assess-
ment criteria and with the distribution of points by levels
of mastery of each of the six logical operations, as well as a
layout of a summary multifunctional table for entering the
general results of testing (questionnaires). Experimental
work was carried out in 2024 in class 4a of the state-fund-
ed Secondary School No. 8 with the participation of 25
students and in class 4a of the private school Bright with
the participation of 22 students. In addition to the authors,
teachers N. Mgoeva (Secondary School No. 8) and V. Eral-
ieva (Bright School) participated in the assessment of the
level of logical thinking and individual logical operations
among students. The analysis of the statistically processed
experimental results allowed for the statement that the use
of diagnostic methods chosen by the authors with prepared
didactic and diagnostic equipment is one of the ways to
solve the problem of the formation of logical thinking and
its components. The pedagogical expert was familiarised
with the Code of Ethics of the American Sociological As-
sociation (2018) and the European Commission’s guidance
note on ethics and data Protection (2021).

H RESULTS AND DISCUSSION
A great contribution to the solution of the problem under
study was made by the author N. Menchinskaya (1989),
who believes that the leading role in the development of
logical thinking belongs to purposeful and systematic edu-
cation and training in logical operations with a systemat-
ic approach to the pedagogical process. Despite the large
layer of research in this area, there is still no unambigu-
ous definition of this concept. Adhering to the vision of
N. Menchinskaya (1989), R. Nemov (2018), and others,
logical thinking is defined as the ability and skill of prima-
ry school students to independently perform simple logical
operations. From this point of view, the structure of the
concept of “logical thinking” includes: analysis, synthesis,
comparison, classification, abstraction, generalisation.
Modern development of society and changes in the edu-
cation system put forward new requirements for the process
of personnel training. In the context of the implementation
of educational standards of the Kyrgyz Republic, the main
goal of primary school is the formation and development
of universal educational actions (UEA). Among them, logi-
cal UEA are of particular importance, since they contribute
to the development of school students’ thinking abilities and
their logical thinking. Table 1 provides brief ideas of scien-
tists about the essence of the components that make up the
concept of “logical thinking” and represent logical operations.

Table 1. Brief description of logical operations

No. Logical operation Definitions of logical operations

Comparison of objects and phenomena with the aim of finding similarities and differences

1 Comparison between them. “We know any object only by equating it with something and distinguishing it from
something” (Ushinsky, 1974).

. The dismemberment of an object, mental or practical, into its constituent elements, followed
2 Analysis b : -
y their comparison (Nemov, 2018).

Restores the whole dismembered by analysis, revealing more or less essential connections of

3 Synthesis the relationship of the elements identified by analysis. “Analysis and synthesis are the common
denominators of the entire cognitive process” (Rubinstein, 1989).
Abstraction is the selection, isolation and extraction of one aspect, property, and moment

4 Abstraction of a phenomenon or object, essential in some respect, and its abstraction from the rest
(Rubinstein, 1989).

5 Generalisation “Generalisation is the rejection of individual features while preserving common ones with the
disclosure of essential connections” (Blonsky, 1935).

Source: developed by the authors

It follows from the Table 1 that all logical thinking op-
erations are closely interconnected, and their effective for-
mation is possible only in a complex. For formation, as for
any other process, appropriate conditions are necessary.
One of the main pedagogical conditions for the implemen-
tation of the process of formation and development of log-
ical thinking is the organisation of complex monitoring of
school students’ achievements using appropriate methods
for diagnosing the level of mastery of logical operations.
Diagnostics is an accurate definition of the results of the
process, with the help of which it is possible to determine
the achievement of the set goals. In this case, the results
are considered taking into account the methods of their
achievement, both the trends and the dynamics of the pro-
cess are identified.
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Currently, there are a significant number of diagnostic
methods for determining the level of logical thinking and
its constituent components. For example, the “Definition of
Concepts” method establishes the level of mastery of the
ability to abstract. The ability to generalise and concretise
can be determined using the “Sequence of Events” method.
The “Exclusion of Concepts” method allows for checking
the ability to perform three operations (analysis, synthesis,
and classification). With the help of L. Chuprov’s (2009)
“Inference by Analogy” method, the ability to compare is
tested. Using the method of P. Carter & K. Russell (1998),
it is possible to establish the level of development of six
logical operations. The method A. Zak (1995) is able to
assess the level of formation of the logical operation “com-
parison”. From the above, it is clear that there are several
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methods for assessing the level of each of the logical op-
erations: some methods are aimed at checking the level of
mastery of one logical operation, others — several.

The authors of this article tested the features and ad-
vantages of the last three of the above-mentioned diagnos-
tic methods in a pedagogical experiment. They developed
and tested diagnostic support for using each of them and
demonstrated their importance in developing logical think-
ing and individual logical operations. In addition to a de-
scription of the diagnostic itself and a model of the protocol
for its implementation, the diagnostic support included di-
agnostic tools, including a school student’s answer sheet to

questions in a questionnaire or test, forms with test tasks,
tables with evaluation criteria and distribution of points by
levels of mastery of a logical operation, as well as a model
of a summary multifunctional table for recording test re-
sults. Thus, Table 2 shows a fragment of a student’s answer
sheet to six test tasks by P. Carter & K. Russell (1998), used
in the experimental work.

To carry out diagnostics in accordance with the meth-
odology of P. Carter & K. Russell (1998), the diagnostic
toolkit prepared by the authors of the article, in addition
to the answer sheets (Table 2) intended for distribution to
school students, includes Table 3 for assessors.

Table 2. Answer sheet for determining the level of logical thinking and each logical operation (fragment)

Full name of the school student

Class __ Secondary school

Name of the

subtest The purpose of the subtest

The content of the subtest

Identifying the level of development of
the ability to conduct analysis. School
students must find the original number
based on the anagram data.

First subtest

Task 1. Find an anagrammatic pair of numbers in parentheses.
Underline this number: 1) 4792 (4748, 7492, 9265); 2) 3964 (1269,
3962, 4369); 3) 8614 (6841, 1452, 8154); 4) 3521 (3529, 2151, 1325);
7415 (7417, 4175, 4165).

Identifying the level of development
of students’ abilities to highlight the
essential, the main thing, that is, the
ability to abstract.

Second subtest

There is one word before the brackets and 5 words in the brackets.
Find the 2 words written in parentheses that are most significant for
the word in front of the parentheses. Underline these words:

m division (class, dividend, pencil, divisor, paper);

M cube (angles, wood, stone, drawing, side);

M ring (diameter, sample, roundness, seal, door);

M problem (condition, medal, doctor, question);

M addition (sum, paper, victory, money, addend).

Source: developed by the authors based on the diagnostic methodology of P. Carter & K. Russell (1998)

Table 3. Distribution of points by levels, by subtest purpose, by criteria

No. Purpose of the subtest HL AA AL BA
1 Theoretical analysis 5 4 3 9
(anagram)
2 Highlighting the essential 5 4 3 2
3 Conducting a comparison 5 4 3 2
4 Carrying out classification 5 4 3 2
5 Carrying out a generalisation 5 4 3 2
6 Drawing an analogy 5 4 3 2
Overall test result
for each level 25-30 19-24 13-18 7-12
(assessment criteria)

Note: HL - high level, AA — above average, AL — average level, BA — below average
Source: developed by the authors based on the diagnostic methodology of P. Carter & K. Russell (1998)

Table 3 shows that the answers to the tasks of each
subtest are assessed on a five-point scale in accordance
with the methodology of P. Carter & K. Russell (1998).
Each level corresponds to a range of six points, which gen-
erally determines the assessment criteria for checking the
work completed by younger students. When checking and

assessing the work from the answer sheets for the entire
test, the points were first calculated for the correct answers
to each task from each subtest. The results of the checked
work were entered into a summary Table 4 prepared ac-
cording to the template, indicating the points scored and
the corresponding level of mastery of the logical operation.

Table 4. Summary table of testing results of 4a grade students of Secondary School No. 8 in Bishkek (fragment)

Subtest 1 Subtest 2 Subtest 3 Subtest 4 Subtest 5 Subtest 6 (:‘égffll:l
School student’s name 2] _ @ _ ] - ] - ] — @ — ] —
E ¢ £ ¢t E & £ %t £ & = & £
S & 5 0 53 8 5B X2 : 8 & & 98
1. Elnur 3 AL 3 AL 0 LL 3 AL 2 BA 3 AL 14 AL
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Table 4. Continued

Subtest 1 Subtest 2 Subtest 3 Subtest 4 Subtest 5 Subtest 6 (;‘égfl?:l

5 8 ¢ & 3 & 3 &8 g % g & 2 %
2. Adilet 5 HL 1 BA 0 LL 5 HL 2 BA 4 AA 17 AL
3. Bayel 2 BA 2 BA 0 LL 3 AL 3 AL 2 BA 12 BA
4. Marika 2 BA 2 BA 2 BA 3 AL 2 BA 0 LL 11 BA
5. Ademi 4 AA 1 LL 1 LL 3 AL 3 AL 5 HL 17 AL
6. Aibike 2 BA 2 BA 1 BA 3 AL 2 BA 0 LL 10 BA
7. Aelina 5 HL 4 AA 1 LL 2 BA 3 AL 4 AA 19 AA
8. Isa 2 BA 2 BA 1 BA 3 AL 2 BA 0 LL 10 BA
9. Islam 4 AA 3 AL 0 LL 4 AA 2 BA 2 BA 15 AL
10. Isabella 3 AL 1 LL 1 BA 2 BA 2 BA 1 LL 10 BA

Note: HH — high level, AA — above average, AL — average level, BA — below average, LL — low level
Source: developed by the authors based on the diagnostic methodology of P. Carter & K. Russell (1998)

The analysis of the contents of Table 4 highlights the
broad possibilities of this method and the multifunction-
ality of the table. From the information on the horizon-
tal lines, the level of proficiency in each of the 6 logical
operations is determined for each school student, indicat-
ing the score, and the overall level of logical thinking is
established based on the overall result (see the far-right
column of Table 4). In addition, the analysis of the data in
Table 4 by vertical columns allows for the determination of
the degree of mastery of each of the six logical operations
by all school students and distribute them into five sub-
groups with the corresponding level of logical thinking or
a particular logical operation (high, above average, aver-
age, below average, low). For example, Elnur, according to
the first, second, fourth, sixth subtests and logical thinking,

falls into the subgroup with the average level (Table 4).
While, having gaps in mastering the logical operation of
generalisation (fifth subtest), he ends up in the subgroup
with a low level and needs additional support from the
teacher. Based on the statistical processing of the data from
Table 4, students of grade 4a of Secondary School No. 8
were distributed into 5 subgroups by the level of logical
thinking (Table 5). Moreover, schoolchildren from the sub-
groups with a low and below average level clearly need
additional help and support from the teacher.

Table 6 provides similar results for comparison of the
diagnostics of logical thinking of school students from
the private international school Bright using the diagnos-
tic support described above according to the method of
P. Carter & K. Russell (1998).

Table 5. Distribution of school students from grade 4a of Secondary School No. 8
into subgroups by level of logical thinking (ascertaining experiment)

The group number
with the name of the level

Number of school students
in subgroups

Percentage of school students
in subgroups

1. High level (HL) 1 4%
2. Above average (AA) 3 12%
3. Average level (AL) 8 32%
4. Below average (BA) 9 36%
5. Low level (LL) 4 16%
Total 25 100%

Source: developed by the authors based on the diagnostic methodology of P. Carter & K. Russell (1998)

Table 6. Distribution of pupils of class 4a of the Bright school by levels of logical thinking during the ascertaining experiment

Group number with level name Numbe}‘ of school students Percentage of school students in
in subgroups subgroups
1. High level (HL) 1 5%
2. Above average (AA) 4 18%
3. Average level (AL) 8 36%
4. Below average (BA) 6 27%
5. Low level (LL) 3 14%
Total 22 100%

Source: developed by the authors based on the diagnostic methodology of P. Carter & K. Russell (1998)
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A comparative analysis of the data from Tables 5
and 6 shows that the level of logical thinking in private
school students is higher, since the subgroups with a lev-
el above average and high in the class from the Bright
school made up 23% in percentage terms, and in the class
of Secondary School No. 8 — 16%. But still, the subgroups
with a low and below average level make up 41% in the
class of the Bright school. This indicates that private
school teachers also need to look for ways to improve the
level of logical thinking.

When using the diagnostic method of A. Zak (1995),
which allows determining the level of mastery of the
“comparison” operation by school students, a diagnostic

tool was also prepared. In this case, cards with his 22 ex-
ercise-tasks and memos with recommendations of A. Zak
on the rational sequence of solving the exercises with an
indication of their numbers, on the possibility of replacing
artificial words with real ones in the exercises, as well as
answer sheets were prepared and distributed to the school
students. For those checking the students’ answers, the di-
agnostic tool contained cards with evaluation criteria and
table layouts for recording the results of the check. After
statistical processing of the data of the summary table with
the results of checking the answer sheets, the school stu-
dent were divided into subgroups in accordance with the
level of formation of the ability to compare (Table 7).

Table 7. Distribution of students by levels of mastery of the logical operation “comparison” in the ascertaining experiment

Number of school students -
High Average Low
In class 4a of Secondary School No. 8 5 (20%) 9 (36%) 11 (44%)
In the 4™ class of the private school Bright 5 (23%) 7 (23%) 10 (45%)

Source: developed by the authors based on the diagnostic method of A. Zak (1995)

In addition, in the above classes, diagnostics were car-
ried out using the L. Chuprov method (2009), which also
allows for determining the level of comparison skills. After
statistical processing of the results, it was found that the
subgroups with low and below average levels in percentage
terms amounted to 56% in class 4a of Secondary School
No. 8, and 45% in class 4a of the Bright school. From a
comparative analysis of these results and the data from
the contents of Tables 5, 6, 7 it follows that the results
of diagnosing the level of mastery of the logical operation
“comparison” using the three methods differ insignificantly
(within 10%). Therefore, there are grounds for using one of
them in the control experiment.

The conducted research confirms the key role of di-
agnostic support in the process of development of logical
thinking of primary school students in the context of forma-
tion of universal educational actions regulated by the State
Educational Standard of the Kyrgyz Republic. The obtained
results of the ascertaining experiment clearly demonstrate
heterogeneity of the initial level of formation of logical op-
erations in primary school students, which emphasises the
need for targeted and systematic work on development of
this sphere of cognitive activity. The revealed advantage
of the P. Carter & K. Russell (1998) methodology in the
framework of ascertaining diagnostics is due to its complex
nature, allowing assessing the level of proficiency in all
basic logical operations and logical thinking in general.

At the same time, an analysis of the diagnostic capabil-
ities of techniques focused on evaluating individual logical
operations indicates their potential value for the imple-
mentation of the formative stage of learning. In particular,
as S. Vorovshchikov (2010) notes, the use of “logical five
minutes” based on the diagnosis of proficiency in a par-
ticular logical operation seems to be an effective tool for
integrating developmental exercises into the learning pro-
cess without additional workload and with the ability to
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quickly monitor student progress. This approach allows for
a combination of learning and assessment, contributing to
a more informed assimilation of logical thinking techniques
(Sundeeva & Sorokina, 2017). A comparative analysis of
the results obtained in public and private schools revealed
certain differences in the initial level of logical thinking,
which may be due to different educational approaches and
socio-cultural factors. This aspect requires further study to
identify the most effective strategies for developing logical
thinking in various educational contexts. The findings open
up prospects for developing scientifically based methodo-
logical recommendations for the introduction of effective
diagnostic support into the practice of primary education
in the Kyrgyz Republic.

B CONCLUSIONS

The study aimed at the scientific and theoretical substan-
tiation and practical implementation of diagnostic support
for the formation of logical thinking of primary school
students from the standpoint of the requirements of the
current State Standard of School General Education of the
Kyrgyz Republic allows for a number of conclusions to be
drawn. When determining the theoretical foundations of
the study, it was established that the State Standard of
School General Education of the Kyrgyz Republic desig-
nated the formation of UEA as the main goal of primary
education. Among the different types of UEA, cognitive EA
are of greater importance, which include logical EA that
require the successful formation of logical thinking and the
ability to perform logical operations. An integral part of
the formation of logical thinking and the logical operations
included in it is pedagogical diagnostics, which performs,
along with the control, developing and stimulating func-
tions. To use diagnostic methods in the educational pro-
cess, the development of diagnostic support is justified, an
integral part of which is a diagnostic tool.
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The advantage of the diagnostic method of P. Cart-
er & K. Russell and the diagnostic support developed for
its implementation, consisting in the ability to determine
the level of mastery of each logical operation and logical
thinking in general by school students, and in its use at
the ascertaining stage of the experiment, has been experi-
mentally proven. Among the advantages of the diagnostic
support of diagnostic methods aimed at determining the
level of one logical operation, a more detailed study of the
mastery of each of its components by school students is
noted. From the analysis of the results of the ascertaining
experiment conducted in Secondary School No. 8 and the
private international school Bright it follows that the ini-
tial level of development of logical thinking in school stu-
dents is heterogeneous and in many of them is insufficient
for the effective formation of UEA. Moreover, it is noted
that the level of logical thinking in students in grade 4a
of the Bright school students is higher, despite the pres-
ence of school students with a low level of its formation.
The revealed facts confirm the necessity of conducting a

formative experiment, the main purpose of which is to in-
crease the level of logical thinking of students, using di-
agnostic support for determining the level of individual
logical operations and “logical five-minute exercises”. Fur-
ther research can be aimed at studying the influence of the
developed diagnostic support and the system of “logical
five-minute exercises” on the dynamics of the development
of logical thinking of primary school students in the long
term, as well as identifying optimal forms of integrating
diagnostic procedures into the educational process, taking
into account the specifics of various subject areas.
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anbIpyyZia aHblH aXbIparsic 6e1yry O0JIrOH AMArHOCTHKA XXaHa AUAarHOCTUKAJIBIK KOJIOO 60JIyn caHayiaT. MakayiaHbiH
MaKcaThl — OAIITaATbIY KJIaCCTapAblH OKYY4yJIapbIHBIH JIOTUKAJIBIK O XYTYPTYYCYH O6HYKTYPYY YYYH AMArHOCTHKAJIBIK
KOJIJOOHY TaHJ00 XKaHa HEru3zee XaHa aHbl TeKiepyy. V3uiieere MeTOqOJIOTHAJIBIK bIKMaIap (KOMIIETEHTTYYJIYKKO
HerusjaejreH, HWIIMEPAYYJIYKK® Heru3JieJireH) JXaHa WINMUAN OWJIMMAWH BIKMAajaphl, aHBH WYMHAE TEOPUJIBIK
(ICUXOJIOTUAJIBIK-TIEJarOTUKAJIBIK aJabUATTap/ bl TAJIZ[00), SMINPUKAJIBIK (3KCIepUMeHT, 6alikoo, 61466, CaJIBIITHIPYY,
CBIIATTOO) )KaHA MaTeMAaTHKAJIBIK (3KCIEPUMEHTTUK HATHIIKaIapAbl CTATUCTUKAJIBIK HUINTETYY) KAMTBUITaH. AHBIKTOOUY
9KCIIEPUMEHTTUH XYPYUIYHe Bumikek maapeHeIH No8 MamJIeKeTTUK OIO/KeTTUK MEeKTeOMHUH XaHa «KapKbIH» Xeke
MEHYMNK MeKTeOWHMH OamTasjarsld KJIacCTapbHBIH OKYy4YyJapbIHBIH MUCAJIBIHAA JIOTUKAJIBIK YHUBEPCAJIYY OKYyy WII-
apakeTTEPUHUH OHYTYY [EHI33JIMH XeKe JIOTMKAJIBIK OllepalysuIap/bl XaHa JXaJIbl 3J1e JIOTMKAJIBIK O XYT'YPTYYHY
JIMarHOCTUKAJIBIK MeTOAAOPAYH apTHIKYBLIBIKTAPHIH AHBIKTOO MAKCATBIHJA MEeJaroruKaJiblK 3KCIepUMEHT OTKOpYJAY.
OKCIIEpUMEHTTHH CTATUCTUKAJIBIK JKAKTAH WINTETWJITeH JKBIABIHTBIKTApBIH TAJIIOOHYH HETU3UHAE TOMOHKYIOHN
KOPYTYHAYJIap YbIrapbUIABL: OallTaJre4 KJIACCTHIH OKYYYyJIapBIHBIH JIOTMKAJIBIK O XKYT'YPTYYCYHYH OamITanKbl JeHT 3TN
6upAel sMec XaHa ajlapAblH Ke0y Y4YyH Owinm OGepyyHYH MaMuleKeTTHK CTaHAapTHIHAA TaJian KBUJIBIHIAH aKBIPKBI
HaTHIIKaJIapra MATMINKTYY KETUIYY YIYH XKeTUIIcU3; TAKTOO SKCIIePUMEHTHH XYPIy3YY YYYH 3H YOH apTHIKYBLIBIKTapra
@.Kaprepaua xana K.PaccenguH THemesyy AUArHOCTUKAJIBIK KypajAapbl MeHEeH METOAopy 33; dopMaTHUBIUK
(6HYKTYpPYY) SKCIIEDUMEHT YYYH JXeKe JIOTMKAJIBIK OllepalysIap[blH AUArHOCTHUKAJIBIK BIKMaJlapbhl apTHIKYbLIBIKTYY,
aJIapJiblH ©3re4e KaCHEeTTEPH JIOTUKAJIBIK (TPEHUHIANK) Gelll MYHOTTYK ceccHUAIapAbl XKaHa cabakrapaarsl MOHUTOPUHT
3JIEMEHTTEPUH alKaJIbIITEPYyra MyMKYHAYK OepeT

Herusru cespep: JoruMkajblK oOlepanusaiap; AUArHOCTHKA; JUArHOCTHUKAJIBIK KapaxaTTap;, TaaHbII-OMIyy
YHUBEPCAJIAYY OKYY UII-apaKeTTePH
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AHHoTauwms. [lelictByrouum ['occTangapToM MIKOJIbHOTO 061(ero o6pasoBanus Keipreizckoil Pecny6JiMky ycTaHOBJIeHA
rJlaBHas IeJlb HayaJbHOM IIKOJB — (GOpMHUpOBaHUE Yy4eOHBIX YHMBEpCAJIbHBIX OEHCTBUM, Ccpefu KOTOPBIX 0COOYyI0
3HAYMMOCTh MMEIOT IT03HABaTeJIbHbIE, BKJIIOYAIOLINE B TOM YKCJIe JIOTHYecKye (aHain3, CHHTE3, CpaBHeHUe, 00001ieHe,
abcrpaknusa). IloBelleHNe WX YPOBHA Y Y4YaLIMXCA AaKTyaJIM3UPyeT IPOIECC Pas3BUTUA JIOTUYECKOT'O MBIIJIEHUS,
HeoTbeMJIeMOM YacTbl0 KOTOPOTrO fABJAETCA AUArHOCTUKA M JuarHocTuieckoe obecreueHue i ee OCYyL[eCTBJIEHUs.
Llenplo craThy ObUT BBHIOOPp U OOOCHOBaHME AMATHOCTHYECKOrOo oOecledyeHHs pas3BUTHs JIOTMYECKOTO MBIIIEHUS
MJIa[IIINX HIKOJIBHUKOB U ero ampobaiusa. B xode uccieqoBaHuA OB 3aeliICTBOBAHBI METOAOJIOTHYECKHe NOAXObI
(KOMIIETEHTHOCTHBIH, AeATEIbHOCTHBIM) U METO/bl HAYYHOI'O MO3HAHMA, BKJIOYAs TeopeTHyeckue (aHaIM3 MCHUXOJIOro-
reJJaroru4eckoil JIMTepaTyphl), sMIupryeckue (SKCIIepUMEHT, HabJIoJileHre, M3MepeHUe, CpaBHEeHUe, OIMCaHue) U
MaTeMaThyeckre (craTucTHdeckas oO6paboTka pe3yJibTaTOB dKCllepuMeHTa). IIpoBeieH meAarornyeckuil S3KCIepuMeHT
10 BBIABJIGHUIO MPENMYIIeCTB MeTOAWK AUArHOCTUKU OTAEJIbHBIX JIOTMYeCKUX Olepanuil M JIOTUYeCKOIO MBIIIeHUs
B I[eJIOM IIpU KOHCTaTHUPYIOIleM SKCIIepuMeHTe Ha MprMepe oIpefesieHus YPOBHA CHPOPMHPOBAHHOCTU JIOTMYECKUX
YHHBepCaJIbHbIX YUYeOHBIX AEHCTBUH Y YYeHHUKOB HayaJIbHBIX KJIACCOB rOCOIO[KETHON MIKOJIBI Ne8 M 4acTHOU IIKOJIBI
«BpaiiT» B ropofe Bumkek. Ha ocHOBe aHaM3a cTaTUCTUYeCKH 00pab0TaHHBIX Pe3yJIbTaTOB IPOBeAeHHOI O SKCIIepUMeHTa
cAeJIaHbl BBIBOJBL: MCXOAHBIN yPOBEHb JIOTMYECKOr0 MBIIIEHNA He OAWHAKOB y MJIAJLINX IIKOJIbBHUKOB U Y MHOTHUX U3
HUX HeJIOCTaTOYeH JJisl YCIeIHOro JOCTHXeHNs KOHEUHBIX pe3yJIbTaToB, TpebyeMbIx oOpa3oBaTebHEIM ['occTaHaapTOM;
HauOOJIBIINMHU TpeuMyIlecTBaMU MAJIA OCYIeCTBJIeHHs KOHCTAaTHUpPYIOLIero sSKcIepuMeHTa obsamaer Mertoauka .
Kaprepa u K. Paccesia ¢ COOTBETCTBYIOIMM AUArHOCTUYECKHMM MHCTPYMEHTapueM; A1 popMupyoiero (pa3BUBaroILero)
SKCIepuMeHTa IMpeANoYTUTeSIbHB MeTOAWKH JUArHOCTUKU OTHEJIbHBIX JIOTHYeCKMX oOIlepaluii, 0COOEHHOCTH CBOMCTB
KOTOPBIX IO3BOJIAIOT COBMEINATh Ha YPOKax JIornyeckye (TPEHUHIOBbIe) MATUMUHYTKU U 3JIEMEeHTHl MOHUTOPUHIa
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Abstract. The article presented the results of the study of the influence of emotional intelligence on the adaptation of
first-year students in the educational environment of a technical university. The relevance of the study is that emotional
intelligence, as one of the unique phenomena of modern psychological science, has not been sufficiently studied. Such
problems as the manifestation of emotional intelligence in different categories of people; how much emotional intelligence
is developed in young people, how objectively they realise it, how emotional intelligence affects students' relationships
in the educational environment and students' academic achievements, etc., remain unexplored. The purpose of the
article was to reveal the scientific and theoretical foundations of emotional intelligence, to identify the most established
scientific views on the nature of the phenomenon in question, to determine how this property is developed in students
of a technical university, what is its influence on the adaptation of first-year students at the university, how students can
manage their emotional intelligence, who helps them with this, etc. An analysis of the current state of the scientific and
theoretical foundations of emotional intelligence showed that the most established view is that of emotional intelligence
as a manifestation of the internal emotional attitude of the individual, accompanied by intellectual awareness of social
behaviour, attitudes toward different types of activities and interactions in the environment. The article, based on modern
research methods - tests of Hall and “Emin” (D. Lyusin), as well as on the results of a special ascertaining experiment,
revealed the ways in which emotional intelligence influences students' academic achievements, the adaptation of pre-
university students in the educational environment, the development of self-motivation, empathy in students, the
recognition of other people's emotional attitudes, and the management of their emotional intelligence, which are a
consequence of the purposeful supportive pedagogical activities of teachers. The practical significance of the research
results lies in the fact that they can be used in the development of various adaptation programs for students, including
those aimed at developing emotional intelligence as a psychological factor that ensures effective sociopsychological
adaptation to the educational environment of a higher educational institution
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The influence of emotional intelligence on the adaptation of first-year students...

H INTRODUCTION

The social function and distinctive feature of higher edu-
cation consisted in its responsibility to provide advanced
professional training of socially and emotionally compe-
tent specialists demanded by the labour market, which, in
turn, depended on the quality of education. Consequently,
the quality of professional training of specialists remained
one of the important tasks of the social and economic
development of society (Shafait et al., 2021). The imple-
mentation of new innovative educational technologies ac-
companied by the emotional intelligence (EI) of students
into the university education system was expected to im-
prove the quality of professional education at the univer-
sity, thereby ensuring the formation of competitive per-
sonnel possessing professional competencies (Varyvoda &
Gordenko, 2024). Preliminary studies of ways to increase
the effectiveness of higher professional education showed
that learning outcomes at universities largely depended on
the emotional intelligence of students during the educa-
tional process, with future young specialists required to
be psychologically resilient, socially flexible, and endowed
with high emotional intelligence. D. Goleman (2021)
demonstrated that emotions played a much greater role in
relationships and success at work.

As noted by M. Reva (2022), emotional intelligence
represented, on the one hand, the ability to recognise, an-
alyse, and control one’s own feelings and emotions, and on
the other hand, the skill to sense and understand the moods
of others. The higher and more productive the implemen-
tation of higher education based on the consideration of
students’ EI, the more highly qualified the specialist would
be, along with their contribution to societal development
and their own emotional well-being. One of the important
ways to achieve such a result was reliance on students’
El in the university educational process. This implied that
within the higher education system, significant importance
was placed on the formation of professionalism combined
with high emotional intelligence, which were essential
conditions for improving learning outcomes. Consequent-
ly, there arose a need to enhance learning results through
the systematic implementation and application of EI strat-
egies. If this was the case, university students had to be
professionals capable of responding to societal demands
through EI, thereby achieving success in the learning
process (Zhoc et al., 2018).

Each university, depending on its mission, internal in-
stitutional structure, quantitative and qualitative composi-
tion of faculty members, characteristics of the educational
environment, students’ value orientations, and learning
strategies, could encounter different stressful, emotional
situations, shocks, and difficulties requiring resolution.
These difficulties were primarily connected to the level of
development of students’ social and emotional intelligence,
which manifested differently depending on a person’s abil-
ity to perceive and understand their own and others’ emo-
tions, regulate, and control their own and others’ emotional
states. EI and learning outcomes ensured the achievement
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of many successes in various fields beyond formal educa-
tion, such as in professional activities. Therefore, the study
of problems related to students’ EI in order to ensure ad-
aptation to the educational process and improve academic
achievement became one of the urgent tasks of university
pedagogy (Mamina, 2021).

The transition from school life to studying at a techni-
cal university represented a significant challenge for first-
year students. Besides academic adaptation to increased
workload, difficulties of technical disciplines, and new
teaching methods, students faced the necessity to inte-
grate into a new social environment, build relationships
with peers and instructors, as well as independently re-
solve numerous everyday and organisational issues. In
conditions of high competition and often abstract nature
of technical specialties, stress, self-doubt, and difficulties
in interpersonal interaction could become serious obsta-
cles to successful adaptation and academic performance.
In this context, the role of emotional intelligence became
especially significant (Tsybulskaya et al., 2024). The abil-
ity to recognise and manage one’s own emotions, under-
stand the feelings of others, build empathetic relation-
ships, and effectively cope with stress could substantially
facilitate the adaptation process, help students overcome
academic difficulties, find support within the social envi-
ronment, and maintain the necessary level of motivation
and well-being throughout the entire period of study. The
aim of this article consisted in investigating the relation-
ship between the level of emotional intelligence develop-
ment in first-year technical university students and their
success in the adaptation process to the conditions of
higher education institutions.

M LITERATURE REVIEW

A preliminary excursion into the history of research on
emotional intelligence (EI) problems showed that the con-
cepts of emotion and intelligence (important manifesta-
tions of a rational person) were quite complex and con-
tradictory. At the same time, the interdependence of these
concepts and phenomena was universally acknowledged.
Life demonstrated that every person was subject to these
two important mental phenomena. A person was especially
sensitive when something concerned their close ones - chil-
dren, loved ones, etc. — and exhibited critical thinking and
reason when analysing others’ actions. Reason and empa-
thy were two important aspects of personality that, to some
extent, opposed and competed with each other. However,
interaction between them could lead to the emergence of
empathy with rational approaches, which helped to bet-
ter understand others and make informed decisions. It was
assumed that emotion, as sensitivity, was closer to and an
earlier manifestation of human traits. However, human ac-
tions based predominantly on emotions (whether positive
or negative) could provoke similar emotions in those to
whom they were directed; hence, a rational effect was re-
quired. At the same time, as noted by N. Kozlov (2014),
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“a person ‘living by the head alone’ did not always
understand others, often losing out to them in spontaneity,
brightness, and the forcefulness of emotions. On the other
hand, a person living solely by emotions and feelings too
often found themselves in problematic situations that could
have been avoided...” At the same time, “we overestimate
the significance of purely cognitive abilities... but intelli-
gence is powerless when emotions take over.” The authors
adhered to the view that harmony arose as a result of a
balance between reason and human emotions. As noted
above, harmony between mind and feelings was possible
and necessary, consisting not in equality but in hierarchy:
reason made responsible decisions, while subordinated
feelings assisted in this.

Analysis of the study by P. van der Zanden et al. (2019)
showed that successful people coloured their lives with
emotions, but in situations requiring responsible decisions,
emotions were sidelined in favour of reason. From this
arose the necessity to form emotion and intelligence as a
symbiosis of sensitivity and reason in human life activity,
especially at a young age when feelings overflowed and
were not always subject to analysis. EI in this case was un-
derstood as the ability to recognise one’s own and others’
emotions and manage them. This implied that educators,
in the learning process, needed to pay attention not only to
learning outcomes but also to monitoring the acquisition
of intellectual, social, personal, and emotional skills neces-
sary for students to achieve success in social life.

Theoretical analysis showed that despite numerous
characteristics attributed to the concept of emotional intel-
ligence, the absence of a unified definition and the vague-
ness of the term persisted. The research by M. Brackett et
al. (2004) indicated the scientific relevance and practical
significance of studying this psychological phenomenon,
through which human behaviour could be predicted. Re-
searchers adhered to the opinion on the importance of EI
in human life, while also noting the difficulty of creating a
unified concept based on the conclusions of various stud-
ies. The authors distinguished between interpersonal and
intrapersonal types of emotional intelligence. According to
scientific studies, people with a high level of EI could prop-
erly regulate states of emotional instability; a high level
of interpersonal EI formed communicative competence, on
the basis of which predisposition in the field of interper-
sonal relations was established; a high level of intraper-
sonal EI provided convincing evidence that persistence in
achieving goals, persistence in decision-making and imple-
mentation — in other words, in the field of professional ac-
tivity and personal achievements — was enhanced.

E. Erickson (1993) noted that “conditions ensuring the
emotional well-being of an individual included a sense of
individuality, sociability, and the ability to build close re-
lationships, as well as the ability to demonstrate activity.”
D. Goleman (2021) revised the definition of emotional in-
telligence, equating it largely with “proper” social behav-
iour. He emphasised four components included in the struc-
ture of emotional intelligence: self-awareness, self-control,
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social sensitivity, and relationship management. According
to R. Bar-On (2012), emotional intelligence was “a set of
non-cognitive abilities and skills that influenced the ability
to successfully cope with environmental demands and pres-
sures.” From this, it followed that a key point in improving
academic achievements and learning outcomes of students
was ensuring their socio-psychological adaptation, condi-
tioned by the peculiarities of students’ EI.

In the study by S. Derevyanko (2007), emotional in-
telligence was characterised as influencing students’ ad-
aptability indicators. In the realm of emotional experienc-
es, EI played a predominantly regulatory role, whereas
in subject-subject relations, it played a stimulating role.
Research results by E. Belonosova (2016) showed that ac-
tivation of personal resources and communicative abilities
of students was possible during adaptation to the process
of obtaining higher professional education. An important
condition for successful adaptation was the presence of
constructive communicative strategies, manifested as the
ability to understand and be aware of one’s own emotional
states and the emotions of others, to control one’s own
emotions and evoke desirable emotions in others, and to
establish relationships based on mutual goodwill with
peers, instructors, and staff members.

A. Kuteynikov & D. Shandlorenko (2015) believed
that the most academically successful students were also
the most adaptive. The development of emotional intel-
ligence through specialised techniques implemented in
the framework of training programs would contribute
to improving first-year students’ adaptation to universi-
ty education. EI could be considered a criterion of suc-
cessful adaptation to the educational process. Studies by
A. Rean et al. (2022) and A. Voskovskaya (2022) empha-
sised that student adaptation, especially of freshmen, was
an important condition for learning success. Attention to
the peculiarities of foreign education systems in recent
years showed that, in most cases, the focus was on social
and emotional aspects of learning. The global SEL (so-
cial-emotional learning) program could be considered a
foundation for this. The increased focus on models for
developing social and emotional learning aspects was ex-
plained by the integration of components of self-aware-
ness, self-control, and relationship skills in the learning
process. In a number of studies, EI was considered a com-
ponent of critical thinking, complex problem-solving, and
creativity — emotional intelligence. In particular, J. Dur-
lak et al. (2015) in their experimental studies investigat-
ed “student self-awareness” as an expression of emotion-
al intelligence. Self-awareness as a measure diagnosed
learners’ recognition of their own thoughts and emotions
and their influence on their own behaviour. In doing so,
learners demonstrated the ability to independently man-
age learning by effectively controlling their thoughts,
emotions, and behaviour. On this basis, the possibility of
achieving academic success was demonstrated.

The formation of a more adapted personality, and
subsequently the development of personality as a whole,
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depended on knowledge of mechanisms and patterns of
development of these qualities. For this reason, much at-
tention was devoted to the problem of adaptation in gen-
eral, and the development of personal adaptive potential
of EI in particular, in the works of A. Maklakov (2001)
and D. Leontiev (2016). Coping was one of the main as-
pects of adaptation actively studied by psychologists. In
their models, R. Bar-On (2000) and D. Goleman (2021)
considered adaptive capacity as a separate element of
emotional intelligence. R. Bar-On (2000) linked emo-
tional intelligence and coping strategies aimed at solving
problems and defined them as adaptive. If a person avoid-
ed problems, such coping strategies indicated a low level
of emotional intelligence.

Research by K. Zhoc et al. (2018) showed that a con-
siderable amount of work addressed the influence of EI on
students’ academic outcomes. Analysing some of these,
Chinese universities attached great importance to consid-
ering students’ academic performance and learning out-
comes as crucial indicators of life. EI stimulated learners’
attention to the learning process and maintained their in-
terest in education during learning. The study by R. King
& J. Chen (2019) reflected the importance of EI manifes-
tations by instructors, affecting students’ academic perfor-
mance. How well a teacher understood the importance of
emotions and was able to work with emotions influenced
not only how they themselves learned but also significantly
affected learners’ behavioural characteristics and the over-
all educational situation. The authors regarded emotions as
the main catalyst of learning.

E. Belonosova (2016), in the experimental study not-
ed that the implementation of the program influenced the
development of emotional intelligence, especially its inter-
personal component, positively affecting student adapta-
tion. To ensure a more successful adaptation process, it was
necessary to conduct various training sessions aimed at de-
veloping skills for understanding others’ feelings and emo-
tions, as well as activities focused on performing special
tasks in which students learned to work in teams, support,
and understand each other.

Thus, many studies demonstrated that freshmen’s suc-
cess in studies directly depended on the level of develop-
ment of their emotional intelligence. Therefore, the need
arose to consider opportunities for improving the quality of
education by making additions to some conclusions within
the university education system. A natural question arose:
was it possible to teach emotional intelligence? Experimen-
tal studies of university students employing “behaviour
modification” methods demonstrated that specially organ-
ised training exerted a positive and significant impact on
the level of emotional intelligence.

B MATERIALS AND METHODS

To explore the theoretical foundations of emotional in-
telligence (EI) and its impact on the adaptation of first-
year university students, academic achievement, and the
ability to recognise and regulate their own EI within the
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educational environment, modern methodologies and a
comprehensive set of scientific methods were employed.
Based on the research objectives and selected EI criteria,
appropriate diagnostic tools were chosen. The theoretical
phase involved methods of analysis, systematisation, gen-
eralisation, and comparative study of national and interna-
tional psychological literature.

For diagnosing the state of EI and its influence on
first-year students’ adaptation, the Hall Emotional Intel-
ligence Test (n.d.) and the Emotional Intelligence Test
“Emin” by D. Lyusin (n.d.) were utilised. Among the em-
pirical methods, a natural experiment was conducted to
organise an educational environment aimed at developing
EI and enhancing students’ academic performance. The to-
tal sample consisted of 119 students (52 urban and 67 ru-
ral), aged 18-19 years, from the first and second years
at the East Kazakhstan Technical University named after
D. Serikbayev. The study took place in early October of
the 2024/2025 academic year. Given the assumption that
EI predominantly concerns students’ social and interper-
sonal relationships, sociometric methods were applied to
diagnose interpersonal relations within groups and assess
the moral and psychological climate of faculties. In using
sociometric techniques to study the influence of EI on aca-
demic achievement, attention was paid to both formal and
informal social structures within the educational process.
The research was conducted anonymously and with the
informed consent of all participants.

The Hall Questionnaire measured levels of emotion-
al awareness, emotion regulation, the ability to influence
others’ emotions, empathy, and self-motivation. Separate
versions of the questionnaire were developed for urban
and rural students (Hall Test for Urban Students, 2024;
Hall Test for Rural Students, 2024). The “Emin” test as-
sessed participants’ abilities to understand and manage
their own and others’ emotions (Test “Emin” for Urban
Students, 2024; Test “Emin” for Rural Students, 2024).
To evaluate the impact of EI development on first-year
students’ adaptation, a formative experiment was con-
ducted involving an experimental group (24 students)
and a control group (28 students). The effectiveness of an
18-hour training program was assessed using non-para-
metric statistical methods, specifically the Mann-Whitney
U test and the Wilcoxon signed-rank test. The study ad-
hered to ethical standards outlined in the Code of Ethics
of the American Sociological Association (2018) and the
Guidance Note of the European Commission on Ethics and
Data Protection (2021).

H RESULTS AND DISCUSSION

Results of the Hall Test

(17 urban students participated in the study)
Emotional Awareness. As shown in Table 1, high scores on
items related to recognising true emotions (30.37% fully
agree and 33.33% mostly agree) indicate well-developed
emotional awareness. This enables students to be conscious
of their feelings and better navigate life situations.
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Table 1. Interpretation of the “Emotional Awareness” scale, % of total students

Questions Strongly agree Mostly agree Partly agree Strongly disagree | Mostly disagree | Partly disagree
(+3) (+2) (+1) -3) (-2) -1)
29.4 23.5 35.3 0 5.9 5.9
2 17.6 41.2 23.5 0 0 17.6
4 17.6 47.1 17.6 0 5.9 11.8
17 17.6 35.3 23.5 0 17.6 17.6
19 35.3 35.3 23.5 0 0 5.9
25 64.7 17.6 11.8 0 5.9 0
Med. 30.37 33.33 22.53 0 5.9 9.8

Source: developed by the authors based on Hall’s questionnaire

Management of One’s Own Emotions (Emotional Re-
silience, Non-Rigidity). As shown in Table 2, respondents
demonstrated a moderately good ability to manage neg-
ative emotions, including overcoming them after distress
and discarding negative feelings when necessary (9.8%

fully agreed, 16.67% mostly agreed, and 34.3% somewhat
agreed). However, 31.2% of participants reported diffi-
culties in completely letting go of unpleasant experiences,
which may indicate the need for further development of
emotional flexibility.

Table 2. Interpretation of the “Management of One’s Own Emotions” scale, % of total students

Questions Strongly agree Mostly agree Partly agree Strongly disagree | Mostly disagree | Partly disagree

(+3) (+2) (+1) (-3) (-2) -1)

3 0 5.9 47.1 17.6 11.8 17.6

7 11.8 35.3 41.2 0 5.9 5.9

8 0 17.6 35.3 0 17.6 29.4

10 17.6 5.9 47.1 0 0 29.4

18 17.6 29.4 11.8 11.8 5.9 23.5

30 11.8 5.9 23.5 11.8 5.9 41.2
Med. 9.8 16.67 34.33 0 6.7 24.5

Source: developed by the authors based on Hall’s questionnaire

Self-Motivation (Voluntary Emotion Regulation). Par-
ticipants demonstrated confidence in their ability to con-
centrate and attain calmness, when necessary, as evidenced
by responses to the question regarding the ability to enter

a state of readiness and focus (16.67% fully agree, 30.4%
mostly agree, and 32.37% partially agree). This indicates a
good level of self-motivation and the capability to mobilise
oneself when required to achieve goals.

Table 3. Interpretation of the “Self-Motivation” scale, % of the total number of students

Questions Strongly agree Mostly agree Partly agree Strongly disagree | Mostly disagree | Partly disagree

(+3) (+2) (+1) -3) (-2) -1)

5 35.3 11.8 47.1 0 0 5.9
29.4 47.1 5.9 0 5.9 11.8

13 23.5 23.5 41.2 0 5.9 5.9

14 0 23.5 29.4 0 17.6 29.4

16 0 41.2 35.3 0 5.9 11.8

22 11.8 35.3 35.3 0 11.8 5.9
Med. 16.67 30.4 32.37 0 7.85 11.8

Source: developed by the authors based on Hall’s questionnaire

Empathy. As shown in Table 4, 84.34% of respondents
demonstrated strong empathy and the ability to recognise
the emotional needs of others, as evidenced by high scores
on questions related to understanding the emotional

needs of those around them (22.6% fully agree, 30.4%
mostly agree, and 31.34% partially agree). This enables
effective interaction with others and provides support in
difficult situations.

Table 4. Interpretation of the “Empathy” scale, % of the total number of students

Questions Strongly agree Mostly agree Partly agree Strongly disa- Mostly disagree | Partly disagree
(+3) (+2) (+1) gree (-3) (-2) -1
9 35.3 47.1 11.8 0 0 5.9
11 11.8 11.8 47.1 5.9 11.8 11.8
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Table 4. Continued

Questions Strongly agree Mostly agree Partly agree Strongly disa- | Mostly disagree | Partly disagree
(+3) (+2) (+1) gree (-3) (-2) -
20 11.8 35.3 41.2 5.9 0 5.9
21 35.3 23.5 35.3 0 0 5.9
23 35.3 23.5 29.4 0 0 11.8
28 5.9 41.2 23.5 5.9 11.8 11.8
Med. 22.6 30.4 31.34 2.95 3.9 8.85

Source: developed by the authors based on Hall’s questionnaire

Recognition of Others’ Emotions and Influence on Their
State. As shown in Table 5, 76.43% of participants rated their
abilities to influence others as fairly high (36.23% mostly agree
and 40.2% partially agree). The ability to affect the emotional

state of others and provide support demonstrates that the re-
spondents have developed not only skills in recognising others’
emotions but also possess the capacity to positively influence
the mood and emotional condition of those around them.

Table 5. Interpretation of the scale “Recognition of Others’ Emotions and Influence
on Their State”, % of the total number of students

Questions Strongly agree Mostly agree Partly agree Strongly Mostly disagree | Partly disagree
(+3) (+2) (+1) disagree (-3) (-2) -1
12 11.8 29.4 47.1 5.9 5.9 0
15 0 52.9 47.1 0 0 0
24 0 41.2 35.3 0 5.9 17.6
26 17.6 35.3 35.3 0 0 11.8
27 17.6 35.3 35.3 0 5.9 5.9
29 0 23.5 41.2 11.8 5.9 17.6
Med. 7.8 36.23 40.2 2.95 3.93 8.82

Source: developed by the authors based on Hall’s questionnaire

Overall, across these five aspects, it can be noted that
the test participants demonstrated a good level of emotional
intelligence; however, certain aspects, particularly the man-
agement of negative emotions, may require further develop-
ment to achieve greater emotional flexibility and resilience.

Results of the Hall Test

(the study involved 43 rural students)

Emotional awareness was measured through the partic-
ipants’ ability to recognise their emotions and use them
as a source of information. As shown in Table 6, 81.76%
of respondents agreed with statements reflecting the value
of emotions as a source of knowledge about life and the
importance of understanding their true feelings (18.61%
fully agreed, 32.55% mostly agreed, and 30.6% somewhat
agreed). This indicates that the test participants possessed

good emotional awareness, understanding the significance
of both positive and negative emotions for decision-making.

Emotion Regulation (Emotional Resilience, Non-Rigid-
ity). Emotion regulation reflects the respondents’ ability to
cope with negative feelings, restore calm, and avoid fixa-
tion on negative experiences. As shown in Table 7, 67.06%
of participants positively assessed their ability to calm
down and manage negative emotions, with a high percent-
age of moderate (+1 scale, 35.65%) and neutral responses
as well. This is particularly evident in questions related to
the ability to “easily manage feelings” after distress and
“not dwell on negative emotions” (15.11% fully agree,
16.3% mostly agree, and 35.65% partly agree). Thus, par-
ticipants generally demonstrated good emotional resilience
skills; however, some may require further development of
flexibility in managing emotions under stressful conditions.

Table 6. Interpretation on the “Emotional Awareness” scale, % of the total number of students
Questions Strongly agree Mostly agree Partly agree _Strongly Mostly disagree | Partly disagree

(+3) (+2) (+1) disagree (-3) (-2) -1)

1 16.3 34.9 37.2 2.3 7 2.3

2 16.3 37.2 30.2 2.3 4.7 9.3
4 16.3 30.2 41.9 0 0 11.6

17 11.6 37.2 20.9 4.7 11.6 14

19 16.3 27.9 27.9 2.3 2.3 23.3
25 34.9 27.9 25.6 0 0 11.6
Med. 18.61 32.55 30.6 1.93 4.26 12.01

Source: developed by the authors based on Hall’s questionnaire
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Table 7. Interpretation of the “Emotion Regulation” scale, % of total students

Questions Strongly agree Mostly agree Partly agree Strongly Mostly disagree | Partly disagree

(+3) (+2) (+1) disagree (-3) (-2) -1)

3 11.6 14 23.3 14 20.9 16.3

7 23.3 20.9 37.2 0 4.7 14

8 9.3 14 37.2 7 9.3 23.3

10 14 18.6 37.2 0 2.3 27.9

18 20.9 16.3 39.5 2.3 9.3 11.6

30 11.6 14 39.5 7 7 20.9
Med. 15.11 16.3 35.65 5.05 8.9 19

Source: developed by the authors based on Hall’s questionnaire

Self-Motivation (voluntary emotion regulation). Self-mo-
tivation is characterised by the ability to evoke positive emo-
tions and maintain calmness to complete tasks. As shown
in Table 8, a high percentage (78.27% positive responses:
23.65% strongly agree, 27.5% mostly agree, and 27.12%
somewhat agree) to questions regarding the ability to “evoke

positive emotions” and “be calm and focused” indicates that
respondents generally demonstrated confidence in their ca-
pacity to sustain a positive attitude despite external circum-
stances. The conclusion: respondents possessed a strong abil-
ity for self-motivation, utilising their internal resources to
maintain the emotional state necessary for goal achievement.

Table 8. Interpretation of the “Self-Motivation” scale, % of the total number of students

Questions Strongly agree Mostly agree Partly agree Strongly Mostly disagree | Partly disagree
(+3) (+2) (+1) disagree (-3) =2) -1
5 37.2 34.9 18.6 2.3 0 7
6 23.3 41.9 20.9 2.3 4.7 7
13 18.6 16.3 30.2 2.3 9.3 23.3
14 18.6 18.6 30.2 0 9.3 23.3
16 23.3 23.3 39.5 0 4.7 9.3
22 20.9 30.2 23.3 2.3 4.7 18.6
Med. 23.65 27.5 27.12 1.53 5.45 14.75

Source: developed by the authors based on Hall’s questionnaire

Empathy is associated with sensitivity to the emotional
needs of others and the ability to respond adequately. The
results showed that 78.33% of respondents gave positive
answers regarding their ability to “listen to others” and
“respond to the emotions of those around them” (21.33%
fully agreed, 24.8% mostly agreed, and 32.2% somewhat

agreed), indicating a high level of empathy. Some partici-
pants selected neutral or slightly negative responses, which
may indicate a need to further develop this skill for cer-
tain individuals. Therefore, the respondents demonstrated
a high level of empathy, allowing them to understand and
provide emotional support to others.

Table 9. Interpretation of the “Empathy” scale, % of the total number of students

Questions Strongly agree Mostly agree Partly agree Strongly Mostly disagree | Partly disagree

(+3) (+2) (+1) disagree (-3) -2) -1
9 41.9 30.2 14 0 2.3 11.6

11 7 16.3 34.9 9.3 18.6 14

20 30.2 20.9 34.9 4.7 0 9.3

21 20.9 25.6 37.2 0 2.3 14
23 4.7 27.9 44.2 0 4.7 18.6

28 23.3 27.9 27.9 4.7 2.3 14
Med. 21.33 24.8 32.2 3.12 5.03 13.6

Source: developed by the authors based on Hall’s questionnaire

Recognition of others’ emotions and the ability to
influence their emotional state reflect the social compe-
tence of the participants. As shown in Table 10, 78.35%
of respondents demonstrated high scores on items relat-

ed to “tuning into others’ emotions”, “improving mood”,
and “picking up cues in communication”, indicating the
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respondents’ confidence in their ability to positively af-
fect the emotional state of others. Thus, the participants
demonstrated strong skills in recognising and positively
influencing the emotions of others, which is essential
for establishing and maintaining harmonious interper-
sonal relationships.
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Table 10. Interpretation of the “Recognition of Others’ Emotions” scale, % of total students

Questions Strongly agree Mostly agree Partly agree Strongly Mostly disagree | Partly disagree
(+3) (+2) (+1) disagree (-3) (-2) -1
12 16.3 30.2 34.9 0 4.7 14
15 23.3 32.6 34.9 0 2.3 7
24 14 20.9 32.6 2.3 2.3 27.9
26 23.3 34.9 27.9 0 2.3 11.6
27 20.9 18.6 44.2 0 4.7 11.6
29 16.3 16.3 27.9 4.7 9.3 25.6
Med. 19.02 25.6 33.73 0.78 4.3 16.3

Source: developed by the authors based on Hall’s questionnaire

Overall, the results from the Hall questionnaire indicat-
ed that the respondents demonstrated a well-developed emo-
tional intelligence across all five scales. They exhibited strong
skills in emotional awareness and management, self-motiva-
tion, empathy, and the ability to influence others’ emotions.

Results from the “Emin” test

(35 urban students participated)

Analysis by Main Scales. Regarding interpersonal emotion-
al intelligence (IEI), respondents demonstrated a relatively
high ability to notice others’ emotions. For items 1, 3, 20,
and 27, 34, 28, 22, and 24 students respectively selected
“strongly agree” (22.85%) or “somewhat agree” (54.25%),
indicating a high sensitivity to others’ emotions. The aver-
age score on this scale can be considered high.

Intrapersonal Emotional Intelligence (IAI). Questions
aimed at understanding one’s own emotions showed that re-
spondents generally had good awareness of their feelings. For
items 7, 14, and 26, 30, 28, and 27 students respectively chose
“somewhat agree” (47.63%) or “strongly agree” (33.3%),
suggesting a moderate to high level of intrapersonal EL

Understanding Emotions (UE). Responses related to
comprehension of emotional states, both personal and oth-
ers’, indicated that respondents possessed good emotion
perception skills. For items 1, 20, and 32, 34, 22, and 19
students respectively selected “somewhat agree” (53.33%)
or “strongly agree” (18.1%). The level of emotional under-
standing can be characterised as high.

The “Emotion Management” (EM) scale included items
related to managing both own and others’ emotions. Re-
sponses showed that respondents did not always success-
fully regulate their emotions, especially under stress. For
items 6, 12, and 37, only 12, 7, and 15 students respective-
ly chose “somewhat agree” (19.03%) or “strongly agree”
(13.33%). Conversely, for the same items, 23, 28, and 5
students selected “strongly disagree” (16.13%) or “some-
what disagree” (37.13%).

Subscale Analysis. Understanding Others’ Emotions
(UEO). For items 1, 3, and 11, 34, 28, and 25 students re-
spectively selected “somewhat agree” (54.27%) or “strong-
ly agree” (28.6%). Responses to questions focused on
perceiving and understanding others’ emotions indicated
confidence in the ability to notice others’ emotional states.
This subscale reflects a high level.

The subscale “Managing Others’ Emotions” (MEO)
included questions about influencing others’ emotional
states. Responses indicated that some respondents were
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able to successfully support others’ moods, though not
consistently. For items 9 and 15, 23 and 21 students re-
spectively chose “somewhat agree” (52.85%) or “strongly
agree” (10%), indicating a moderate level of managing
others’ emotions.

Understanding Own Emotions (UOE). For items 14 and
26, 28 students each selected “somewhat agree” (47.15%)
or “strongly agree” (31.4%), suggesting respondents were
fairly confident in their feelings. This subscale is at a mod-
erate to high level.

Managing Own Emotions (MOE). For items 6 and
28, 12 and 28 students respectively selected “somewhat
agree” (41.4%) or “strongly agree” (15.75%). Responses
to questions related to emotion regulation and self-control
indicated that respondents sometimes experienced difficul-
ties controlling emotional outbursts, reflecting a moderate
level on this subscale.

Expression Control (EC). For items 21 and 39, 23
and 16 students selected “somewhat agree” (44.25%) or
“strongly agree” (11.45%). Responses concerning control
over emotional expression showed that respondents were
moderately capable of regulating their emotions. This as-
pect can also be characterised as moderate.

In general, respondents demonstrated good skills in
understanding emotions — both others’ and their own - re-
flected in high interpersonal and intrapersonal EI scores.
However, skills in managing emotions, both personal and
others’, require further development. This result suggests
that respondents could better control and influence the
emotional climate by improving their abilities in self-regu-
lation and expression management.

Results of the “Emin” test
(study included 24 rural students)
Analysis by Main Scales. Interpersonal Emotional Intelli-
gence (IEI). For question 1 — 21, question 3 — 18, question
27 — 16 students selected “somewhat agree” (61.45%) or
“fully agree” (15.65%). Respondents are mostly confident in
their ability to notice the emotional states of others. This in-
dicates a high level of interpersonal emotional intelligence.
Intrapersonal Emotional Intelligence (IIEI). For ques-
tion 7 — 20, question 14 — 16, and question 26 — 17 stu-
dents selected “somewhat agree” (45.83%) or “fully agree”
(27.77%). Respondents are aware of their emotions and
understand their causes. This suggests a medium or high
level of intrapersonal emotional intelligence, as respond-
ents can track and recognise their emotions.
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Understanding Emotions (UE). Questions related to
recognising emotional states show that respondents have
high emotional sensitivity. For question 3 — 18, question
11 - 16, and question 20 — 19 students selected “somewhat
agree” (61.1%) or “fully agree” (12.5%). The level of emo-
tion understanding in the group can be considered high.

Emotion Management (EM). For question 6 — 8, ques-
tion 12 — 1, and question 37 — 17 students selected “some-
what agree” (23.63%) or “fully agree” (9.7%). Respondents
indicated that they do not always control their emotions
in stressful situations, which indicates a medium level of
emotion management. They may try to manage their reac-
tions but do not always do so effectively.

Subscale Analysis. Understanding Others’ Emotions
(UOE). For question 1 — 21, question 3 — 18, and question
3 - 16 students selected “somewhat agree” (51.37%) or
“fully agree” (25%). The high level of this subscale is con-
firmed by the fact that 76.37% of respondents are confident
in their ability to notice and understand others’ emotions.

Managing Others’ Emotions (MOE). For question 5 — 10,
question 9 — 19 students selected “somewhat agree” (47.95%)
or “fully agree” (14.6%). 37.55% of respondents report that
they cannot always influence others’ emotional states. The
level of managing others’ emotions is assessed as medium,
as the ability to influence others is moderately developed.

Understanding Own Emotions (UOE). For question
14 - 16, question 26 — 17 students selected “somewhat
agree” (43.75%) or “fully agree” (25%). These results show
that respondents generally understand their emotions. This
indicates a high level in this subscale.

Managing Own Emotions (MOE). For question 6 —
8, question 28 — 19 students selected “somewhat agree”
(39.6%) or “fully agree” (16.7%). Responses related to
self-control indicate that respondents sometimes experi-
ence difficulties managing their emotions. This points to a
medium level on this subscale.

Expression Control (EC). For question 21 — 15, question
23 - 15 students selected “somewhat agree” (60.4%) or “ful-
ly agree” (2.1%). Respondents mostly control the expres-
sion of their emotions, indicating a moderate capacity for
expression control. This subscale is also at a medium level.

Results of the study on emotional intelligence level
and evaluation of the development program

Overall, the study results indicated that the participants
demonstrated a good level of emotional intelligence, but
certain aspects, particularly managing negative emotions in
relation to others, might require additional development to
achieve greater emotional flexibility and resilience. How-
ever, a considerable number of respondents experienced
difficulties in recognising and managing emotions, both
their own and those of others. Some respondents might
face challenges in emotion recognition and management
for various reasons, such as insufficient sensitivity to the
emotions of others. Respondents could misinterpret others’
emotional states, struggle to maintain emotional contact,
and fail to respond effectively to emotional signals from
interlocutors. Individuals with a low level of emotional
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awareness found it difficult to recognise their needs and
were poorly informed about their internal state.

Regarding individual personality traits, factors such as
anxiety, which causes avoidance of triggering situations, or
self-centeredness, which leads to an inability to notice and
understand others’ emotional states, were observed. The
level of emotional intelligence development was important
for emotional self-regulation and social interaction, as a
low level of this component could increase risks associated
with social isolation.

As demonstrated in Figures 1, 2, and 3, difficulties in
recognising and managing emotions could impede the forma-
tion of deep and meaningful relationships. In Figure 1, among
24 rural students, 9 students selected the options “strong-
ly disagree” — 16.7%, and “somewhat disagree” — 20.8%.

I am able to control my emotions

25.0% o7 B Strongly disagree
’ B Somewhat disagree
‘ 20.8% Somewhat agree
Strongly agree
37.5%

Figure 1. Ability to control one’s own emotions
Source: developed by the authors based on the “Emin”
questionnaire

As shown in Figure 2, out of 24 rural students, 8 stu-
dents selected the options “somewhat agree” — 29.2% and
“strongly agree” — 4.1%.

When I get irritated,
I cannot restrain myself and say everything I think

4.1%

.25.0%

41.7%

" Strongly disagree

29.2% " Somewhat disagree

Somewhat agree

Strongly agree

Figure 2. Student behaviour when irritated
Source: developed by the authors based on the “Emin”
questionnaire

As shown in Figure 3, out of 35 urban students, 16 ur-
ban students selected the options “somewhat agree” (40%)
and “strongly agree” (5.7%).

I am unable to control other people's emotions

5.7% 8.6%

= Strongly disagree
' = Somewhat disagree
40.0% Somewhat agree

45.7% Strongly agree

Figure 3. Ability to manage the emotions of others
Source: developed by the authors based on the “Emin”
questionnaire
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As shown in Figure 4, improving skills in emotional
control and influencing the emotions of others can help re-
spondents cope more effectively with emotional situations.
“Somewhat disagree” — 37.5%, “strongly disagree” — 16.7%.

I am able to accurately identify, what my
acquaintances are feeling
o Strongly disagree

1%
1% 1670 )
= Somewhat disagree
41.7% Somewhat agree
37.5% Strongly agree

Figure 4. Ability to perceive what others are feeling
Source: developed by the authors based on the “Emin”
questionnaire

As shown in Figure 5, out of 24 rural students, 11 stu-
dents chose the options “somewhat disagree” (37.5%) and
“strongly disagree” (8.3%).

By closely observing a person's facial expressions,
it is possible to detect the emotions they are trying to hide

Strongly disagree
n

8.3%, __8.3%

. Somewhat disagree

Somewhat agree

45.8% 37.5%

Strongly agree

Figure 5. Ability to recognise the emotions others are hiding
Source: developed by the authors based on the “Emin”
questionnaire

Figures 6-9 show that 11 out of 24 rural students and
12 out of 35 urban students demonstrated poor ability to
manage mood. Additionally, 22 rural students out of 43
struggled to cope with pressure, which may indicate a low
level of stress resilience. In response to the question, “I can
easily detach from distressing experiences”, 10 out of 17
urban students reported that they were unable to do so.
Individuals with low stress resilience typically exhibit high
sensitivity, where emotions dominate over rational think-
ing; they have low attention span and increased anxiety;
they respond sharply to unexpected events (unable to con-
trol their reactions, possibly displaying aggression, shout-
ing, or crying); they appear nervous, physically and men-
tally tense, and restless; they are unable to think clearly
and respond adequately, struggle to manage emotions, and
quickly fall into panic; they frequently suffer from insom-
nia and psychosomatic disorders.

I find it difficult to cope with a bad mood

4.1% 12.5% = Strongly disagree
= Somewhat disagree
41.7% Somewhat agree
41.7%

Strongly agree

Figure 6. Ability to cope with bad mood (rural students)
Source: developed by the authors based on the “Emin”
questionnaire
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I find it difficult to cope with a bad mood
5.7% '11.4% = Strongly disagree

54.3%

28.6% = Somewhat disagree
Somewhat agree
Strongly agree

Figure 7. Ability to cope with bad mood (urban students)

Source: developed by the authors based on the “Emin”
questionnaire

I remain calm when under pressure

3
16.3% 11.6% -
m2
" 1
14.0%
20.9% ‘ 4.0% -3
m-2
14.0% 23.3% =l
|

Figure 8. Ability to remain calm when under pressure
Source: developed by the authors based on the Hall’s
questionnaire

I can easily detach myself from negative experiences

11.8% _ 11.8% "3
5.9% 5.9% -2
) 1
1
23.5%

m2

41.2%
’ m3

Figure 9. Ability to detach from negative experiences
Source: developed by the authors based on the Hall’s
questionnaire

Based on the research results, several conclusions
were drawn. Overall, emotional intelligence plays a cru-
cial role in the ability to adapt to various conditions. It
represents the capacity to identify, recognise, and dif-
ferentiate emotions (both one’s own and those arising in
others), as well as the ability to use the understanding of
emotions to manage one’s behaviour and relationships
with others. Researchers note that the better developed
emotional intelligence is, the higher the adaptive capa-
bilities (Rean & Wang, 2024). Individuals with a high
level of emotional intelligence adapt more easily to any
situations and conditions without a decrease in perfor-
mance or experiencing negative emotions (Palamarchuk
& Korotsinska, 2020).

The results of the conducted study indicated the need
for targeted work on developing emotional intelligence,
aimed at improving the adaptation of first-year universi-
ty students to academic life. To address this task, among
participants with low adaptability and interpersonal
emotional intelligence scores, an experimental group
of 24 individuals and a control group of 28 individuals
were formed. An 18-hour training program titled “Inter-
personal Understanding in a Group” was implemented
with the experimental group, aiming to create comforta-
ble psychological conditions for developing interperson-
al understanding among first-year students. The training
program plan included:
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1. Introductory part. The goal was to increase interest
in the sessions and create a positive emotional atmosphere.
A specific ritual was introduced, and a warm-up activity
was conducted to activate group participants. The thematic
focus related to psychological sciences.

2. Main part. This included a set of psychotechnical
exercises and methods aimed at achieving the program’s
objectives. Special attention was given to developing emo-
tional awareness, as previous research has shown that this
is a key element of emotional intelligence that responds
well to training (Ivanova, 2011).

3. Final part. This involved summarising the sessions,
reflection, and a farewell ritual. Reflection entailed retro-
spective analysis in two directions: emotional (whether the
session was liked or not) and meaningful (the significance
and purpose of the session).

After the program completion, a reassessment of its
effectiveness was conducted in both the experimental and
control groups. Analysis using the Mann-Whitney test
demonstrated a significant improvement in adaptation
and interpersonal emotional intelligence scores among
the experimental group participants, with mean values
increasing from 30 to 34.3. To determine the direction of
changes, calculations using the Wilcoxon signed-rank test
were performed, showing an increase from 18.3 to 20.3,
with statistically significant results. These findings indi-
cate that the implementation of the program contributed
to the development of emotional intelligence, particular-
ly its interpersonal aspect, which positively affected stu-
dent adaptation. The improvement in scores suggests that
through mastering interpersonal interaction skills and
techniques, students became better equipped to adjust to
new environments and academic conditions. Therefore,
emotional intelligence can be considered a criterion for
successful adaptation to various spheres, including the
educational process.

B CONCLUSIONS

The modern educational system represents a complex mul-
ti-agent environment that requires not only the transfer
and assimilation of knowledge, skills, and abilities but also
the creation of an educational environment that facilitates
the rapid adaptation and transformation of the established
social relationships of recent high school graduates to the
relatively free academic environment of the university and
to the independent organisation of the learning process.
Therefore, alongside the formation of academic skills, an
important aspect of university education is the develop-
ment of emotional intelligence (EI), which is defined as
the ability to understand, recognise, and manage one’s
own emotions, as well as to interact taking into account
the emotional states of others. This means that EI is a key
aspect of social personality development and academic
success of students in a modern university.

The study conducted, considering scientific-theoreti-
cal concepts of EI, as well as the results of original research
related to the study of EI's influence on student adapta-
tion and improvement of their academic achievements,
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allowed the following conclusions to be made. Despite
the fact that most psychological and pedagogical studies
emphasise the importance and necessity of EI as a means
of cognitive activity and stress its role in forming prac-
tical skills and abilities, and despite studies demonstrat-
ing the connection between EI and teachers’ instruction-
al activities in the educational process, issues related to
the impact of emotional intelligence on students’ self-or-
ganisation and adaptation in the educational process of
technical universities remain insufficiently explored. A
specialised study carried out considering the aforemen-
tioned circumstances and aiming to investigate students’
self-regulation and their ability to control their EI showed
that many students are well aware of the significance of
EI in human life, have good self-motivation regarding EI,
and show empathy towards participants in the education-
al process. At the same time, many of them struggle to
manage their emotions, fail to direct their EI towards pri-
ority tasks in the cognitive process, have difficulty recog-
nising the EI of others, suffer from an inability to regulate
their mood, etc. The research confirmed the hypothesis
about the necessity of psychological and pedagogical
support of students’ EI by identifying their attitudes and
levels of EI development.

Therefore, one of the important tasks for improving
the quality of education at universities remains the prob-
lem of psychological and pedagogical support for students’
emotional intelligence at the initial stage of university
education, which requires teaching them EI management
through the introduction of specialised courses and EI
regulation training. In their study, the authors demon-
strated the relationship between student adaptation in
higher education institutions by determining their levels
of emotional intelligence development, which, besides
university academic achievements, also influence other
accomplishments. All this is determined by the possibility
of implementation based on emotional intelligence and
student adaptation.

Thus, the development of emotional intelligence plays
a significant role in the successful adaptation of students
to studying in a new educational institution and contrib-
utes to the formation of positive relationships with oth-
ers. To help first-year students cope more easily with the
transition to a new academic environment and communi-
ty, it is necessary to take their individual characteristics
into account and organise orientation programs — a series
of practical sessions. These sessions should help students
understand the challenges of the adaptation period, learn
to effectively cope with emerging difficulties, and develop
the ability to interact constructively with others. Special
attention should be given to conducting trainings aimed at
developing the ability to understand the emotions and feel-
ings of others, as well as performing group tasks that will
help students learn to work in teams, support each other,
and show mutual understanding.
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AHHOTauMA. Makasafla TEeXHUKAJIBIK YHUBEPCUTETTUH OWINM Oepyy 4YelpecyH[l®e 3MOLMOHAJIIBIK WHTEJUIEKTTHH
OGUPUHYY KYPCTYH afJaNTal[ACBIHA TUHATU3TeH Taacupy 60I0HYA N3UIAOOHYH XBIHBIHTHIKTAPH KeJITUPUITeH. U3UIeeHyH
aKTYaJIIyyJIyTy SMOIMOHAJIABK WHTEJUIEKT 3aMaHOal INCUXOJIOTHA WJIMMHHUH YHUKAIAYy KyOyJIyIITaphlHBIH OHpU
KaTapsl JXKaKIIbl W3WieHOereHaUruHae. AnamMaapAblH ap KaHAall KaTeropusjapbiHAA SMOIMOHAJIABK HHTEJUIEKTTH
KOpCOTYY CHIAKTYY MaceJiesiep Aarkl 3Jie U3WIeHe 3JIeK; KaIlTapAblH SMOIMOHAIABIK MHTEUIEKTU KaHYaJIBIK OHYKKOH,
aJlap aHbl KaHYaJIBIK OOBEKTUBAYY OMJIMIIET; MaKaJIaHbIH MaKCaThl SMOIMOHAJIABK MHTEJJIEKTTUH WINMUN-TEOPHUIBIK
HerusaepuH auyy, KapaJsbll XaTKaH KyOyJIyIITYH TaOWUATHI )KOHYH® 5H TYPYKTYy WIMMUI KO3 KapamTap/bl aHbIKTOO,
TEeXHUKAJIBIK )KOTOPKY OKYY XXaHBIHBIH CTY/IeHTTepuH/ie OyJI KachueT KaHYaJIbIKk OHYKKeHYH, JKOXmory 6upruHYM KypCcTyH
CTYJIeHTTepUHIH aJJal Tal[MAChIHA aHBIH TAaCHPY KaHAAH 9KeHIUTYH, CTy IeHTTeP 6316 PYHYH 3MOL[MOHAJIIBIK MHTEJIJIEKTUH
KaHTUIl OalkapyyHy OWJIMIIeT, ajlapra KUM xapjaMm OepeT k. 6. DMOIMOHAIABIK WHTEJUIEKTTUH WJINMUMI-TEOPUSAIIBIK
HerusJAepyuHUH a3bIpKbI abaJIbH TaJIA00, COLUAJIIBIK XYPYM-TyPYMIYH UHTEJJIEKTYaJIbIK aH-CE3UMH MEHEH KOIITOJITOH
WHCAHABIH WYKU SMOLMOHAJIIBIK MaMUJIECHHUH KOPYHYILIY KaTaphl SMOIMOHAABIK MHTEJIJIEKTKE GOJITOH K63 Kapall,
aiiytaHa-yepeiery ap KaHJal uill-apakeTTepre )XaHa 63 apa apakeTTeHYYre 60JITOH MaMHIJIE 3H KaKIIbI )KOJITO KOIJITaHbIH
KepcoTTy. Makanaaa, 3aMaHban U3UIIee MEeTOANOPYHA TasgHYy-XOJUI XaHa «DMUH» TectTepu (. JlycuH), omIOHIOH
3JIe aTalblH HErn3Aee4y SKCIIEPUMEHTTUH HaThlikajlapsl 00I0HYA, CTYAEHTTEPANH aKaJeMUAIbIK XeTUIIKeHANKTEPHHE
SMOIMOHAJIABIK UHTEJUJIEKTTUH Taacupy, OniauM 6epyy 4efipecyH[® OMPUHYU KyPCTYH CTyAEHTTEPUHUH afJanTalliACH,
CTY[IEHTTepAVH 63YH-63y MOTHBALMACHIH, SMIATUACBIH OHYKTYPYY, Oalika ajaMaapblH 5MOIMOHAJIBIK MaMIJIECHH
TaaHyy ’KaHa aJjlapAblH SMOLMOHAJIJBIK MHTE/UIEKTUH Oamkapyy, Oya MyrajiuMaepJuH MakKcaTTyy KoOJIOO4y
MeJJaroruKajblK HII-apaKeTTepUHUH HaTBHIXKACHL. V3WJII@eHYH >XbIABIHTHIKTAPBIHBIH TNPAKTHUKAJIBIK MAaHHCH, ajiap
JKOTOPKY OKYY JKalbIHBIH OMJIMM 6epyy 4eipecyHe HaTBHIIXKaIYy COLUAIABIK-IICUXOIOTHAJIBIK aIalTalMAIO0OHy KaMChI3
KBUITaH IICUXOJIOTUAJIBIK (aKTOP KaTaphl SMOIMOHAIABIK UHTEJUIEKTTH OHYKTYPYYTre OareiTTarad cTyAeHTTep YYYH ap
KaHJjall aJanTanyAIbIK IporpaMMasiapAbl UIITEN YbITYy/1a KOJAOHYJIYIly MYMKYH
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TYPTKY Oepyy; TaaHyy; SMOIUAHBI O6allKapyy; afanTaius nporpamMmMaiapsl
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AHHOTaumA. B craThe mpencTaB/ieHbl Pe3yJIbTaThl HCCJIEIOBAHUA BJIUAHUSA SMOIMOHAJBHOTO HHTEJJIEKTa Ha
aJjanTanuio NepBOKYPCHUKOB B 06pa3oBaTe/IbHOM Cpefle TEXHUYECKOTO YHUBEPCUTETa. AKTYyaJIbHOCTh HCCJIeJOBAHUA
COCTOUT B TOM, YTO 3MOLMOHAJIBHBIN MHTEJUJIEKT KaK OJUH U3 HauboJiee YHUKAJIbHBIX (HEHOMEHOB COBPEMeHHOI
MICUXOJIOTMYECKON HayKU HEeJOCTATOYHO u3ydeH. J[0 CHX MOp He KCCJIeJJOBAaHHBIMU OCTAIOTCA TaKue MPOOJIEMEI,
KaK TpOsIBJIEHNE SMOIMOHAJBHOTO MHTEJIEKTa y Pa3HBIX KaTeropuil JII0Jel; HaCKOJIbKO y MOJIOJBIX JIIOAEH pa3BUT
SMOIMOHAJIbHBII MHTEJIJIEKT, HACKOJIBKO OHU OOBEKTUBHO OCO3HAIOT €ro; Kak dMOLUOHAJBHBIN UHTEJIIEKT BJIMAET Ha
B3aMMOOTHOIIEHHA CTYAEeHTOB B 0Opa3oBaTesIbHON cpefle U Ha akajeMHyYecKue AOCTIKEHUsA CTYJeHTOB U T.HA. Llens
CTaThU COCTOsJIA B PACKPHITUM HAYYHO-TEOPETUYECKUX OCHOB 3MOIIMOHAJIBHOTO MHTEJIJIEKTA, BBIABJIEHUM HauboJiee
YCTOABIIMXCA HAYYHBIX B3[VIANOB O IPUPOJE PacCMaTpPUBaeMOro sBJIEHUsA, B OIpeJesIeHHH, HACKOJIBKO JaHHOe
CBOFICTBO PAa3BUTO Yy CTYJEHTOB TEXHUYECKOrO By3a, KaKOBO €ro BJIMAHME Ha aJalTalyi0 MepBOKYPCHUKOB B BYy3e,
HACKOJIBKO CTYAEHTH YMEIOT YIPaBJIATh CBOMM 3MOIMOHAIBHBIM UHTEJIJIEKTOM, KTO UM B 3TOM IIOMOTAeT U Ap. AHAINU3
COBPEMEHHOTO COCTOSHUsA HAyYHO-TEOPETHYECKHMX OCHOB SMOLMOHAJIBHOIO HHTEJUIEKTa IOKas3al, 4YTO Haubojiee
YCTOSIBUIMMCS SIBJISIETCS B3TJIAL Ha SMOIMOHAJIBHBIN MHTEJUIEKT KaK Ha MPOsBJIEHNE BHYTPEHHETO 3MOLMOHAJIbEHOTO
OTHOLIEHUs JINYHOCTHU, COMPOBOXJAEMOT0 MHTEJJIEKTYaIbHBIM OCO3HAHKMEM COLMAJIbHOTO MOBEJEHMUs, OTHOIIEHNE K
Pa3HBIM BHAAM AeATeIbHOCTU U B3aUMOENCTBUA B OKpyXXalollell cpefie. B cTaTbe, onupasch Ha COBpeMeHHbIe MEeTOBI
HcCIeJOBaHUA — TecTHl Xosuta U «OMuH» ([I. JIIocHH), a TakXe Ha pe3ysbTaThl CIENUAJIbHOIO KOHCTATHUPYIOIIEro
JKCIEPUMEHTA, PACKPBITHI MYTU BJUAHUA OSMOIMOHAJPHOTO UWHTEJUIEKTa Ha akKaJeMUyYecKue OOCTHXEHUs
CTY[EHTOB, Ha aJaNTalMi0 MEPBOKYPCHUKOB B 00pa30BaTesIbHON cpele, Ha pa3BUTHE CAMOMOTHBALUU, dMIATUU Y
CTYZIEHTOB, Ha pacro3HaBaHUe 3MOIMOHAJIBHOTO OTHOLIEHUS APYTUX JIOJell U YIpaBJjeHUs CBOMM 3MOLKMOHAJIbHBIM
HHTEJIJIEKTOM, KOTOPbIE SIBJIAIOTCA CJIEZICTBUEM IleJIeHalIpaBJIeHHOH MOJepXXUBAIOIIel eJarornueckoil AesTeJIbHOCTH
mpenogaBaresieil. [IpakTuyeckas 3HAYMMOCTh Pe3yJIbTaTOB KCCIEJOBAHUA 3aKJII0YAeTCs B TOM, YTO OHU MOTYT OBITh
HCII0JIb30BaHBI MPU pa3paboTKe pa3IMYHBIX aJalTallOHHBIX MPOTPaMM JJiA CTYAEHTOB, B TOM YHCJIe HalpaBJIeHHBIX
Ha pa3BUTHE SMOLMOHAJBHOTO HHTEJUIEKTa KakK IICHXoJorndyeckoro ¢axropa, obecrneunBamoiero 3¢deKTHBHYIO
COIMAJIBHO-IICUXOJIOTMYECKYI0 a[JalTalliio0 K 00pa30BaTesIbHOI cpejie BHICIIEro y4eGHOro 3aBeJeHusA

KniouyeBble cnoBa: BHYTPE€HHEE SMOIMOHAJIbHOE OTHOLIECHUE; aKaAeMNYECKUE JOCTUXECHUA; OTHOIIEHUE K 06yqumo;
caMOMOTHUBalMA; paCllO3HABaHUE; YIIpaBJIEHUE SMOLMAMU; adallTallMOHHBIE ITPOT'PAMMAbI
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Abstract. Modern society imposes new demands on the training of teaching personnel, especially in the context of
digitalisation and global transformations in the field of education. Consequently, the integration of technologies aimed
at developing key 21%-century competencies in future teachers has become highly relevant. The purpose of this study
was to determine the effectiveness of integrating the 4C method into the training students majoring in education as a
means of developing essential professional and universal competencies. The research employed methods of theoretical
analysis of scientific literature, quantitative analysis with statistical data processing, a comparative approach to
evaluating the results obtained through traditional and innovative teaching technologies, as well as student surveys
conducted via the digital platform Kahoot. The study analysed the features of applying the 4C method (Creativity,
Critical Thinking, Communication, Collaboration) in the educational process, compared the academic achievements
of students from two experimental groups, and examined the impact of modern educational approaches on students’
motivation and engagement. The results demonstrated that the application of this method significantly enhanced
learning motivation, contributed to the development of sustainable professional skills, improved teamwork abilities,
and fostered independent analytical thinking. Analysis of the findings showed a positive trend: the experimental groups
exhibited higher levels of student engagement and improved overall learning outcomes. Additionally, it was established
that the implementation of such technologies requires appropriate methodological support, digital resources, and
teacher training for effective application. The practical value of this study lies in the fact that its results can be utilised
by pedagogy instructors and educational methodologists when designing educational programmes aimed at developing
21%-century competencies among future education professionals

Keywords: 21 century; competence; digitalisation; educational standards

H INTRODUCTION

The ongoing advancement of scientific and technological
progress, the globalisation processes taking place around
the world, and changes in society are also influencing the
education system. The third-generation education standard
for higher education institutions in the Kyrgyz Republic has
raised the issue of reforming education within vocational
training (Baitokova, 2017). Graduates of modern high-
er and secondary vocational-pedagogical institutions are

actively entering the teaching profession. In shaping behav-
iour, personal development, and communication — which
play a vital role in the growth and formation of younger
generations — alongside subject-based competencies, sig-
nificant attention must also be paid to key competencies
(informational, social-communicative, self-organisation,
and problem-solving) (Grytsenko & Liashenko, 2023). The
relevance of this research lies in the need to prioritise the
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development of key and subject competencies in teacher
training, particularly through the use of modern technolo-
gies in shaping these competencies.

The concept of “competence” first emerged in the 1960s
in the United States within the context of activity-based ed-
ucation. Its aim was to prepare specialists capable of suc-
cessfully competing in the labour market. As for the terms
“competence” and “competency”: competence, derived
from the Latin competere, meaning to match or correspond,
refers to the ability of a specialist to resolve various types
of issues and to appropriately apply knowledge in relevant
situations. Competency, according to N. Asipova (2019),
is defined as an integrative ability to independently ap-
ply knowledge, skills, and abilities in different conditions.
Thus, competence is a set of knowledge, abilities, skills,
and personal qualities necessary to perform a specific
task, while competency is the degree to which a specialist
has mastered certain competences to perform effectively.

Competency-based education aims to guide future pro-
fessionals toward becoming versatile specialists who can
withstand internal and external competition and act com-
petitively in any field by acquiring the necessary compe-
tencies. This approach is gradually taking shape. The de-
velopment of these competencies in younger generations is
greatly supported by the 4C model of competence. In elab-
orating the theoretical basis of this research, various edu-
cators have shared their perspectives, and some scholars
have explored the historical development of the four skills.
In the United States, these four skills began developing
alongside other professional skills within the framework
of military training programmes. “Hard” skills reflect one’s
competency, domain-specific knowledge, and professional-
ism, while “soft” skills relate to communication, analyti-
cal ability, and general critical thinking (Gladneva, 2022).
Some researchers, however, have noted various obstacles
in forming these four skills. For instance, O. Ovsyanniko-
va (2023) highlights that social, linguistic, interpersonal,
and temperamental characteristics may hinder the devel-
opment of communicative competence.

In studying pre-school children’s development based
on the four skills, scholars have particularly focused on the
competency of critical thinking. They have shared their
views on using Edward de Bono’s “Six Thinking Hats” tech-
nique for developing this skill, suggesting its application
during the reflection stage at the end of a lesson (Hamzina
& Abykenova, 2022). Furthermore, several recent studies
underscore the importance of integrating 21%-century skills
into the educational process (Tsymbal, 2020). For exam-
ple, a study published in 2024 analysed how teachers in-
tegrated 21%-century skills into their curricula and assess-
ment practices. The research revealed that incorporating
these skills into the learning process positively impacted
students’ academic quality (Herlinawati et al., 2024). Ad-
ditionally, another 2024 study examined the potential
of developing students’ 4C skills through gamified inter-
active assessment materials. The findings indicated that
such methods help enhance students’ creativity, critical
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thinking, communication, and collaboration skills (Ekapu-
tra et al., 2024). 1. Listiqowati et al. (2025) analysed inte-
grated teaching models such as the Project-Based Flipped
Classroom, aimed at developing 4C skills in education.
These models have been shown to increase student en-
gagement and foster both creative and analytical (critical)
thinking. The results demonstrated that this form of teach-
ing is effective in developing students’ skills and their abil-
ity to apply knowledge in practice.

Drawing on the above academic sources, the rele-
vance, effectiveness, and practical application of the 4C
method in teacher training becomes evident. Effectively
developing these competencies is seen as one of the key
pathways to modernising the education system and align-
ing students with labour market demands. The objective of
the study was to identify ways of developing professional
competencies in pedagogy students based on the 4C meth-
od - namely, Creativity, Critical thinking, Communication,
and Collaboration — and to evaluate the effectiveness of
applying these skills in pedagogical practice.

B MATERIALS AND METHODS
The methodological foundation of the research was based
on the use of a set of interrelated, complementary ap-
proaches. At the theoretical stage, contemporary trends
in education, 21%-century skills, and the 4C method were
thoroughly examined through the study of scientific and
methodological literature (Klarin, 2010). In addition, aca-
demic sources exploring the use of digital education plat-
forms — particularly tools such as Kahoot — were also taken
into account (Dillenbourg, 1999). The works of B. Trilling
& C. Fadel (2009), which highlight the importance of teach-
ing aimed at fostering creativity and collaboration, as well
as the TPACK model, which demonstrates the need to in-
tegrate technology into the educational process (Mishra &
Koehler, 2006), served as key components of the analysis.
The empirical part of the research involved a pedagog-
ical experiment, which was used as the primary method
of collecting empirical data (Slastenin et al., 2013). The
experimental work was conducted face-to-face with stu-
dents enrolled in the Pedagogy programme at the Kyrgyz
National University named after Jusup Balasagyn, within
the framework of the course “Pedagogical Mastery”. The
study was carried out during the winter semester of the
2024-2025 academic year. Two academic groups partici-
pated in the study: 20 students from group DO-23-11 and
25 students from group DO-22-9. The experiment consisted
of two main cycles. In the first stage, traditional teaching
methods were applied - such as delivering lectures, work-
ing with texts, and completing model-based assignments.
In the second stage, active teaching methods based on the
4C concept were employed — these included group work,
solving practical case tasks, collaborative presentations,
and team discussions. The differences in teaching ap-
proaches made it possible to compare their impact on the
quality of the educational process and student engagement.
After each cycle, anonymous feedback was collected from
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students through a questionnaire. The Kahoot digital plat-
form was used to ensure a unified and accessible format for
the survey. The collected data were processed using mathe-
matical and statistical methods, including frequency distri-
bution and intergroup comparison. This approach enabled
the identification of differences in how students perceived
learning materials and evaluated the teaching process.

All stages of the research were conducted in full ac-
cordance with the ethical principles of pedagogical re-
search. All participants were informed in advance about
the aims and conditions of the study. Participation was
voluntary and completely anonymous. The research was
carried out in accordance with the British Educational Re-
search Association (BERA, 2024) Ethical Guidelines for
Educational Research. Scientific articles, methodological
manuals, modern digital education platforms, and academ-
ic publications dedicated to 21%-century skills and innova-
tive teaching methodologies were used as sources of infor-
mation for the research.

B RESULTS AND DISCUSSION
The impact of the 4C competency on education
According to the requirements of standards in the higher
and secondary vocational education system, all competen-
cies within a given speciality are considered and imple-
mented in the teaching of relevant subjects (Skornyako-
va, 2022). These include universal competencies: general
scientific (GC), instrumental (IC), social-personal, and gen-
eral cultural (SC). General scientific competence enables
students to apply acquired knowledge broadly in their
daily lives. They develop the ability to orient themselves
within their chosen profession, to express their thoughts
clearly and effectively, to master communication skills,
and to engage in independent inquiry. The skills gained in
class help them to satisfy their future needs in the teaching
profession. Instrumental competence (organisational and
problem-solving ability) leads students to deeply under-
stand the essence of the teaching profession. As a result,
they reach a level where they can independently resolve
issues in both their professional careers and personal lives.
Social-personal and general cultural competence shapes
students’ interpersonal communication and teamwork abil-
ities, gradually forming social interaction skills. It equips
them with the ability to engage in respectful dialogue, hon-
our elders, respect peers, practise etiquette in communi-
cation, and confidently defend and justify their opinions.
This, in turn, lays the foundation for a sustainable teaching
career. Professional competence refers to possessing the
necessary knowledge, skills, and experience for one’s pro-
fessional activity, as well as being prepared to address a va-
riety of challenges in professional practice (Klarin, 2010).
When it comes to developing these competencies in
students, it particularly requires pedagogical mastery, in-
novative approaches, and a strong emphasis on inquiry.
The application of modern methods, new technologies,
and educational innovations in developing competencies
is yielding improved learning outcomes and reshaping how

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025

competency development is approached. Currently, within
the framework of the new educational standards in Kyr-
gyzstan, there is a growing need to explore the experiences
of other countries that prepare teachers based on integra-
tive and competence-based approaches, in line with the de-
mands of modern reforms in higher professional education
(Concept for the Development of Education in the Kyrgyz
Republic, 2021). According to various authors, the peda-
gogical education system must be redirected to better align
with the competencies required in the 21%-century. This re-
direction should be guided by international best practices.
The global trend shows that in training future educators, it
is essential not only to provide knowledge but also to en-
sure comprehensive professional readiness. In this context,
one of the competencies adapted to modern requirements —
the 4C competency developed in the United States — can
serve as an effective framework for shaping relevant skills.

The history of the emergence of the 4C method
Looking into the history of the emergence of the 4C method:
the 4Cs — Critical thinking, Creativity, Collaboration, and
Communication — are four key skills that help individuals
work successfully in all fields. These skills originated in the
United States during the 1950s, when specialists developed
them for training personnel in the armed forces. Over time,
these four skills have come to be recognised as essential for
the 215 century, and the 4C system has begun to be applied
across various scientific and practical disciplines. Integrat-
ing these skills into the educational process, particularly
in the training of pedagogical staff, demands swift and de-
liberate action (Mishra & Koehler, 2006). This is because
the current information society urgently requires the for-
mation of individuals who can think critically, argue their
points with reason, collaborate in teams, and communicate
effectively. In this context, B. Trilling & C. Fadel (2009)
highlight creativity, communication, collaboration, and
critical thinking as the most vital skills for success in the
21 century. Creative thinking, critical reflection on infor-
mation, and the ability to communicate are not only essen-
tial at school or work but are also crucial for life in gen-
eral. These skills help in forming strategies for achieving
goals and in solving various challenges and tasks. A study
by the OECD (2018) also notes that the education of the
future should focus on developing “flexibility and respon-
sible decision-making in challenging situations”. Modern
employers report that beyond professional skills directly
linked to job functions, they greatly value well-developed
soft skills. To better understand the pedagogical value of
this approach, it is important to examine the specific com-
petencies encompassed by the 4C model.

According to the definition by American scholar, ed-
ucator, and psychologist D. Klooster, critical thinking is,
first and foremost, independent thinking; secondly, it be-
gins and ends with questioning; thirdly, it relies on infor-
mation as a foundation; fourthly, it is reasoned thinking;
and fifthly, it is social thinking. The author states that
critical thinking encompasses these five characteristics. By
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developing critical thinking, today’s students can achieve
several outcomes: they come to understand its importance
for professional growth and success in modern society; it
helps them analyse and comprehend complex issues; it
supports self-awareness and personal development; it ena-
bles them to distinguish facts from opinions in information
sources; and it fosters observational skills (such as quickly
identifying problems and determining their causes), analyt-
ical abilities (such as evaluating information and verifying
facts), and the capacity to draw conclusions (such as pro-
cessing and synthesising gathered data). P. Facione (2015)
characterises critical thinking as “the process of evaluating
and justifying evidence for decision-making”.

Creative thinking involves approaching problems with
originality and the ability to generate unconventional
solutions. Creativity is the ability to view situations from
a unique perspective, propose new and original ideas and
solutions, think broadly and globally, and make non-stand-
ard decisions. R. Sawyer (2012) defines creativity as “a
social process involving the generation, development, and
sharing of ideas”. Creativity reflects a person’s ability to
think innovatively in response to new conditions, as cre-
ative individuals are capable of producing fundamentally
new and valuable outcomes and finding effective solutions
that are highly relevant in today’s world. Since creativity is
a distinctive way of thinking that involves seeing the world
from an unusual perspective, it should be nurtured from
early childhood. Therefore, educators must pay special at-
tention to fostering creativity in children.

Communication skills — such as the ability to connect
with others and express oneself clearly — are essential.
Through social interaction, individuals experience personal
growth and self-discovery, gaining new knowledge and ideas
about themselves and the world. Effective communication
also involves adapting to the goals and context of the inter-
action, meaning the ability to choose appropriate methods
and strategies depending on the situation. Persuasive com-
munication, which involves selecting and applying suitable
techniques and tools to achieve a specific goal, is also cru-
cial. Communication is not merely the transmission of in-
formation; it is a process that fosters mutual understanding,
builds relationships, and establishes trust (Hargie, 2011).
Furthermore, A. Burns (2016) describes communication
as a “vital social skill” necessary for successful education,
encompassing not only the ability to express oneself but
also to listen, understand, and respond appropriately.

Collaboration is the process by which two or more in-
dividuals or organisations work together in a shared envi-
ronment to achieve common goals, involving knowledge
exchange, learning, negotiation, and consensus-building. In
today’s world, this skill is in high demand, as nearly every
profession involves some degree of teamwork. Therefore,
future teachers must not only impart knowledge but also
prepare students to interact with diverse individuals, resolve
conflicts, and communicate harmoniously within a group.
D. Johnson & R. Johnson (2009) describe collaboration
as “interdependence and responsible interaction aimed at
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achieving a goal”, emphasising that mutual respect and sup-
port are key to successful teamwork. P. Dillenbourg (1999)
also notes that collaboration involves the co-construction
and reworking of knowledge, distinguishing it from indi-
vidual learning. To develop these competencies, various
technologies and methods can be applied in the learning
process. Learner engagement is one of the most important
issues in pedagogical science (Slastenin et al., 2013). Ac-
tive learning involves engaging with material thoughtfully
and intuitively, applying one’s full potential, and reaching
a new, higher level of learning activity. Key methods in-
clude case analysis, discussion, round tables, brainstorm-
ing, problem-based learning, and role-playing games.
Using information derived from analytical discussions
encourages independent decision-making and collective
reflection. In the discussion phase, a controversial issue
is openly debated from multiple perspectives, with par-
ticipants presenting and justifying their viewpoints. This
process helps students learn to support their answers with
evidence and understand the value of different sugges-
tions. The main goal is to generate innovative and unique
solutions through collective thinking (Mambetakunov &
Siyayev, 2002). Project-based learning, which focuses on
outcomes, planning, evaluation, and practical application
of knowledge, also plays a key role. Communication tasks
such as “station rotation” and “flipped classroom” ap-
proaches allow for personalised learning experiences. In-
formation construction involves organising, systematising,
summarising, and transforming data. Thus, the use of ped-
agogical technologies in competency development plays a
vital and indispensable role, as demonstrated through the
practical application of the methods mentioned above.

Practical application and analysis

of the 4C competency model

The main objective of the study was to examine how the
use of the 4C method in modern education affects students’
learning quality and engagement. This method is aimed at
developing students’ creativity, critical thinking, commu-
nication skills, and collaboration abilities. The experimen-
tal research was conducted with third-year students from
two groups of the Pedagogical College at Jusup Balasagyn
Kyrgyz National University: DO-23-11 and DO-22-9. Each
group underwent two stages: the first involved tradition-
al teaching methods, while the second employed modern
methods incorporating elements of the 4C model.

The lessons were conducted within the framework of
the pedagogy course, with identical content and topics
across both stages. The difference lay in the teaching ap-
proach: in the traditional stage, lectures and Q&A sessions
were used, whereas in the 4C stage, students worked in
groups, solved problem-based scenarios, prepared pres-
entations, engaged in discussions, and completed creative
tasks. At the end of the experiment, students’ academic
performance was assessed anonymously via the Kahoot
platform, and additional surveys were used to gather
their feedback and evaluations. As shown in Table 1, both
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groups demonstrated improved results after being taught
using the modern 4C method. In group DO-23-11, 85% of
students rated the 4C methodology as effective, while in

group DO-22-9, this figure was 72%. These results indicate
that students were more actively engaged in the learning
process and better absorbed the material.

Table 1. The results summary

Group Traditional method 4C-based method
DO-23-11 65% (13 out of 20) 85% (17 out of 20)
DO-22-9 48% (12 out of 25) 72% (18 out of 25)

Source: compiled by the authors

These findings confirm that a teaching system based
on the 4C competencies is significantly more effective than
traditional methods. Improvements were observed in class
participation, student interaction, depth of thinking, and en-
gagement in creative tasks. According to instructors’ obser-
vations, students became more willing to express their ideas
openly and learned to resolve disagreements constructive-
ly. At the same time, several challenges were encountered
in implementing this method. Firstly, not all instructors
were adequately prepared to apply these methods. Second-
ly, some students were initially unaccustomed to working
in teams, which led to lower engagement at the beginning.
However, they gradually adapted during the learning pro-
cess. Additionally, limited access to technical equipment
and digital tools in classrooms posed another challenge.

The results of the study allow for concluding that ed-
ucation based on the 4C competencies is a method that
meets the demands of the 21%-century. It not only improves
the quality of students’ knowledge but also enhances their
social competencies. This method plays a particularly im-
portant role in the training of pedagogical personnel and
offers the potential to elevate the education system to a
new level. The 4C method significantly transforms tradi-
tional forms of education, prompting a re-evaluation of the
roles of both students and teachers. In the world, shaped by
technology and globalisation, these competencies have be-
come essential requirements for the future workforce and
for social integration. Moreover, by incorporating digital
technologies and modern teaching tools, the 4C method
makes the learning process more engaging. However, its
successful implementation is accompanied by several chal-
lenges. Notably, many education systems lack the modern
resources and qualified teachers necessary to develop 4C
skills effectively. Thus, the 4C method has proven its rele-
vance for advancing education in the 21%-century. Its imple-
mentation can play a key role in ensuring the future success
of individuals in both professional and personal spheres.
This competency model should aim not only to transform
students but also to reshape the entire education system.

B CONCLUSIONS

The findings of the study demonstrated that the 4C method
holds significant importance and relevance in the prepara-
tion of pedagogical personnel. Through this approach, stu-
dents effectively develop skills that are in high demand in
modern society — namely creativity, critical thinking, effec-
tive communication, and collaboration. The data obtained
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by comparing traditional and modern teaching methods
during the experiment confirmed that the 4C method in-
creases student engagement and interest in the learning
process, while also significantly improving their commu-
nication and teamwork skills. For instance, in group DO-
23-11, 65% of students showed positive results under tra-
ditional instruction, whereas this figure rose to 85% when
the 4C method was applied. A similar trend was observed
in group DO-22-9, where the percentage increased from
48% to 72%. These results indicate, firstly, that the 4C ap-
proach contributes to enhancing the effectiveness of teach-
ing, and secondly, that it positively influences students’
social and personal development alongside the educational
process. The use of digital platforms in lessons — such as in-
teractive assessment tools like Kahoot — helped to increase
student interest and encouraged more active participation.
This, in turn, transformed the teacher-student relationship
into a more reciprocal, dialogue-based interaction, rather
than a one-sided transmission of knowledge.

Each component of the 4C model plays a distinct and
important role in the educational process. Creativity helps
students unlock their potential and increases their interest
in learning. Critical thinking enables them to analyse in-
formation, solve problems, and make reasoned decisions.
Communication skills allow students to express their ideas
clearly, engage in effective dialogue, and navigate social
environments with confidence. Through collaboration, stu-
dents learn to listen to one another and share responsibility
when working in teams. All of these skills directly influ-
ence students’ future professional activities and contribute
to their development as successful specialists. Based on the
study, it was concluded that the 4C method not only im-
proves the quality of education but also serves as a key
factor in modernising the education system and preparing
professionals who meet global standards. This approach
supports the development of future teachers not only in
terms of knowledge but also in essential social skills. Fur-
thermore, it creates the conditions for raising the quality
of the educational process by fostering students’ creativi-
ty, analytical thinking, and ability to interact with society.
Looking ahead, promising directions for further research
include examining each of the 4C components individu-
ally, developing effective teaching strategies, fully lever-
aging the potential of digital platforms, and exploring the
impact of this method on students’ academic performance
and professional readiness. In addition, it is necessary
to systematically integrate the 4C elements into teacher
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AHHoTauwmsa. busum 6epyy TapMarslHAarel r106as1ablK ©3repyyJIepAYH )KaHa 63reue CaHapUINTEIITUPYYHYH apThIHAATHI
3aMaHOan KooM, leJJaroruKaJIblK KaipJjiapabl JaspA00ro )KaHbl TaJanTapAbl KOOI XaTaT. YIyra 6aiaHbIITyy KeJledeKTeru
myragumaepAnH XXI KbUIBIMAArkl HETM3TU KOMIETEeHIUAIAPhIH ©HYKTYPYYIr'e® OarbiTTajraH TeXHOJIOTHUAIApAbl OUIUM
Oepyy mpolieccMHe KHUPru3yy akTyajaayy OoJiynm xaTtaT. By WMINTUH HErM3rM MakKcaThl — MefaroruKajiblK KecuIlke 33
00JIyydy CTyJeHTTepAu AasApA0010 KECUTITUK )XaHa YHHUBEPCAJIAYY KOMIIeTeHIMAIapAbl OHYKTYPYYHYH KapaXaThl KaTaphl
“4K” pIKMaChlH MHTETrPalUAJIOOHYH HATHIIXKaJIyyJyTyH aHbIKTOO 00Jyn caHasart. U3unneefe winMuil anabuAaTTapAsbl,
TEOPHUSAJIBIK TaJJOO METOANOPYH, HaThIiDKaJapAbl KBIMBIHTBITBIH YbIFapyyAa MaTeMaTUKaJIbIK-CTaTHUCTUKAJIBIK
MeTOAA0PAY KOJIAOHYY MEeHEH CaHABIK TaJI100, OKYTYYHYH CaJTTyy KaHa MHHOBALMAIBIK TEXHOJIOTUAJIAPHIH KOJAOHYY
MeHEeH aJIbIHTaH HaThIIXKajapabl 6aaJ00q0 CaJBIITHIPYY, OMOHI0M 3J1e Kahoot caHapuntuk maatdopMachiH KOJOOHYY
MeHEH CTyNeHTTEPAM CYyPaMKbLIOO KOJIOOHYIrad. UmTuH xypymyHae “4K” sikMachiH (KpeaTUBOYYJTYK, KPUTHUKAJIBIK OH
KYTYPTYY, KOMMYHUKATHUBYYJ/IYK, KbI3MATTAIIyy) OKYYy IPOLECCUH/Ie KOJIIOHYYHYH 63reUeIYKTOpY TaJIJOOT0 aJIBIHBII,
5KU SKCIepUMEHTAJIbIK TONTYH CTYJEHTTEPMHUH OWJIMM ajyy[arbl >KeTUIIKeHAUKTEPH CaJIBIIITBIPBUIBI, 3aMaHOar
oMM Oepyy BIKMaJiapbl MeHEH OTYJITeH cabakTap CTyJeHTTepre TaaCUPUH TUNTK3e ajifbl )kKaHa ajlapAblH KBI3BITYYCYH
’kapaTTel. HaTelixasap KepceTkeHel, OyJ TeXHOJIOTUAHBI KOJAOHYY OKyY MOTUBALMACHH OJIYTTYY JXKOTropyJaTyyra
MYMKYHAYK OepeT, TYPYKTYy KeCUNITHUK KOHAYMAepAY KaJbITaHAsIpyyra e0ejire Ty3eT, KOMaHJa[a UIITee XeHAeMYH
OPKYHIOTOT XaHa 63 aJ[jblHuYa aHaJUTUKaJIBIK OM XYTYPTYYHY epuyTeT. HaTelikamapasl TaJgooA0 OH AUHAMUKAHBI
KOPCOTTY: 3KCIEPUMEHTAJABIK TONTOPAO CTyAeHTTepAUH aKTUBAYYJIYTY XaHa OKyy MaTepuaJiblH ©3[6LITYPYYHYH
JKaJIIBl AEeHTI3J1U XKoropyJjarad. MelHAaH THIILIKaPhl, MBIHAAM TeXHOJIOTHAIAPABI UIIKe KUPTU3YYy YUYH TUElIeyy YCYJIAyK
KOJIIOO XaHa CaHApUNTUK pecypcTap, OLIOHAOU 3Jie MyrajJuMJepAu ajapAbl KOJAOHyyra YHPeTYY 3apbll SKeHAUTHU
aHbpIKTaJraH. M3uIieeHYH MpaKTHUKAJBIK 0OaasyyJyry aHblH HaTblikaapblH XXI KbUIBIMABIH KOMIIeTE€HLIUATIapbIH
OHYKTYpYYTre OarsiTTajirad OusnMm Oepyy MporpaMMalsiapblH UIITEN YbITyya KejieueKTeru ousium 6epyy uelipecyHAery
agucTep, nejaroruka TapMarbiHAArkl MyrajJuMaep ’aHa MeTOAUCTTepP KOJIAOHO ajia TypraHelHAa
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https://orcid.org/0009-0001-0514-6477
https://orcid.org/0009-0005-3493-8616

Baitokova & Baitokova

TexHonorna opmMmMpoBaHUA KOMNETEeHUUUN «4K»
B NOArOTOBKE Nefarormyeckux Kagpos

AnHypa BanTokoBa

Kangujar nejaroruyeckux Hayk, JOLEHT

KrIprei3ckuil HallOHAJIBHBIHN YHUBepcuTeT nMeHH JK. BayacarsiHa
720033, yn. ®pyH3e, 547, r. bumkek, Keipreizckas Pecny6inka
https://orcid.org/0009-0001-0514-6477

NynbHypa BanTokoBa

IIpenonasatesib

KrIprei3ckuil HalMOHAJIBHBIN YHUBepcuTeT nMeHH JK. BasacarsiHa

720033, yi. ®dpyH3e, 547, r. bumkek, Keipreizckasa Pecnyburika
https://orcid.org/0009-0005-3493-8616

AHHoTauua. CoBpeMeHHOe OOINIECTBO NpeabsB/AET HOBBlE TpeOOBaHUA K IOATOTOBKE IeAarornvyeckux KaJpos,
oco0eHHO B ycJioBUAX LudpoBU3alMU U TJI00aJbHBIX NpeoOpa3oBaHuil B cdepe obOpazoBaHuA. B cBA3U C 9TUM
aKTyaJbHBIM CTAaHOBUTCS BHeJpPeHHE B 00pa30BaTeJsIbHBIN IIPOLeCC TEXHOJIOTHH, HaNpaBJeHHBIX Ha GopMHUpOBaHHE y
OyAymux yuuTteseil KiaoueBblx KoMmmeTeHInH XXI Beka. Ilenpio JaHHOI paboTe ObLIO onpenesneHUe 3(PEOEeKTUBHOCTU
WHTEerpauu Metoja «4K» B HOArOTOBKY CTYJEHTOB [1eJarOrNYecKOro HalpaBJIeH!Us KaK CPeJICTBA Pa3BUTHA KJIIOYEBBIX
npodecCHOHAJIBHBIX U YHHUBEPCAJIbHBIX KOMIIETEHIWH. B uMcciieJoBaHUM TNPUMEHAJINCh MeTOABl TEeOpPeTUYECKOTO
aHaIM3a Hay4YHOU JINTepaTyphl, KOJIMYECTBEHHOTO aHaJIN3a C IPUMEHEeHHEeM CTaTHUCTUYeCKON 06paboTKy pe3yJIbTaToB,
CPaBHUTEJIBHBIN MOJX0J K OLIEHKEe Pe3yJIbTaTOB, MOJIyUYeHHbIX NPU KCIOJIb30BAHUM TPAAUIMOHHBIX Y MHHOBALIMOHHBIX
TEXHOJIOTHI O0y4YeHHUs, a TakXe aHKeTHUPOBAaHHE CTYAEHTOB C HCIOJib30oBaHUeM LudpoBoi miatdopmer Kahoot. B
npoiecce paboThl GBI MPOAHAJM3UPOBAHBI OCOOEHHOCTH MpUMeHeHus MeToAa «4K» (KpeaTMBHOCTh, KPUTHUYECKOE
MBIIIeHNe, KOMMYHUKAIMsA, Koonepanys) B y4eGHOM Ipoliecce, CONOCTABJIEHH! yueOHbIe JOCTHXKEHNA CTYAEHTOB JIBYX
SKCIIepUMEHTAJIbHBIX I'PYNI, & TaKXXe BBIABJIEHO BJIMAHHME COBPEMEHHBIX 00Opa30BaTeJIbHBIX MTOAXOJ0B Ha MOTHBALUIO
U BOBJIEYEHHOCTb CTY[EHTOB. Pe3yJibTaThl NOKa3ajiy, YTO IPUMEHEeHHe JAaHHOU TEXHOJIOTUU MO3BOJIAET 3HAYUTEJIBHO
aKTHUBU3MUPOBATh y4eOHYH) MOTHBALMIO, CIOCOOCTByeT (GOPMHPOBAHUI0 YCTOWYMBHIX MPO(ECCHOHATIBHBIX HaBHIKOB,
yJIydIaeT CIOCOOHOCTh K paboTe B KOMaHJle U Pa3BUTUI0 CAMOCTOSTEJIbHOTO aHAaJMTUYECKOTO MBIILIEHUA. AHaiu3
pe3yJIbTaTOB IIOKa3ajl IMOJIOXKUTEJIbHYI [UHAMUKY: B OKCIEPHMEHTAJIbHBIX TPYINIax HaOJI0aoCch IOBBIIIEHHE
BOBJIEYEHHOCTH CTYAEHTOB U 00Iero YPOBH:A yCBOEeHUA yueOHOro MaTepuasa. Kpome Toro, ycTaHOBJIEHO, YTO BHEAPEHHE
TaKWUX TEXHOJIOT'UH TpeOyeT COOTBETCTBYIOLIEr0 METOANYECKOro obecneyeHu:A U INGPOBBIX PECYPCOB, a TAKXXe NOATOTOBKHU
[eJJaroroB K UX NpuMeHeHuw. [IpakTryeckas IeHHOCTh UCCIIeOBAaHUA 3aKJII0YAETCA B TOM, YTO €ro pe3yJIbTaThl MOTYT
OBITh MCIOJIB30BAHBI MIPENoJaBaTesIAMIU MeJaroruky U METOANCTaMU IMpU pa3paboTke 0O6pa3oBaTeJIbHBIX NPOTPaMM,
HanpaBJIEeHHBIX Ha pa3BuTue KomneTteHIuil XXI Beka y OyAyIIUX crienuaarucToB B cdepe oOpa3oBaHUA
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Abstract. Relevance of forming the foundations of a healthy lifestyle (HLS) among schoolchildren is due to the growing
public attention to the issues of strengthening the health of the younger generation and the need to prevent diseases
among children and adolescents. A modern school must not only provide education but also promote the development
of a value-based attitude among students toward their own health. Informing students about the importance of health
promotion, healthy eating, physical activity, and psychological well-being through school education is an essential part of
the educational system. Teachers, in turn, must play a key role in fostering students’ understanding of a healthy lifestyle as
part of effective education. In this regard, the preparation of future educators to implement tasks related to the formation
of a health culture becomes especially important. The purpose of this study was to identify the role of future teachers in
shaping the foundations of a healthy lifestyle among schoolchildren, as well as to substantiate directions for improving
their professional training. The study used methods such as theoretical analysis of scientific and pedagogical literature,
generalisation, and interpretation of data. The study identified the main components of a healthy lifestyle that should
be formed in students during their education: rational nutrition, physical activity, adherence to hygiene standards, and
psycho-emotional well-being. The study analysed future teachers’ understanding of HLS and their readiness to transmit
this knowledge and these values to students. It was found that targeted training of pedagogical students in HLS foundations
contributes to the development of personal responsibility for children’s health and an awareness of their role in raising
a healthy generation. The practical significance of the research lies in the possibility of using its results to develop
teacher training programs in universities, as well as in organising professional development courses for current educators

Keywords: physical education; proper nutrition; hygiene; health; safe environment
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teachers, especially students of pedagogical specialities,
to teach healthy lifestyles and form a culture of health
in school students. The current educational reforms have
led to a revision not only of the content of school pro-
grammes, but also of the professional competencies of
teachers. Research by A. Alimbekov (2016) shows that
a healthy lifestyle directly affects students’ academic
achievement, social adaptation, and future professional
success. Therefore, health education should be considered
a key area in the training of educators (Palienko, 2022).
Each person’s life is unique and special, and health is con-
sidered a complex phenomenon that includes the physi-
cal, mental, social, and spiritual components of a person,
as noted by A. Suprun & S. Salnik (2020).

A number of studies conducted in this direction in re-
cent years show that future teachers lack the level of un-
derstanding of a healthy lifestyle and the skills to apply it
in practice. For example, E. Dekina & T. Kulikova (2020)
concluded in their work that most students of pedagogical
specialisation associate the concept of a healthy lifestyle
exclusively with physical activity, without taking into ac-
count its psychological and moral aspects. Also, the study
conducted by N. Hodun (2022) revealed that although the
theoretical level of disciplines aimed at the development of
health culture in universities is relatively high, its effective
formation in practice is insufficient.

Russian scientists D. Voikina & M. Nalimova (2019)
emphasise that the role of the teacher in the formation of
healthy lifestyle culture goes beyond the role of a “men-
tor” and becomes a key figure in the formation of life
values. B. Barchi & M. Barchiy (2018) emphasise that
the development of empathic skills and communication
skills of future teachers is important for the proper trans-
fer of the concept of healthy lifestyle to students. Also,
globally, countries like Finland, Japan, and Singapore
consider teacher training in health culture foundational
for successful changes in their school education systems.
Especially on the basis of the above scientific sources, it
becomes clear that it is necessary to increase the readi-
ness of future teachers to form a healthy lifestyle. In this
regard, higher education institutions should use compre-
hensive, effective methods of healthy lifestyle formation
when updating educational programmes.

In the process of training future teachers, the forma-
tion of their professional competence, adaptive mobility,
ability to withstand competition, as well as a purposeful
outlook on life and professional activity is one of the pri-
ority areas (Kozhevnikova & Kozhevnykov, 2024). Teacher
training in the formation of healthy lifestyle of schoolchil-
dren requires not only high theoretical knowledge, but also
the ability to implement them in practice. In this direction,
there is a need to make changes to the content, methods
and pedagogical conditions of training future teachers.
Integration of theory and practice, combining courses on
health culture with practical and personal experience, in-
troducing models aimed at using elements of a healthy life-
style in pedagogical practice — this is the basis for a qual-
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itative process. Along with the above considerations, the
new generation of teachers should be a person who puts
the formation of a healthy lifestyle in children as a priori-
ty. In this direction, it is necessary to make changes in the
content, methods and pedagogical conditions of training
future teachers. Integration of theory and practice, combi-
nation of courses on health culture with practical and per-
sonal experience, introduction of models aimed at using el-
ements of a healthy lifestyle in pedagogical practice — these
are the basis of a quality process. Along with the above
considerations, the new generation of teachers should be
individuals who make the formation of healthy lifestyles
in children a priority. Because only by forming a correct
lifestyle can conditions for the proper development of the
growing generation be created. In this regard, this article
aimed to reveal the meaning of a healthy lifestyle, to con-
sider the issue of preparing future teachers and students for
this process. The purpose of the study was to analyse the
level of readiness of students of pedagogical specialties to
form a healthy lifestyle and to substantiate the pedagogical
conditions for its improvement.

B MATERIALS AND METHODS

This study employed a qualitative, theoretical approach to
explore the role of future teachers in fostering a healthy
lifestyle (HLS) among schoolchildren and to propose di-
rections for enhancing their professional training. The
research design was grounded in a systematic analysis of
existing scientific and pedagogical literature, ensuring a
robust foundation for the investigation. The primary meth-
ods included theoretical analysis, synthesis, generalisation,
and interpretation of data derived from scholarly sources.
These methods were selected to comprehensively exam-
ine the multifaceted nature of HLS and its integration into
teacher education programs.

The literature review encompassed peer-reviewed ar-
ticles, books, and policy documents from 2013 to 2025,
focusing on HLS components (e.g., physical activity, nu-
trition, hygiene, psychological well-being) and teacher
preparedness. Sources were identified through academic
databases and manual searches, prioritising works rele-
vant to pedagogical training and health education. Key
texts, such as A. Alimbekov (2016), E. Dekina & T. Kulik-
ova (2020), and A. Gonzalez Moreno et al. (2023), were
analysed to extract insights on teacher competencies and
student health outcomes. The analysis involved catego-
rising findings into thematic clusters, such as HLS com-
ponents and pedagogical strategies, to identify gaps and
opportunities in teacher training.

Generalisation was used to synthesise findings into a
cohesive framework, as presented in Table 1, which out-
lines HLS components and corresponding teacher prepa-
ration methods. Interpretation of the data focused on
aligning theoretical insights with practical implications
for university curricula. No primary data collection or ex-
perimental research was conducted, ensuring the study re-
mained within a theoretical scope. This approach allowed
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for a comprehensive exploration of the research objectives
while maintaining methodological rigor suitable for in-
forming educational policy and practice.

Bl RESULTS AND DISCUSSION

The teacher’s pivotal role in health promotion

A healthy lifestyle is a system of personal behaviour that
provides a person with physical, mental, and social well-be-
ing in a real environment (natural, man-made, and social)
and an active, long life. A healthy lifestyle creates the best
conditions for normal life activity, the course of psycholog-
ical and mental processes, thereby preventing diseases and
prolonging a person’s life. There are three types of health:
physical, mental, and moral (social). Physical health is a
natural state of the body, conditioned by the normal func-
tioning of all its organs and systems. If all organs and sys-
tems work well, then the entire human organism (self-reg-
ulating system) functions and develops correctly. Mental
health depends on the state of the brain, which is the level
and quality of thinking, the development of attention and
the degree of stability, the development of volitional qual-
ities. Moral health is determined by those moral principles
that are the basis of human social life, i.e., life that de-
termines human society. The distinctive features of main-
taining human moral health are, first of all, a conscious
attitude to work, the assimilation of cultural treasures.

The harmony of the body’s psychophysical forces
increases health reserves, creating conditions for crea-
tive self-expression in various areas of life. An active and
healthy person retains youth for a long time, continues
creative activity. A healthy lifestyle empowers individuals
to achieve their goals and objectives, successfully imple-
ment their plans, and effectively manage difficulties and
colossal loads. Health, an intrinsic part of the individual,
supports and strengthens, enabling a long and joyful life.
Health is the priceless wealth of each person, both an in-
dividual and society as a whole. One of the main goals of
the modern education system is to raise a generation that
adheres to a healthy, active lifestyle. Teachers play a huge
role in achieving this goal.

A healthy lifestyle is considered a way of life aimed at
increasing the potential of human health through everyday
activities. As noted in scientific sources, health care begins
even before the birth of a child, and its basic qualities are
formed in childhood. Therefore, the development of soci-
ety is closely linked to the health of citizens, their respon-
sible attitude to work and the Motherland. This process is
influenced by natural, social and pedagogical factors. The

works of M. Lomonosov had pedagogical significance in
the formation of pedagogical foundations of health. In
his opinion, medicine is “the most useful science for hu-
manity”, caring about people’s health, hygiene, nutrition
and proving that physical exercises play an important role
in strengthening health and development (Zhusueva et
al., 2014). In the introduction to D. Locke’s book “On the
Education of Children”, N. Popovsky notes the health of
the younger generation, recommends the systematic use
of water procedures. Of particular value and interest for
this problem is the treatise “A Brief Guide to Children from
Birth to Adolescence, with Some Factual Observations Se-
lected from the Best Authors” (1766), based on the peda-
gogical views of I. Betsky. D. Locke, J.-J. Rousseau show
the importance of physical education of children and out-
line ways to maintain and strengthen health from child-
hood (Trineva & Repina, 2013).

The relevance of training future teachers is that there
are many factors that negatively affect the health of stu-
dents. Such problems as excessive use of computer technol-
ogy, poor nutrition, insufficient physical education make
it difficult to lead a healthy lifestyle. Therefore, teachers
must be prepared to teach students the basics of a healthy
lifestyle and to form healthy habits in them (Elaeva &
Kryuchkov, 2015). The problem of forming the basics of a
healthy lifestyle in students of all ages is one of the most
important problems of education. The most favourable pe-
riod for the formation of a child’s personality is school age.
School should and can become the most important com-
ponent of the socialisation of the younger generation. At
school, subjects of social transformations can gain spiritual
and physical strength, find their own ways to solve the
problems of personality formation.

Effective strategies for health lifestyle education and
teacher preparedness

Four main areas occupy a special place in the formation of
a healthy lifestyle: physical activity, proper nutrition, hy-
giene skills and psychological stability. These areas play an
important role in strengthening the health of students and
teaching them to avoid negative habits. In this process, the
school teacher acts not only as a provider of information,
but also as an educator who directly influences the behav-
ior of children. Therefore, when training future teachers, it
is necessary to have knowledge of the basics of a healthy
lifestyle, as well as the ability to practically implement
these skills. These components and teaching methods can
be summarised in Table 1.

Table 1. Main components of a healthy lifestyle and ways of training teachers

No. Components of a healthy lifestyle Methods of teacher training
1 Physical education and sports Include special courses on healthy lifestyle in the curriculum
2 Proper nutrition Organisation of practical classes and school practices
3 Personal hygiene and health protection Thematic seminars, trainings
4 Psychological health Activities to develop students’ emotional stability
5 Giving up bad habits Learning by example of teachers

Source: developed by the authors
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Preparing future teachers to form a healthy lifestyle
for students is one of the priority issues in the field of edu-
cation. These activities contribute to improving the health
of students, their long and high-quality life (Kuatbekov &
Kargapoltseva, 2018). Therefore, pedagogical universities
and schools, working together, contribute to the upbring-
ing of a healthy generation. In 2021, “class hours on a
healthy lifestyle for students in grades 6-11” were devel-
oped (Gorkina et al., 2021).

A healthy lifestyle has a specific structure. These in-
clude: a person’s awareness of himself and his environ-
ment; striving to observe hygiene and relevant rules;
personal and sufficient physical activity; strengthening
the body with sunlight, cold water and fresh air; correct
and rational nutrition; psychohygienic measures aimed at
creating a positive emotional microclimate; observance of
moral and positive behaviour established in society; rejec-
tion of bad habits; observance of safety rules in everyday
life; striving to independently acquire a healthy lifestyle.
The formation of a healthy lifestyle is influenced by exter-
nal and internal factors. External factors include the social
environment accompanying the life process, material, nat-
ural and living conditions, culture formed in society, as
well as the microenvironment. Internal factors include a
person’s desires related to personal needs, values underly-
ing life, personal attitudes, features of worldview, self-es-
teem (Savochkina et al., 2019).

When understanding the theoretical foundations of or-
ganising a healthy lifestyle, it is important to understand
the four levels separately. At the first level, it is impor-
tant to create material and social conditions that ensure
the quality of human life. These are basic conditions such
as housing, income, safe environment. The second level
is the creation of conditions for personal development of
each person. This is related to the possibility of educa-
tion, participation in social activities, health promotion,
and sports. The third level considers the quality of social
ties and interpersonal relations (friendly, family, profes-
sional relations). The fourth level is associated with the
possibility of restoring energy: it is provided by proper nu-
trition, hygienic habits, observance of a rest regime. With
these components in mind, effective ways of preparing fu-
ture teachers are also clearly defined. Combining theory
and practice, students should be given the opportunity to
work with students in a school setting. For example, it is
useful to organise activities to promote students’ healthy
lifestyles during practice. Also, seminars and trainings on
the topic help students to learn different techniques, deep-
en their knowledge and develop skills of their practical
application. These activities contribute to mastering ped-
agogical strategies that can influence students’ health and
well-being (Mamytov, 2021).

Analysing the effectiveness of test-based methods: Ex-
perimental tests can clearly identify which teaching meth-
ods are effective in promoting healthy lifestyles among
students. For example, these could be tests that test knowl-
edge of nutrition, physical activity, mental health and
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other aspects of healthy lifestyles. Taking age and social
factors into account: Test results can show how different
age groups respond to health programs and how students’
social status affects their perceptions of health. This is im-
portant for designing programs adapted to different groups
of learners. Design of educational materials: Experimental
data can help determine which forms of information deliv-
ery (e.g., games, videos, hands-on activities) are most ef-
fective for developing healthy habits (Quvondiqov, 2025).
Psychological aspect: Test results can help students under-
stand the psychological barriers that may prevent them
from adopting healthy lifestyles. Teachers can use this data
to develop strategies to improve motivation and overcome
such barriers as key components of a healthy lifestyle.

A healthy lifestyle plays an important role in shap-
ing not only students’ health, but also their psychologi-
cal state. Modern research shows that habits formed at a
young age have a significant impact on a person’s future life
(Bruk, 2025). For example, A. Gonzalez Moreno et al. (2023)
found that adolescents who adopt a healthy lifestyle are less
stressed, have higher self-esteem, and are less likely to be
bullied at school. Digital technologies also have a positive
impact on improving healthy eating habits and physical ac-
tivity among youth (Benitez-Andrades, 2020; Benavides et
al., 2021). Health education programmes in higher educa-
tion institutions have improved students’ health perceptions
and reduced risky behaviours (Col et al., 2024). At the same
time, global scientific analyses have revealed worrying
trends in adolescent health: with the rise in mental disorders
and overweight, health education at school age is becoming
increasingly important (Baird, 2025). Therefore, prevention
and health promotion activities should be systematically in-
tegrated into the school environment through educational,
digital and social initiatives.

In order to increase the competence of future teachers
in the field of healthy lifestyle formation, it is necessary to
introduce a number of special elements into the education-
al process. Firstly, it is recommended to organise courses
on health and healthy lifestyle in higher education institu-
tions. These courses would cover such important topics as
proper nutrition, physical activity, stress management and
psychological health. To consolidate students’ theoretical
knowledge in practice, practical lessons will be held on
organising sports events, conducting games and physical
education classes. It is also necessary to organise meetings
with medical workers, nutritionists and fitness trainers in
order to increase students’ interest in the topic of healthy
lifestyle. These events can be held in the form of master
classes or webinars. Also of a particular importance is the
development of motivational programmes for students to
effectively implement healthy lifestyles in their lives. For
example, as part of school projects “Healthy Lifestyle — My
Choice!” students develop and learn to implement small
projects on proper nutrition, sports and health. Organis-
ing special sport and health festivals within the school is
also an effective way of getting student active. Such festi-
vals may include activities such as marathons, races, yoga
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classes. In addition, recognising students who have chosen
a healthy lifestyle and are consistently implementing it in
their lives with certificates and awards will undoubtedly
motivate other students.

It is recommended to use new methods to make the
learning process modern and interesting. Gamification
takes a special place among them. Using of interactive
games and quizzes on healthy lifestyles helps to keep stu-
dents’ attention. Also, organising practical activities — for
example, holding master classes on healthy cooking in
kitchens — will encourage the application of knowledge
in life. Organising small physical exercises or breaks dur-
ing lessons will also improve physical and psychological
well-being and help to absorb knowledge effectively. All
these actions will stimulate future teachers to systematic
and effective work in their professional activity on form-
ing healthy lifestyle habits in students. Only a teacher who
has gained experience in promoting healthy lifestyles in
everyday life can have a long-term positive impact on the
behaviour and habits of students. Thus, mastering the sig-
nificance, methods and basic principles of preparing future
teachers to form a healthy lifestyle among students will
undoubtedly bring great success to the younger generation
in the future. “The single main driving force behind the
socio-economic and digital development of the country is
the education system. It depends on increasing students’ in-
terest in learning and their activity in learning” (Decree of
the President of the Kyrgyz Republic, 2021). In conclusion,
preparing future teachers for these activities builds sustain-
able skills that will accompany future teachers throughout
their lives and improve their overall health.

H CONCLUSIONS
The results of the study revealed that professional training of
future teachers in the field of healthy lifestyle formation is
an important direction of the modern education system. This
direction requires comprehensive development of teachers’
knowledge, skills, attitudes and views on health, psycholog-
ical stability, social activity and culture of life. Based on the
study, a multifaceted structure of healthy lifestyle formation
was identified, which consisted of such basic components
as physical training and sports, proper nutrition, hygiene,
psychological stability and avoidance of bad habits. In addi-
tion, various levels of healthy lifestyle were comprehensive-
ly considered — from material and social conditions to the
restoration of internal human resources.

In practical terms, it is recommended to use special
courses, practical classes, interactive lessons and gamification

B REFERENCES

elements in higher education institutions on the topic of a
healthy lifestyle. These methods, in addition to expanding
the personal experience of students, provide them with a
set of competencies necessary for the formation of healthy
lifestyle skills in students. Obvious changes in student mo-
tivation are noted: attitudes towards health change, social
activity increases, and responsibility for the profession in-
creases. This is a factor that directly affects the quality of
life of schoolchildren in the future. The practical value of
the study lies in the possibility of systematic and effective
integration of healthy lifestyle training into the curriculum
of educational institutions.

It plays an important role not only in the work of teach-
ers, but also in improving the health of society as a whole.
Also, the introduction of healthy lifestyle culture into the
educational process contributes to improving the quality of
education and strengthening the psychological state of stu-
dents. Further scientific research should focus on regional
peculiarities of healthy lifestyle formation, factors affecting
students of different ages, and the influence of teachers’
personal experience of healthy lifestyle on pedagogical ac-
tivity. Also, important promising directions are the devel-
opment of innovative programs aimed at the formation of
healthy lifestyle culture in educational institutions and the
evaluation of their effectiveness.

B ACKNOWLEDGEMENTS

The authors are grateful to the teaching staff of the Faculty
of Education for their support in the preparation of this re-
search article. Their methodological guidance, advice and
suggestions made a great contribution to improving the
quality of the research. Also, deep gratitude is expressed
to the colleagues who participated in the discussion of
the main directions and ideas of the study. Their profes-
sional opinions and constructive criticism contributed to
enriching the content of the study. In addition, gratitude
is expressed to the students of pedagogical specialty who
took an active part in the activities carried out within the
framework of the research.

H FUNDING

The study was conducted independently and there was no
financial or other support that could influence the data and
results obtained.

Il CONFLICT OF INTEREST
The authors declare no conflict of interest related to the
publication of this article.

[1] Alimbekov, A. (2016). A new school needs a new teacher. News of Universities of Kyrgyzstan, 8(1), 3-4.

[2] Baird, S. (2025). Teen health at ‘tipping point’ as obesity and mental illness soar. Retrieved from https:
ing-point-obesity-mental-illness-soar-nz2fsd2t0.

co.uk/article/teen-health-ti

www.thetimes.

[3] Barchi, B.V., & Barchiy, M.S. (2018). Emotional culture as a component of professional training of future teachers.
Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, 4(2), 247-249. doi: 10.31339/2413-

3329-2018-2(8)-247-249.

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025



http://www.science-journal.kg/media/Papers/ivk/2016/8/ivk-2016-N8-3-4.pdf.pdf
https://www.thetimes.co.uk/article/teen-health-tipping-point-obesity-mental-illness-soar-nz2fsd2t0
https://www.thetimes.co.uk/article/teen-health-tipping-point-obesity-mental-illness-soar-nz2fsd2t0
https://pp-msu.com.ua/en/journals/tom-4-2-2018/yemotsiyna-kultura-yak-skladova-profesiynoyi-pidgotovki-maybutnikh-pedagogiv
https://pp-msu.com.ua/en/journals/tom-4-2-2018/yemotsiyna-kultura-yak-skladova-profesiynoyi-pidgotovki-maybutnikh-pedagogiv

Sulaimanova et al.

[4] Benavides, C., Benitez-Andrades, J.A., Marqués-Sanchez, P., & Arias, N. (2021). eHealth intervention to improve
health habits in the adolescent population: Mixed methods study. JMIR Mhealth Uhealth, 9(2), article number e20217.
doi: 10.2196/20217.

[5] Benitez-Andrades, J.A., Arias, N., Garcia-Ordés, M.T., Martinez-Martinez, M., & Garcia-Rodriguez, I. (2020).
Feasibility of social-network-based eHealth intervention on the improvement of healthy habits among children.
Sensors, 20(5), article number 1404. doi: 10.3390/s20051404.

[6] Bruk, D. (2025). These 3 experiences from high school can predict your weight at middle age. Retrieved from https://
nypost.com/2025/04/28/health/3-high-school-experiences-predict-weight-at-middle-age-study/.

[71 Col, B.K., Basaran, A.G., & Kose, B.G. (2024). The impact of health promotion training on university students’ health
perceptions, healthy lifestyle behaviors, and risky behaviors. Frontiers in Psychology, 15, article number 1407233.
doi: 10.3389/fpsyg.2024.1407233.

[8] Decree of the President of the Kyrgyz Republic Sadyr Japarov “On Spiritual and Moral Development and Physical
Education of the Individual”. (2021, January). Retrieved from https://president.kg/en/news/21/35632.

[9] Dekina, E.V., & Kulikova, T.I. (2020). Model of formation of readiness of students of pedagogical university to
maintain and improve health. Bulletin of the State University of Education. Series: Psychological Sciences, 2, 101-112.
doi: 10.18384/2310-7235-2020-2-101-112.

[10] Elaeva, E.E., & Kryuchkov, D.Yu. (2015). Formation of the foundations of a healthy lifestyle among students of
comprehensive schools. Science Time, 12(24), 217-221.

[11] Gonzélez Moreno, A., & Molero Jurado, M.D.M. (2023). Healthy lifestyle in adolescence: Associations with stress,
self-esteem and the roles of school violence. Healthcare, 12(1), article number 63. doi: 10.3390/healthcare12010063.

[12] Gorkina, V.A., Yepoyan, T.A., Kutanova, R.A., Savochkina, V.V., Usupova, Zh.E., & Shorkina, N.A. (2021). Using video
lessons to conduct healthy lifestyle classes in grades 6-11. A manual for teachers. Bishkek: Media Kitchen.

[13] Hodun, N.I. (2022). Integration of physical, mental, social and spiritual components in the implementation of a healthy
lifestyle of modern high schoolchildren. Scientia et Societus, 1(2), 147-153. doi: 10.31470/2786-6327/2022/2/147-153.

[14] Kozhevnikova, A., & Kozhevnykov, P. (2024). Specifics of innovative educational environment and its influence on
the development of future teachers’ innovative competence. Scientific Bulletin of Mukachevo State University. Series
“Pedagogy and Psychology”, 10(2), 72-80. doi: 10.52534/msu-pp2.2024.72.

[15] Kuatbekov, S.N., & Kargapoltseva, N.A. (2018). Preparation of future teachers for the formation of a healthy lifestyle
of the youth of the Republic of Kazakhstan. Bulletin of the Orenburg State University, 1(213), 32-35.

[16] Mamytov, A.M. (2021). Fundamentals, structure and directions of formation of a healthy lifestyle of a person. Retrieved
from https://kutbilim.kg/analytics/inner/insandyn-sergek-zhashoo-obrazynyn-negizderi-strukturasy-zhana-
kalyptandyruu-bagyttary/.

[17] Palienko, O.A. (2022). Preparation of future teachers for introduction of innovative means of physical education in
physical culture lessons. Scientia et Societus, 1(1), 56-62. doi: 10.31470/2786-6327/2022/1/56-62.

[18] Quvondiqov, S. (2025). Improving technologies for preparing future teachers for the formation of a healthy lifestyle
in students. Web of Humanities: Journal of Social Science and Humanitarian Research, 3(1), 150-155.

[19] Savochkina, V.V., Burtnaya, T.A., Maytieva, V.S., Usupova, Zh.E., Sosnitskaya, L.A., & Gorkina, V.A. (2019).
Methodological guide for teachers “Development of class hours on a healthy lifestyle for students in grades 6-11”. Bishkek:
Eden-Print.

[20] Suprun, S., & Salnik, S.S. (2020). Harmonization of physical and spiritual health as a guarantee of quality of human
life. Humanities Studios: Pedagogy, Psychology, Philosophy, 8(4), 138-142. doi: 10.31548/hspedagog2020.04.138.

[21] Trineva, O.S., & Repina, N.V. (2013). Physical culture as a component of a healthy lifestyle. Retrieved from http://www.
confcontact.com/2013-specproekt/fk2 trineva.htm.

[22] Voikina, D.V., & Nalimova, M.N. (2019). The role of the teacher in instilling a healthy lifestyle in students. Scythian.
Issues of Student Science, 11(39), 487-490.

[23] Zhusueva, B., Omuralieva, Ch., & Moldogazieva, G. (2014). The necessary conditions for a healthy lifestyle —
increasing the preparedness of youth for life. News of Universities, 4, 35-39.

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025


https://doi.org/10.2196/20217
https://doi.org/10.3390/s20051404
https://nypost.com/2025/04/28/health/3-high-school-experiences-predict-weight-at-middle-age-study/
https://nypost.com/2025/04/28/health/3-high-school-experiences-predict-weight-at-middle-age-study/
https://doi.org/10.3389/fpsyg.2024.1407233
https://president.kg/en/news/21/35632
https://cyberleninka.ru/article/n/model-formirovaniya-gotovnosti-studentov-pedagogicheskogo-vuza-k-sohraneniyu-i-ukrepleniyu-zdorovya
https://cyberleninka.ru/article/n/formirovanie-osnov-zdorovogo-obraza-zhizni-u-uchaschihsya-obscheobrazovatelnyh-shkol
https://cyberleninka.ru/article/n/formirovanie-osnov-zdorovogo-obraza-zhizni-u-uchaschihsya-obscheobrazovatelnyh-shkol
https://doi.org/10.3390/healthcare12010063
https://iite.unesco.org/wp-content/uploads/2021/11/Posobie-po-videourokam-ZOZH-rus-dlya-sai-ta.pdf
https://iite.unesco.org/wp-content/uploads/2021/11/Posobie-po-videourokam-ZOZH-rus-dlya-sai-ta.pdf
https://sets.com.ua/journals/vol-1-no-2-2022/integration-of-physical-mental-socialand-spiritual-components-in-the-implementation-of-a-healthy-lifestyle-of-modern-high-schoolchildren
https://doi.org/10.52534/msu-pp2.2024.72
https://cyberleninka.ru/article/n/podgotovka-buduschih-uchiteley-k-formirovaniyu-zdorovogo-obraza-zhizni-molodezhi-respubliki-kahzahstan
https://cyberleninka.ru/article/n/podgotovka-buduschih-uchiteley-k-formirovaniyu-zdorovogo-obraza-zhizni-molodezhi-respubliki-kahzahstan
https://kutbilim.kg/analytics/inner/insandyn-sergek-zhashoo-obrazynyn-negizderi-strukturasy-zhana-kalyptandyruu-bagyttary/
https://kutbilim.kg/analytics/inner/insandyn-sergek-zhashoo-obrazynyn-negizderi-strukturasy-zhana-kalyptandyruu-bagyttary/
https://sets.com.ua/journals/scientia-et-societus/preparation-of-future-teachers-for-introduction-of-innovative-means-of-physical-education-in-physical-culture-lessons
https://webofjournals.com/index.php/9/article/view/2976
https://webofjournals.com/index.php/9/article/view/2976
https://iite.unesco.org/wp-content/uploads/2019/10/Rukovodstvo-ZOZH-na-kyrgyzskom-yazyke-2019.pdf
https://doi.org/10.31548/hspedagog2020.04.138
http://www.confcontact.com/2013-specproekt/fk2_trineva.htm
http://www.confcontact.com/2013-specproekt/fk2_trineva.htm
https://cyberleninka.ru/article/n/rol-pedagoga-v-privitii-zdorovogo-obraza-zhizni-studentam
http://science-journal.kg/media/Papers/ivk/2014/4/35-39.pdf
http://science-journal.kg/media/Papers/ivk/2014/4/35-39.pdf

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025

Preparing future teachers for the formation of a healthy lifestyle for students

BO/IOUOK MyranmMmaepan okyyudynapabiH
ceprek >awoo MYHe3YH KanbinTaHablpyyra Aaspaoo

PaxaTt CynaMaHoBa

[Tegarorynka WIMMAEPUHNH AOKTOPY, Ipodeccop

XK. BanacarsiH ateiHAArel Kelprei3 yjayTTyK yHUBEPCUTETH
720033, ®pyHse ko4., 547, bumikek 1., Kelpreiz Pecniy6imkacs!
https://orcid.org/0009-0008-8433-939X

AcTpa YKeneesa

XuMuA WINMIEPUHUH KaHOUAATH, JOLEeHT

K. BbanacarelH aTeiHAArsl Kelprei3 yjayTTyK YHUBEPCUTETHU

720033, dpyH3e ke4., 547, Bumikek m1., Keiprei3 Pecry6inkacs
https://orcid.org/0009-0002-7222-3177

Cabupa Topo6aeBa

MaructpaHT

XK. BanacarbiH aTeiHAATbl KBIPTI3 YJIYTTYK YHUBEPCUTETH

720033, ®pyH3e kou., 547, Bumkek m1., Kelpreiz Pecriy6mkacht
https://orcid.org/0009-0009-5611-5564

AHHoTaums. OKyydyJIapJblH ceprek Xkamoo o6pasbH KaJbINTaHABIPYYHYH aKTyaJayyJIyIy KOOMIO ecyl KeJjie XXaTKaH
MYYHAYH JIeH COOJIyTYH YbIHJO0O XaHa 0ajijap MeHeH eCIypyM/Iep apacblHAa OOpYyJapAblH aJAblH ajlyy MaceJiejlepruHe
e3reue KeHyJI OypyJiyl KaTKaHABIIBIHA OalljaHBIITyy. 3aMaHOan MeKTen OWMM OepyyAeH THIIIKAPHI, OKyydyJapblH
JIeH CcOoOoJIyTyHa OOJIrOH 0OaayyyJayK MaMuWJIeCMH Aa KaJblITaHABIPBHIIIBI Kepek. J[eH COOJIyKTy YBIHIOOHYH, Tyypa
TaMaKTaHYyHYH, KBIIMBUI aKTUBAYYJIYTYHYH JXaHa ICHXOJIOTUAJIBIK abajifpl YBIHAOOHYH MAaaHWIYYJIVTY Tyypalyy
MaaJIbiIMJ00 OuiauM Oepyy TyTyMyHYH MaaHWiyy Oesyry Oosyn caHanaT. Myraaumpaep, 3 Ke3ernHie, OoKyyuyJiapra
ceprek >XallOOHYH MaHBI3BIH XETKUJIMKTYY YHPOTYYAe Herusru posay OWHOIIy KepeK. Yiyra 6aiiylaHeTyy 60JI09OK
NeJarorAopAy AeH COOJIyK MaJaHUATHH KaJbIITaHAbIpyyra OarblTTajraH MIUIAeTTepAy HIIKe allblpyyra Aaspaoo
e3reue MaaHure 3. M3UIIeeHYH MakcaTel — MeKTell OKyyuYyJapblHbIH apachlHa Ceprek XallOOHYH HerusgepruH
KaJIbIITaHABIpyyAa KeJjleyeKTern MyTraJuMAepAWH POJIYH aHBIKTOO ’KaHa ajlapJblH KeCUITUK AAspAbITBIH 6PKYHIOTYY
OarsITTapblH Herusaee. M3ungeeae WINMUK KaHa MedarorukaiblK afabuATTapabl TEOPUAJIBIK TaJI00, NeJaroruKasblk
QAMCTUKTETH, aJblHraH MaaJbIMaTTapAbl JKaJlbJIOO >XaHa WHTepPNpeTanusyioo KOJIAOHyaAy. Hsungee ydypyHOa
MeKTeNTe KaJIbINTaHABIPBUIbIIIE KepeK OOJIFOH ceprek >KalllOOHYH Herusryd KOMIOHEHTTEePU aHBIKTAJIABl: palloOHAIAYY
TaMaKTaHyy, KBIVIMBLI aKTUBAYYJYTY, TMTHMEHAJIBIK dpexesepAu CaKTOO XaHa IMCHXO3MOLMOHAJABIK JKbIPraTdybLIbIK.
BoJsiogok MyraJuMaepAuH ceprek Kalloo Tyypaslyy TYLWIYHYKTepy ’XaHa ajlapAbl OKyyuyJiapra KeTKUpPYYTe Aaspbirbl
TangaHabl. [legarorukasnbk OarbITTarsl CTyAEHTTEpre Ceprek JKallOOHYH Heru3JAepuH MaKcaTTyy YHUpeTYYy ajlapJblH
OangapAblH JeH COOJIYTy YVUYYH JXKeKe >XOONKEepUMJINTUH KaJbIITaHAbIpyyra XkaHa AeHU caKk MyYHAY TapOusJIo0OoTry
PpOJIyH aHAoOro e6eJsire Ty3eepy aHbIKTAJIAbl. M3MIIeeHYH NpaKTHUKAJbBIK MaaHHCH XOTOPKY OKYy XXalJjapbIHAArbl
MyTaJuMJepad AaspAo0 MporpaMMaiapblH MINTEN YbIIyyAa ‘kKaHa MyrajJnMAepAuH KBAJIM(UKALMACHH XOTOpyJaTyy
KypCTaphlH YIOIITYpPyyJa KOJIIOHyyTra 00JI0T
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AHHOTauMA. AKTyaspHOCTh GOPMHPOBAHUA OCHOB 3740poBoro obpasa xusHH (30)XK) y IIKOJIBHUKOB 00yCJIOBJIeHA
MTOBBIIIEHHBIM BHUMaHNeM 00IIecTBa K BOIIPOCaM yKpeIIeHHs 3J0POBbsA MOIPACTAIOIIEr0 MOKOJIEHUA U HEOOXOAUMOCTH
npodrJIaKTUKN 3a60JIeBaHU cpedu AeTell U MoApocTKoB. CoBpeMeHHas HIKOJa JOJDKHA He TOJIBKO 00ydyaTb, HO U
croco6cTBOBaTh GOPMUPOBAHUIO y YYAIIUXCSA [[EHHOCTHOTO OTHOLIEHUA K cO6CTBEHHOMY 370pOBbI0. H(OpMUpoBaHue
0 BaXXHOCTU yKpeIJIeHUs 30pPOBbsA, 3[0POBOr0 MUTAHUA, (PU3NYECKON aKTUBHOCTU U IICHUXOJIOTMYECKOTO COCTOSHUA
IIOCPEJICTBOM IIKOJIBHOTO 00pa30BaHUsA ABJIAETCA BAXXHOHM YacThI0 CHCTEMBI 00pa3oBaHUsA. YUUTEsA, B CBOI OYepe[p,
JIOJDKHBI UTPATh KJIIOYEBYI0 pOJIb B (OPMHUPOBAHUM MOHUMAaHUA 3J0POBOro o6pasa Xu3HU B 3¢GdeKTUBHOM 00ydeHuU
ydammxcsa. B 3Toil ¢BA3M 0coOyH0 3HAYMMOCTh NPHOOpETaeT MOArOTOBKA OYyOyLIMX MeNaroroB K peajy3anuy 3ajad,
CBA3AaHHBIX C (OPMHPOBAHMEM KyJIbTYPHl 340pOBbiA. llesiblo HcciiefoBaHUA OBUIO BBIABJIEHUE POJIM OyAyIIUX
yuuTesiell B GopMupoBaHun ocHOB 30)K y MIKOJIBHUKOB, a TakXe 00OOCHOBaHHe HaNpaBJIeHUIl COBEpPIIeHCTBOBAHUS
ux npodeccHoHaJbHON TNOATOTOBKH. B paboTe HCHOJIB30BaMCh METOABl TEOPETHYECKOTO AaHan3a Hay4YHOH U
reJJarornyecKoi JuTepaTypsl, 060011IeHIe 1 MHTepIpeTalua JaHHbIX. B Xoe nccaeqoBanusA ObUIN BBIABJIEHB OCHOBHBIE
KOMIIOHEHTHI 3[J0pOBOro 00pas3a XWU3HU, KOTOPHIE [OJDKHBI (OPMUPOBATHCA y IMIKOJBHUKOB B IIpoliecce OOyYeHU:
pauuvoHasbHOe mnHUTaHue, ¢u3ndeckas aKTUBHOCTh, COOJIIOJIeHHEe THUTMeHWYeCKUX HOPM, IICUXO3MOIMOHAJIbBHOE
Osaronostyurie. [IpoaHanusupoBaHbl NpeAcTaBjeHuA Oyaymux yuurtesieil o 30K M uX TNOTOBHOCTb TPaHCJIUPOBATH
STU 3HAHUA U YCTAHOBKU y4Yal[UMCs. YCTAaHOBJIEHO, YTO IieJieHalpaBJjieHHOe oOydeHHe CTYJIEeHTOB IeJarornvyeckKux
crienuasibHocTel ocHoBaM 302K croco6¢eTByeT POPMUPOBAHUIO Y HUX JIMUYHONM OTBETCTBEHHOCTHU 3a 3[J0POBbe AeTel U
OCO3HAHMIO CBOE POJIM B BOCIIUTAHUU 3[JOPOBOT0 MOKOJeHUA. [IpakTiyeckas 3HaYMMOCTh UCCIIeJOBAHUSA 3aKJII09AeTCs
B BO3MOXXHOCTH HCIIOJIb30BAHUA €TI0 pe3yJIbTaToB MPpU pa3paboTKe MporpaMm MOArOTOBKY OYIyLINX [1eJaroroB B By3aX,
a TakXxe B OpraHMU3al1 KYPCOB MOBHIIEHN KBATUDUKAINY YIUTeIIeH
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Abstract. The academic success or failure of students in higher education institutions necessitates an in-depth
investigation of the content of education and the factors influencing it. This article provided a scientific analysis of
the key factors affecting students’ academic performance and examined the interrelation between these factors and
the academic environment. The scientific and practical relevance of the study is grounded in the increasing demand
for quality education and the growing influence of the educational environment on students’ academic outcomes. The
purpose of the research was to identify the main factors influencing academic success among university students and
to provide a comprehensive understanding of their interaction with the academic environment. The study employed
systematic analysis, comparative method, survey, interview, and correlation analysis. The research involved students
from higher education institutions in Kyrgyzstan. The findings revealed that internal motivation, pedagogical competence
of instructors, the psychological climate of the educational environment, academic support, and collaboration among
students significantly impacted academic success. The academic environment was conceptualised through three core
components: infrastructural, axiological, and communicative-organisational. The analysis showed that academic failure
was often linked to insufficient learning and living conditions, instructors’ attitudes toward students, and discrepancies
between institutional corporate culture and its ideal model. The scientific novelty lies in the fact that, for the first time,
the interrelationship between the factors shaping students’ academic success and the academic environment has been
examined in a comprehensive manner. The practical value of the study is that its results can support higher education
administrators, faculty, and policymakers in making effective decisions aimed at improving the academic environment.
Consequently, this contributes directly to enhancing students’ educational achievements

Keywords: academic success; educational environment; higher education institution; motivation; student achievement;
academic support; corporate culture

B INTRODUCTION

In the modern world, the quality of education is a key factor
in the socio-economic development of a country. Interna-
tional comparative studies, including PISA, are of great im-
portance for objective assessment of the state of education
systems of different countries and determination of their
competitiveness at the world level. The Kyrgyz Republic
has twice participated in the PISA study - in 2003 and
2006 (PISA, 2023). The results of these studies revealed

serious problems in education in the country. Kyrgyzstan,
occupying the last places in the world rankings (43¢ and 57
places), proved that pupils of 7-9 grades have not reached
the required level in basic educational competences.

In 2025, Kyrgyzstan will again participate in the PISA
study. This will be the first cycle for the country to take
place in a digital format, which will create new require-
ments and challenges. The study will assess the level of
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education of students in seven key competences: (1) read-
ing and writing skills; (2) mathematical literacy; (3) scien-
tific literacy; (4) information and communication technol-
ogy literacy; (5) financial literacy; (6) cultural and civic
literacy; (7) global competence. Kyrgyzstan’s participation
in the PISA-2025 study will make it possible to assess the
current state of the education system at the international
level. It will also contribute to analysing the effectiveness
of the reforms, identifying strengths and weaknesses, and
improving educational policy in accordance with global
trends. Therefore, the relevance of this study is conditioned
by the need to improve the modern education system. Such
students have much better chances to continue their stud-
ies in secondary school and then in secondary and higher
vocational institutions, but it can be said that their fur-
ther success (failure) depends on the environment in which
they study. This situation emphasises the need to study the
factors of academic environment that influence students’
success in education. Such strategies help students and
teachers to develop experience and knowledge of working
in different cultural and social environments, and encour-
age respect, exchange and understanding of ethnic and cul-
tural diversity in society.

Success and unsuccessfulness in education are qualita-
tive indicators of teachers’ and students’ achievements. In
the article, the authors considered it as a situation reflect-
ing the inconsistency of their educational activities with so-
cial expectations. The review of scientific publications also
showed that the main focus of the study by T. Lebedeva et
al. (2016) was on the study of factors affecting academic
achievement as one of the elements of educational success.
In it, analysing the statistical factors affecting the academic
performance of university students, the authors concluded
that such factors as the content of education, sources of
income, use of free time have a significant impact on the
high or low level of academic performance. However, the
meaningful interpretation of the results obtained by the au-
thors is not given in the article.

Researcher S. Lazarev (2016), studying the factors
influencing learning outcomes, identified two sectors of
their localisation: the first is the student’s personal qual-
ities and the second is the quality of the educational en-
vironment in which the student is located. A. Shaporov et
al. (2019), studying the academic achievements of medical
students, found that such personality traits as organisation
and conscientiousness, as well as motivation to study, are
associated with them. The study on academic giftedness
in PRC universities by H. Tiwen (2023a) highlighted that
student success encompasses not only high intelligence
but also motivation, creativity, emotional intelligence,
and leadership qualities. It emphasised that a tailored ac-
ademic environment, utilising innovative teaching meth-
ods and modern technologies, is crucial for nurturing these
diverse aspects of student potential. Analysing the histor-
ical development of academic giftedness abroad, the arti-
cle by H. Tiwen (2023b) reveals that standard education-
al systems often fail to meet the needs of gifted students,
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necessitating specialised programs and teacher training.
The study underscored how responsive and differentiated
academic environments, employing methods like accel-
erated learning and enrichment, are vital for maximising
student potential. The research by A. Alekseeva (2022)
demonstrated how socio-communicative competence and
value-semantic priorities influence career self-realisation
differently for men and women. The findings suggested that
academic environments should account for these diverse
motivational and value-driven predispositions to optimise
professional development programs. S. Kostyu (2015) ex-
amined the psychological and pedagogical foundations of a
student’s worldview formation, defining academic success
through an analysis of its psychological factors and the stu-
dent’s role as an active participant in their learning. The
study underscored that a holistic academic environment
must consider students’ internal psychological aspects to
effectively foster success.

L. Sibanda et al. (2015) analysed the factors influenc-
ing the academic success of students — regularity of class-
es, attendance and quality of assignments, the result of
hard work, and determination. N. Isaeva (2014) noted that
the influence of the educational environment of the school
on the success of the student’s personal and professional
development depends on his perception and experience
of the environment. According to S. Lazarev (2016), con-
sidering the general set of factors that determine learning
outcomes as a complex phenomenon, 32% of them direct-
ly correspond to the educational environment. Although
the impact of the educational environment on student
performance is not of primary importance, its potential
has not been studied in depth and is not assessed at the
current level. The authors of the current study aimed to
define the academic environment and its elements, as well
as to consider in more detail the relationships that influ-
ence student learning.

B MATERIALS AND METHODS

This study employed a comprehensive approach, inte-
grating both theoretical and empirical methods. The the-
oretical foundation was established through a systematic
analysis of academic literature spanning pedagogy, psy-
chology, and the sociology of education. This rigorous
review facilitated a conceptual analysis of “educational
environment” and “academic environment”, enabling to
delineate their interconnections and identify their core
components. Furthermore, methods of synthesis, classifi-
cation, and comparative analysis were utilised to struc-
ture existing theoretical frameworks and approaches. To
ascertain the influence of the academic environment on
student success and to determine the interrelationships
between the identified factors, an empirical study was
conducted. The study involved 5,132 students from the
1t to 5% courses of the J. Balasagyn Kyrgyz National Uni-
versity. These students represented 21 faculties and vari-
ous fields of study. The sample was formed using a total
enumeration method, drawing from students participating
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in an online survey as part of the project “Assessing the
quality of services provided by the J. Balasagyn State Uni-
versity” (2023). This approach ensured representativeness
across different courses and faculties.

Empirical data collection was carried out via anony-
mous online questionnaires using the Google Forms plat-
form. The questionnaire was designed to assess several key
areas: students’ satisfaction with infrastructural conditions
for learning and living (including lecture theatres, libraries,
canteens, dormitories, and sports facilities); the psycholog-
ical climate within the educational environment and their
interactions with lecturers and peers; their subjective per-
ception of the academic environment’s impact on their per-
sonal and professional development and overall academic
performance; and their perception of the university’s cor-
porate culture. Certain questions within the questionnaire
were developed based on previously validated surveys for
assessing the educational environment, adapted specifical-
ly to the context of higher education in the Kyrgyz Repub-
lic. The questionnaire comprised both closed-ended ques-
tions utilising Likert scales (a 5-point scale for satisfaction
assessment) and open-ended questions to gather qualita-
tive data on suggestions and perceived issues.

The online survey was conducted throughout the
2022-2023 academic year. Students were invited to com-
plete the questionnaire voluntarily, and access was dis-
seminated via the university’s information channels. An-
onymity of participation was strictly guaranteed, which
significantly contributed to eliciting candid responses.
The survey adhered to the ethical guidelines for scientific
research outlined in The Guidance Note of the European
Commission on Ethics and Data Protection (2021). The
collected quantitative data were processed using corre-
lation analysis methods to identify relationships between
various aspects of the academic environment and indi-
cators of student academic success. The Excel statistical
software package was utilised for this purpose. Qualita-
tive data derived from the open-ended questions under-
went content analysis to uncover key themes and patterns
in students’ perceptions of the academic environment. Fi-
nally, the findings from the empirical investigation were
correlated with the theoretical tenets to formulate com-
prehensive conclusions.

B RESULTS AND DISCUSSION

Understanding the academic environment

conceptual framework

In scientific literature, the concept of environment is
closely related to such categories as space, environment,
conditions. O. Netsenko (2015) comprehensively consid-
ers methodological principles and theoretical concepts
of the phenomena of space and environment. Modern
methods of understanding and studying the environment
in philosophy, psychology and pedagogical sciences are
based on the subject-subjective approach to socialisa-
tion, as they are aimed at identifying the subjective func-
tion of the environment. Approaches to the definition of
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environment from a sociological point of view Sh. Hanna-
nov (2011) defines the most general interpretation of the
concept of “social environment” as a set of conditions that
promote or hinder the transition of the subject’s activity
to a certain state in the environment. This state of affairs
emphasises the need to analyse the results of empirical
studies of students’ satisfaction with learning conditions.
Sh. Khannanov (2011), analysing the anthropocentric and
exocentric concepts of the social environment, comes to
the conclusion that the first is “What should the environ-
ment be like for a person to effectively develop in accord-
ance with his life choices,” and the second is “How should
a person manage the environment in order to effectively
realise his personal goals and the goals of the group to
which he belongs?” This conclusion is of fundamental im-
portance in the authors’ study, since it is very important
that a successful educational environment contributes to
increasing the student’s potential.

The analysis of scientific publications showed that the
concept of “educational environment” is developed more
deeply by the authors than the category of “academic en-
vironment”. The concept of “educational environment” is
presented in detail in the works of V. Belovolov & T. Sul-
tanbekov (2014). S. Tarasov (2011) considers that “the ed-
ucational environment is characterised as a set of social,
cultural, as well as psychological and pedagogical condi-
tions specially organised in an educational institution, as a
result of which a person is formed in interaction with soci-
ety.” According to N. Isaeva & L. Borisova (2013), the edu-
cational environment of a university is defined as a process
that objectively includes resources for the development
and formation of the personal and professional experience
of all participants in the educational process, involving stu-
dents in general activities. S. Tarasov (2011) believes that
the elements of the educational institution environment
include spatial-semantic, content-methodological, com-
munication-organisational components. S. Lazarev (2016)
notes that “the educational environment of a university is
traditionally assessed by the information technology com-
ponent (an indicator of information availability, the degree
of use of innovative, information and telecommunication
teaching aids in the educational process of a university);
the intellectual component (a qualitative indicator of the
teaching staff); the material component (the level of devel-
opment of the material and technical base that ensures the
educational process).”

According to the results of anonymous online survey
of students of 1-5 years using Google Forms “Assessing the
quality of services provided by the J. Balasagyn State Uni-
versity” (2023), the majority of students (70.8%) perceived
the educational environment of the university as adaptive.
They were satisfied with the conditions for their personal
and professional development, but at the same time they
believed that psychologically comfortable and generally
favourable conditions for the successful implementation of
educational and professional activities do not allow them
to fully disclose and implement all their abilities.
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Components of academic environment

and student success

When comparing the educational and academic spheres in
terms of ideology and content, academic circles as a sphere
of activity are often found in scientific publications. E. Si-
vak & M. Yudkevich (2008) interpret the academic sphere as
a set of norms and rules of educational and scientific activi-
ties characteristic of a certain community, as well as a set of
resource, expert and status networks based on these norms.
A. Oganyan & D. Khloptsov (2018) emphasised the multi-
faceted nature of the academic sphere and focus on its spe-
cific characteristics. They showed the interconnection and
dependence of educational, research and expert-analytical

activities of faculty, students and community, as well as
the incompleteness of formal agreements between the par-
ticipants of the academic sphere and the lack of clearly
defined criteria for evaluating academic activities.

Pedagogical science studies the content and mecha-
nisms of educational processes aimed at developing and
shaping the student’s personality through scientific re-
search conducted at all levels of education. The academic
sphere is relevant only for the level of higher education
and reflects the inseparable unity and interrelation of edu-
cational activities and scientific research. In this study, at
the level of higher education the academic sphere is under-
stood as a set of components (Table 1).

Table 1. Components of the academic environment

Infrastructure component

Axiological component

Communication and organisational
component

The infrastructure of an organisation, which
includes buildings, premises, etc., the material space
for educational and scientific activities, material
and technical equipment, scientific centres and
laboratories, information infrastructure and resources).

The values of academic culture,
the university’s mission, its
position, rules and patterns of
behaviour, etc.

The subject of the integrity of the academic
environment; a unified set of students,
faculty and administration in education;
relationships between them, style and
nature of interaction, etc.

Source: compiled by the authors

Infrastructural component. Undoubtedly, the infra-
structure of the university, the design and ergonomics of
the building, spatial features of the campus have a signifi-
cant impact on students, faculty and staff of the university.
The architecture and design of buildings can influence the
choice of place of study and work, the desire to study at
the university, the formation of personality, as well as the
efficiency of work. Researchers L. Sibanda et al. (2015) not-
ed that “if universities are organised to accommodate the
interests and needs of different groups, they will motivate
students to engage in active learning and researchers and
teachers to generate and transmit knowledge and scholar-
ship.” Buildings (spaces) can have a positive impact on ef-
ficiency, productivity (educational achievement). Learning
is not limited to classrooms but continues outside the class-
room through independent, group project work, which at-
tracts students to alternative “open” spaces on campus, and
their design, in turn, influences learning outcomes.

In the study entitled “Assessing the quality of servic-
es provided by the J. Balasagyn State University” (2023),
an anonymous online survey was conducted using Google
Forms among students studying in the 1-5% years of the
2022-2023 academic year, with a total of 5,132 respond-
ents from among students studying in each direction of 21
faculties of the university. Of the 100% students who were
able to be assessed, 41% gave the following rating: com-
fortable and safe study and living environment including
auditorium, library, canteen, hostel, sports facilities, etc.
As the provided data show, the infrastructural component
by its individual indicators can contribute to the develop-
ment of students’ potential and become one of the environ-
mental factors of students’ academic performance.

Axiological component. Self-determination based
on values is an important stage in the development of a
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student’s personal axiological potential. Academic matu-
rity is the final stage in the development of a student’s
personal axiological potential. The more developed the
axiological potential of a student studying at a university,
the higher the quality of his or her professional life and
professional activity. The development of students’ axio-
logical potential in the educational process is ensured as a
result of a number of interrelated conditions and actions,
which are: actualisation of values in the content of edu-
cation; creation of conditions for value self-determination
of a future specialist in the educational environment of a
university; implementation of the axiological component
in industrial practice; introduction of a model reflecting
the logic of development of axiological potential, which
links such stages as adaptation, orientation and personal-
isation in the learning process; Only when students’ mas-
tery of fundamental knowledge and modern information
technologies is based on the integration of intellectual,
communicative and creative skills, this process will be
sustainable and effective.

In the study of the axiological foundations of higher
education, the substantiation of issues of developing the
corporate culture of the university, integrating tradition-
al research and innovation areas, as well as finding the
optimal balance between classical academic values and
post-academic values is of particular importance. This pro-
cess varies depending on the practice of modernising the
university and the macro-regional context of each national
education system focused on social and market values. To
develop the axiological potential of the student’s personal-
ity, it is necessary to take into account the following value
aspects for a qualitative change in his value attitude to his
educational activities, to himself and to his future profes-
sional activities (Table 2).
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Table 2. Aspects of development of personal axiological potential of a student

Academic values

Values for personal growth
and wellbeing of students

Values of civil society Organisational values

= Self-determination;
m Self-realisation;
= Individuality;

= Institutional independence;

= Fundamentalism;

= Academic freedom;

m Academic solidarity (collegiality);
= Fostering innovation;

= Professional competence;

s New paradigms of teaching and

= Continuous learning;

research; situation;
m Academic responsibility; u Professional mobility;
n Unity of the educational and research |m Health;

process;
n Academic mobility;

a Critical thinking;

m Mentoring model of teacher-student
relationships (involvement in the
scientific community);

n Interdisciplinary research;

= International cooperation of teachers;
= Elitist nature of university education.

= Corporatism;
= Competitiveness.

= Subject-subject relations;

= Adaptation of the individual
to the environment and

n Freedom, democracy;
= Transparency;

m Decision-making through the
coordination of opinions and

= Social justice; interests;
= Tolerance; s Freedom in conducting scientific
= Ethical behaviour; research;

u Cultural diversity;
= Social responsibility;
» Inclusiveness.

= Status hierarchy based on
scientific authority;

s Technologisation of educational
activities;

s Standardisation of the quality of
education (educational programs);
n Creation of material values and
creation of knowledge;

» Competitiveness of the
university;

m Availability of educational
programs for foreign students;

u Strategic partnership of

the university with business
structures.

Source: compiled by the authors

The concept of axiologisation defines the theoretical
and methodological basis for the development of student’s
axiological potential in the educational process. Within its
framework, the first basic provision is the law of increas-
ing needs. It characterises the internal aspirations and ten-
dencies of the student’s development aimed at values as a
driving force. The second position notes that the process
of formation of students’ value orientations is based on the
coordinated action of special mechanisms. These mecha-
nisms are search, evaluation, selection and design. These
mechanisms allow each student to consciously compre-
hend the world of values and determine their personal ori-
entation. The third position considers students’ cognitive
independence as the initial stage of axiological potential
of personality, and this indicator indicates their internal
readiness for cognition, self-development and responsible
choice. All these provisions emphasise the essence of value
formation on the basis of student’s personal development.

Communicative and organisational component. With-
in this component, the authors focus on the relationship
between students and teachers as the two main subjects
of the academic environment. S. Jafari & A. Asgari (2020)
found in their study that there is a significant positive
relationship between the academic achievements of the
study group, teacher-student interaction and academ-
ic motivation. Students’ success in learning depends on
their interaction with teachers. The nature of the rela-
tionship with teachers in the educational process can
significantly affect the personal and professional de-
velopment of students. According to the researchers,
the effectiveness of the educational process depends
on how well the teacher matches the image of the ide-
al teacher in the minds of students. Authors M. Ulug et
al. (2011) noted that a positive teacher attitude im-
proves student performance and success: 91.2% of stu-
dents believed that a positive teacher attitude improves
performance, only 0.9% believed that it reduces success,
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and 7.9% believed that it does not affect performance.
Researchers V. Labunskaya & A. Bzezyan (2018) noted
that the influence of a teacher’s appearance on students’
academic achievement is one of the elements of success
in education. According to them, students are more likely
to participate in lessons with teachers who have a pleas-
ant appearance and believe that such teachers contribute
to the effective implementation of educational goals. In
addition, L. Makarova & M. Startsev (2017) highlighted
“areas of disharmony that reflect possible reasons for
dissatisfaction with the relationship between teachers
and students.” The researchers also highlighted the main
problematic aspects of their current interaction as “in-
consistency of value orientations and lack of motivation
for reflective thinking in their activities.” I. Cheremiskina
& V. Rashchupkina (2018) in their study identified the
authoritarian style of interaction between teachers and
students as one of the problem areas, defining the discrep-
ancy between the real and desired image of the teacher.
Therefore, warm relationships with teachers and emo-
tional support from classmates can contribute to students’
academic success. A favourable climate in a group improves
students’ mood, promotes cooperation with classmates and
teachers, and reveals personal and creative potential. Cre-
ating a favourable climate in a group of students improves
students’ emotional state, promotes constructive cooper-
ation with classmates and teachers, and reveals personal
and creative potential. The distinctive features of such
a climate are: maintaining a positive attitude, a life-lov-
ing optimistic outlook, the prevalence of mutual support
and approval in relationships; building social ties based
on cooperation, mutual assistance and warm, trusting re-
lationships; a positive attitude of group members to joint
activities and leisure; developing a fair, respectful attitude
towards each member of the group (including support for
the weak and assistance to new students); special attention
to such personal qualities as responsibility, honesty, hard
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work, kindness and politeness; sincere interest and empathy
for the successes or failures of each student in the group.

In addition, students’ academic success largely de-
pends on their interaction with teachers. Relationships with
teachers in the educational process can affect the personal
and professional development of students. Also, T. Ryabo-
va (2020) emphasised that social and psychological factors
are becoming important risk factors for students’ academic
success. During the study, the authors managed to identify
“lack of relationship with the teacher” as one of the social
and psychological factors affecting students’ academic fail-
ure. Thus, the educational environment of modern universi-
ties is a complex socio-cultural and multicultural area where
global and ethnocultural interests are skilfully combined.
Therefore, the strategy for managing the educational pro-
cess of universities should include issues of forming moral
and spiritual values and functional and pedagogical qual-
ities of managers. This is one of the important conditions
for effective professional activity in a multicultural society.

H CONCLUSIONS

In the modern world, the quality of education is consid-
ered a key factor in the socio-economic development of
the country. The results of Kyrgyzstan’s participation in the
international PISA study revealed serious problems in the
education system and the importance of external environ-
mental factors. In order to meet modern educational chal-
lenges, it was necessary to conduct an in-depth study of
the characteristics of the educational environment and the
academic environment that affect the academic success of
students. The results of the study revealed that the academ-
ic achievements of students are significantly influenced
by the learning conditions, the quality of the educational
environment, the personal qualities and motivation of the
student. The academic environment, in turn, reflects the
inextricable link between education and scientific activity
and acts as a factor creating conditions for the personal and
professional development of students.
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AHHoTaums. CTyaeHTTepAWH >OropKy OKyy >XallapblHOarbl WWTAJIMIU XKe WWTMJIMKCU3OAUTU OuinM OepyyHYH
MasMyHyH ’aHa aKaJeMHUsUIBIK >XeTHUIIKeHAUKTepre Taachp 3TYy4dy (QakTopjopAay TepeH TaJagoo 3apbLUIAbIrbIHA
facelM >xacaillT. bys Makanajga CTyAeHTTepAuH aKaJeMHAJbIK WUTMJIMIUH aHBIKTOOUy Herusru (pakTopJiop, OLMIOHAON
3Jle ajapAplH KaJbINTAHBIIBIHAA aKageMUAJIBIK 4eMpeHYH pojly Kapajart. V3uigeeHyH WINMUIN kaHa INPaKTHUKAJIBIK
aKTyasAyyJyry OuiamuM OepyyHYH canaTbiHa OOJITOH TajanTapAblH eCyIly XaHa CTyAeHTTepAuH OWINM ajlyyCyHYH
HaThlIDKaJapelHa OWiIMM Oepyy 4YelpeCyHYH TaaCUpPHMHUH Kyduellly MeHeH MmapTTajradH. MV3uiageeHyH MakcaThl
CTyAEHTTEepANH aKaJeMUsIbIK NUTMINTVHE Taacup 5TYY4Yy Herusru (pakTopJIOpAy aHBIKTOO XaHa Oy (aKkTopJIOpAyH
aKaJeMUsUIBIK Uelipe MeHeH OalJIaHBINBIH aHBIKTOO OOJIyN caHasaT. M cucTeMasiblk aHaaIM3, CaJBIITHIPMAa METO[,
aHKeTa, MHTEPBBIO XXaHa KOPPeJANUAJIBIK aHAIN3 BIKMaJIapblH KOJAOHIOH. DMIMPHUKAJIbIK MaajasiMaTTap Kelprel3cTaHabIH
JKOTOPKY OKYY KallJIapblH[1a OKYTaH CTyAeHTTepAd CypaMKbLIIOOHYH Hern3nH/e YoryaTyJirad. HaTelixaaa, akagqeMUsAIbIK
WUTMIMKTUH AeHr33JIMHe NUKY MOTHBANNA, MyTaJIMM/IepINH [TeJaroruKaablK ye0epunsinry, OnianuM Oepyy yelipecyHaery
NICUXOJIOTHSJIBIK KJIMMAT, aKaJeMUsUIBIK KOJIIOO XaHa CTyAeHTTepAWH KbI3MAaTTAIlThIIBl OJIyTTyy Taacup OTeT.
AxanemMusAnbIK 4elipe Y4 KOMIIOHEHTTUH KBIFBIHABICHI KaTapbl KapasjaT: MHQPacTPyKTypasblK, aKCHOJIOTHAIBIK KaHa
KOMMYHUKATUBAUK-YIOIITYPYyy4yayK. InMuil Taanoo KepceTKeHAel, CTyJeHTTepAUH NUTMINKCU3AUTUHNH cebenTepu
KaTapsl — OKyY ’KaHa ’Kallloo YUIYH XKeTHIICU3 apTTap, MyraJuMAepAUH CTyJeHTTepre 60JroH MaMUJIeCH JKaHa XOTOpPKY
OKyYy JKalbIHBIH KOPNOpPaTUBAVK MAaAaHUATBIHBIH HJealAyy MOJeJire IIaliKell KeJjOecTUru OesruaeHau. Mnnmunii
JKaHBUIBITHL — CTYIEHTTepANH aKaJAeMUAIbIK NITWINIHH apTTarad GakTopJop MeHeH akaJeMUAJIbIK U6HpeHYH o3 apa
OallyTaHBIIITaphl OMPUHYN MpeT KOMIUIEKCTYY TYPA® WM3WJIAEHWUI KaTKaHbIHAA. [IpakTukasblk OaasyyJyry — ajibIHTaH
KBIMBIHTBIKTAp )KOTOPKY OKYY XalJIapAbIH )KeTeKYNJINTHHe, OKYTyydyJaphlHa kaHa 6uInM Oepyy cascaThlH XYPry3yydy
aaucTepre akaJeMHsJIBIK U6HpOHY 6PKYHOTYY OoioHYa 3G @PeKTUBAYY YeunMaepanu Kabbul ajdyyra Herus 6epeT. By e3
Ke3ernHje CTyAeHTTepaAnH OMJINM alyyAarsl )KeTUIIKeHAUKTepHH KoropyJjaTyyra Ty3AeH-Ty3 60ejre Ty3eT

Herunsru cespep: akageMUuAIBK HATWINK; OMJINM GepYyY 4eripecy; )KOTOPKY OKYY Xalibl; MOTHBAIA; CTYAeHTTepAVH
KETUIIKEHIUTH; aKaJeMUAIBIK KOJIA00; KOPIIOPAaTUBANK MaJaHUAT
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AHHOTaUMA. YCHEmHOCTh WM HEYCIeNIHOCTh CTYJEHTOB B Ipoliecce OOy4eHHA B BBICIINX yYeOHBIX 3aBeJeHUAX
aKLleHTHUpyeT BHUMaHUe Ha HeoOXOJUMOCTU TJIyOOKOro aHausa cofepxkaHus o0pa3oBaHUA U (GHaKTOPOB, BJIMUAIOIINAX
Ha akaJleMHuecKylo ycClleBaeMOCTb. B HacToslell cTaTbe pacCMOTpPeHBl KJiloueBble (DAKTOPHI, OIpejesAoLe
aKaJleMUYeCKUH yCIeX CTYAeHTOB, a TaKXe POJIb aKkaJleMUYeCcKol cpefbl B X opMupoBaHuu. HayuyHas U npakTUyecKas
aKTyaJIbHOCTb MCCJIeJOBaHUA OOyCJIOBJIEHa pOCTOM TpeOOBaHMII K KadecTBY oOpa3oBaHUA U yCHJIMBAIOIIAMCA
BJIUAHMEM oOpa3oBaTesIbHON cpefbl Ha pe3ysbTaThl 00ydeHUs CTyAeHTOB. Llesbio uccilefoBaHUA OBLIO BbIABJIEHHE
OCHOBHBIX ()aKTOPOB, BIIMAKIINX HA aKaJeMUYECKYI0 yCIeNTHOCTh CTYAEHTOB By30B, U ONpe/ieieHNe B3aluMOCBA3H 3TUX
¢axkTopoB € akageMHUecKol cpefdoil. B paboTe mprMeHAINCh METOMbl CUCTEMHOIO0 aHajn3a, CPaBHUTEJIbHBIN MeTO[,
aHKeTHPOBaHUE, UHTEPBBI0O U KOPPEJIALMOHHBIH aHAIN3. DMIUPUYECKHe AaHHble OBUIM cOOpaHBl Ha OCHOBE OIpoca
CTYJIeHTOB, oby4Jammuxcsa B By3ax Keipreizckoii Pecny6simku. Pe3yapTaThl moKasaiy, YTO HAa YPOBEHb aKaJeMHYeCKOH
YCIIENTHOCTY 3HAYNTEJIbHOE BJINAHNE OKa3bIBAJIM BHY TPEHHAA MOTHBALNS, ITeJarornieckoe MacTepCTBO NpernofaBaTesied,
[ICHUXOJIOTMYECKUH KJIMMAT B 00pa3oBaTesIbHOH cpefie, akaJeMuyecKas HoiiepxKa U COTPYJHUYECTBO MeXAY CTYAEeHTaMHU.
Axagemuueckas cpefla pacCMOTPeHa KaK COBOKYIHOCTb TPeX KOMIIOHEHTOB: MH(MPaCTPYKTYpHOI'0, aKCHOJIOTUYeCKOro
1 KOMMYHUKATHUBHO-OpPraHu3anuoHHoro. Cpean NMpoaHAIM3UPOBAHHBIX WHANKATOPOB aBTOPH! BBIAEIMJIA B KadyecTBe
MPUYUHBl aKaJeMUYeCKUX Heyhad HeJOCTAaTOYHYI KOMGOPTHOCTb YCJIOBUH [JiA OOy4YeHUs ¢ NIPOXUBAHUA, B
KavyecTBe 0OBEKTA BO3/JEHCTBUA — OTHOIIEHME TpernofaBaTesieill K CTyJeHTaM, a TaKXe HeCOOTBeTCTBUe (HaKTUYECKOH
KOPIOPaTUBHOU KyJIbTYypHl By3a XeJlaeMOMy 3TaJIOHHOMY ypOBHIO. HayuHas HOBHU3HA HCCJIe[JOBaHHA 3aKJI04aeTcsa B
KOMIJIEKCHOM aHaJIN3e B3aMMOCBA3M MexX[Jy (akTopaMH akaJeMHYeCcKOU YCIeNTHOCTU CTYJIEHTOB U aKaJeMUYeCKOH
Cpefioli, YTO paHee He paccMaTPUBAJIOCh CTOJIb CHUCTeMHO. IIpakThueckas 3HAUMMOCTb Pe3yJsIbTaTOB 3aKJII0YaeTcs B
BO3MOXXHOCTH UX NPUMEHEHHA aJMUHHCTpanMell By30B, IpenofaBaTe MU U pa3paboTuynkaMu 00pa3oBaTeSIbHOH
MIOJIUTUKU I OPUHATUA 3)@PEKTUBHBIX PelleHNil, HallpaBJIeHHBIX Ha COBEPIIEHCTBOBAHME aKaJeMUYeCKOU Cpelbl U
MOBBIIIEHNE YYeOHBIX JOCTIKEHUI CTYAEHTOB B CHCTEMeE BBICIIEro 06pa3oBaHUsA
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Abstract. The relevance of the study arises from the rapid proliferation of artificial intelligence (AI) services in
education, which creates new challenges for pedagogical practice. The use of AI by students leads to decreased
motivation for independent learning, problems with academic integrity, deformation of critical thinking and the need
to adapt teaching methods. The objective of this paper was to categorise the key problems arising from the use of Al in
education and to propose solutions, including the author's pedagogical model for teaching programming. The research
methods included analysis of scientific publications, experiment with control and experimental groups of students,
quantitative and qualitative analysis of the results, questionnaire survey, content analysis of code and comparative
analysis of traditional and Al-integrated approaches. As a result of the study, a classification of problems including
decreased motivation, lack of Al skills, violations of academic integrity, deformation of critical thinking, the need to
adapt teaching methods, changes in knowledge assessment and digital inequality was performed. A pedagogical model
for teaching Java programming based on individualisation, project structure and Al integration was proposed. The
model included setting up personal projects, step-by-step mastering of the material, code performance control and
formative assessment. The experiment showed that the application of the model increased the amount of code executed
by 216%, the average score by 18.3%, and the students' motivation by 36%. At the same time, the level of independence
decreased slightly (-1.35%). It was found that the use of Al in teaching requires a revision of control methods, including
oral defences, portfolios and cross-checking of work. The practical value of the paper lies in the development of an
adaptive teaching methodology that minimises the negative impact of AI and promotes programming skills. The model
can be scaled to other disciplines that require practical application of Al The results of the study are useful for teachers,
methodologists and developers of educational programmes

Keywords: education; programming; pedagogical model; academic integrity; critical thinking; student motivation;
digital divide

H INTRODUCTION

The spread of publicly available artificial intelligence (AI)
services to students, schoolchildren and teachers has be-
come one of the most prominent trends in modern educa-
tion. AI offers unprecedented opportunities to optimise the
learning process, automate routine tasks and personalise
learning. However, along with the obvious advantages, the
widespread implementation of Al gives rise to a number of
complex issues and problems that require in-depth analysis

and development of adequate solutions. In particular, as
V. Pogrebnoi (2023), Al capabilities can not only positive-
ly but also negatively affect the learning process and the
quality of learning. This aspect deserves special attention,
because ignoring potential risks may lead to undesirable
consequences for the educational system as a whole.

The relevance of this topic is confirmed by many stud-
ies on the impact of Al on various aspects of educational
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activities. For example, the study by B. Ogunleye et
al. (2024) focuses on the experience of using ChatGPT by
undergraduate engineering students to debug, generate
and explain code. The authors observe a decline in code
quality and interaction in pair programming, highlighting
the need to reconsider learning objectives and collabora-
tive working models with AI in mind. This study clearly
demonstrates that without proper adaptation of teaching
methodologies, the introduction of Al can lead to negative
effects. On the other hand, A. Park & T. Kim (2025) in their
study showed that students who used ChatGPT performed
significantly better in practical big data analysis tasks com-
pared to groups using StackOverflow or a control group.
This result, however, comes with an important observation
about the need for a balanced approach and maintaining
academic integrity. Thus, the success of using Al in teach-
ing depends largely on how well it is integrated into the
educational process and how aware students are of the eth-
ical aspects of its use.

The problem of students’ adaptation to working with
Al is also central. H. Giiner & E. Er (2025) analysed stu-
dent interaction profiles with ChatGPT and found that after
prompting training, the majority of students switched to
Al collaboration, which was associated with improved aca-
demic performance. This indicates that preparing students
to effectively interact with Al tools is critical to the success-
ful implementation of technology in the classroom. Without
targeted training, Al skills can be used ineffectively or even
detrimentally. Particular attention should be paid to ethi-
cal and methodological challenges. The UN News (2025)
article emphasises the need to maintain human control
over technology, the importance of ethical considerations
and investment in teacher and student learning. This global
vision confirms that the introduction of AI in education is
not just a technological issue, but also a social, ethical and
pedagogical issue (Dodonova & Dodonov, 2022). Specific
methodological aspects are equally important, for example,
C. Sengul et al. (2024) in their review of the impact of chat-
bots on software engineering education point out that basic
skills (such as declarative thinking) are important to teach
prior to AI uptake, given the complexities of formulating
tasks for Al tools. This indicates the need to build a strong
foundational knowledge base in students before they can
effectively apply Al in their academic endeavours.

Thus, against the background of the rapid develop-
ment and widespread introduction of Al into the educa-
tional sphere, the need for a deep understanding of the
emerging problems and challenges becomes obvious. From
issues of declining quality of learning and deteriorating in-
teraction to ethical dilemmas and the need to revise ped-
agogical approaches, all this requires systematisation and
the search for effective solutions. Based on the analysis of
the reviewed publications, synthesis of the information
received and the author’s three-year experience, the aim
of the paper was formulated: to determine the classifica-
tion of problems that seem to be the most important for
pedagogical practice, and within the framework of this
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classification to outline general ways to overcome them,
and in particular, for some problems to propose the au-
thor’s approach to their solution.

H LITERATURE REVIEW

In addition to the studies already mentioned, there is a vast
literature that delves into various aspects of the impact of
Al on the educational process. Analysing these sources al-
lows for formation a more complete picture of the chal-
lenges and opportunities associated with the integration
of Al in learning. One of the significant challenges arising
from the use of Al is the risk of superficial understanding
and decreased creativity in students. W. Takerngsaksiri et
al. (2024) looked at student audiences’ perceptions of au-
tocompletes (e.g., GitHub Copilot). Their study showed
increased productivity and help with syntax, but simul-
taneously revealed decreased creativity and superficial
understanding of the subject matter. This emphasises the
need to introduce explanations and practices that encour-
age deeper understanding of the material, rather than sim-
ply getting ready-made solutions.

The readiness of Al to solve complex problems and
adequately assess student work is also under active de-
bate. N. Dunder et al. (2024) tested ChatGPT on 127 Kat-
tis tasks, where successful solutions were obtained only
in 19 cases. Their finding that Al copes with simple tasks
but is not ready for complex tasks indicates the need to
refine approaches to assessing student work in Al envi-
ronments. In the context of active learning methodolo-
gies, D. Cérdova-Esparza et al. (2024) reviewed 15 pa-
pers on approaches such as PBL, flipped classrooms and
gamification. They concluded that these methodologies
stimulate motivation, participation and the development
of cognitive and socio-emotional skills. This is particu-
larly important in the context of Al, as active methods
can help compensate for potential disadvantages associ-
ated with passive information consumption. Algorithmic
bias is also a serious problem. A study by S. Chinta et
al. (2024) points to sources of algorithmic bias such as
training materials, model training, and cultural context.
The authors suggest techniques for assessing and miti-
gating bias, such as auditing and participation of diverse
groups, are critical to ensure fairness and inclusivity in
Al-enabled educational systems.

In the broader context of the application of Al tools,
W. Holmes et al. (2019) in their extensive report consid-
er the applicability of adaptive learning, assessment and
chatbots in real educational contexts. They focus on eth-
ical concerns, privacy and the need for digital literacy,
which emphasises the multifaceted nature of AI adoption
in education. For educators, the development of Al also
brings its own challenges. P. Shah (2023) notes that there
is widespread rumour, confusion and fear among educators
about the development of Al. Understanding what Al is,
how it works, and how it can be used to improve education
can help overcome these fears and use Al for administra-
tive tasks, lesson design, and professional development.
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In the work of S. Kramarov et al. (2025) reviewed the
basic concepts and methods of using AI technologies in ed-
ucational activities, with the goal of providing educators
with practical guidelines for integrating these technologies.
A. Mills (2023), in a selection of articles, suggests how ed-
ucation must change to meet today’s Al systems and what
role teachers and researchers should play in shaping the
future of generative Al. Her papers also explain Al con-
cepts, describe possible applications of Al in education, and
describe negative consequences such as loss of knowledge
and increased inequality.

The issues and challenges faced by teachers and ed-
ucational institutions following the widespread adoption
of generative Al models such as ChatGPT and GPT-3 are
discussed in detail by J. Rudolph et al. (2023). They sug-
gest temporary solutions, such as developing writing as-
signments that AI cannot yet cope with and incorporating
elements of personal experience into assignments. The au-
thors emphasise the need not to ban but to intelligently in-
tegrate Al tools into educational practice, as well as train-
ing students in the critical use of Al, updating academic
honesty policies and developing clear guidelines. A. Vieriu
& G. Petrea (2025) discuss the impact of Al on students’
academic development, emphasising the need for a bal-
anced approach so that Al complements rather than re-
places human interaction and the development of critical
thinking. This is in line with the study by Q. Ju (2023),
which showed that complete reliance on Al for writing
assignments resulted in decreased accuracy.

A survey of 262 university students in Florida and
Pennsylvania conducted by G. Pitts et al. (2025) found
that while the benefits of Al (feedback and learning sup-
port) are recognised, there are concerns about academic
honesty, accuracy of information and loss of critical think-
ing skills. These concerns are supported by the analysis of
J. Wecks et al. (2024) which showed that students using
generative Al scored lower on average in examinations. A
study at universities in Bahrain conducted by A. Ateeq et
al. (2024) also showed that the adoption of Al affects aca-
demic integrity and requires a shift to more comprehensive
assessment methods.

In the context of the need to redesign the learning pro-
cess, W. Holmes et al. (2019) propose a model that utilises
different types of technology exposure, from simply re-
placing a tool to performing new previously unimaginable
tasks. G. Davydova & N. Shlykova (2024) analyse the fu-
ture of higher education and outline a number of expected
challenges, including issues of monopolisation of Al algo-
rithms. Finally, Sberbank Corporate University (2024) dis-
cusses the main risks and practical ways to minimise them
for a more effective and safer implementation of Al in ped-
agogical practice. Thus, a vast body of research confirms
that the introduction of AI in education is a multifaceted
process that requires not only technical solutions, but also
a deep rethinking of pedagogical approaches, ethical stand-
ards and academic integrity to ensure an optimal balance
between innovation and quality of learning.
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B MATERIALS AND METHODS

The methodological basis of the research was the aim to
systematise the key problems arising in the process of stu-
dent learning when using artificial intelligence services,
as well as to develop and test a pedagogical model aimed
at minimising the negative consequences of their use. To
achieve the goal, a set of complementary methods was
used. First of all, a review and analysis of publications con-
cerning the impact of Al on the educational environment,
academic integrity, digital inequality and transformation
of pedagogical strategies was carried out. On the basis of
theoretical analysis, problem areas were identified that re-
quire piloting in a practical teaching context.

The main empirical method was a pedagogical exper-
iment organised with the participation of students of the
specialties “Information Technology” and “Business In-
formatics”. For the purity of the experiment, the control
group (training without the use of AI) and the experimental
group (training with the integration of AI) were formed.
Training modules on the discipline “Programming in Java”
were used as an experimental base. The control group in-
cluded students of 2021 year of entry, the experimental
group — 2024. The total sample coverage was 152 students,
of which 65 - in the control group and 87 - in the experi-
mental group. The following methods were used to evalu-
ate the effectiveness of the developed pedagogical model:
quantitative measurement of the amount of programme
code performed by students; analysis of the dynamics of
academic performance; questionnaire survey to identify
the level of motivation and autonomy; content analysis of
handed in assignments for code correctness, application of
key language constructs and style integrity. Observation of
learning activities was also used, which allowed for record-
ing behavioural changes during the course and the degree
of students’ involvement in the learning process. Compar-
ative analysis was carried out according to the following
indicators: the average amount of programme code per se-
mester, the percentage of those who successfully complet-
ed the course, the level of motivation and self-assessment
of independent work on a Likert scale. As a result of the
analysis, objective data demonstrating the impact of the
introduction of Al tools on educational outcomes and fea-
tures of learning dynamics were obtained. The experiment
was conducted in accordance with the ethical principles
outlined in The Guidance Note of the European Commis-
sion on Ethics and Data Protection (2021).

H RESULTS AND DISCUSSION

Analysis of identified problems

and their negative impact

The classification of problems in the use of AI and the
author’s approach to overcoming them are presented in
Table 1. It should be noted that not all the named prob-
lems have been worked out by the author. It is intended to
continue methodological research to cover all the missing
problems. The following is a breakdown of each problem
from the classifier.
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Table 1. Classifier of Al problems and approaches to their solution

No. Name of the problem Author’s approach
1 Reduced motivation for independent learning +
2 Lack of Al skills
3 Academic honesty
4 Deformation of the critical thinking process
5 Adaptations of teaching methods +
6 Changing the assessment of knowledge +
7 Digital competence gap

Source: developed by the author

Reduced motivation for independent learning is usu-
ally due to the fact that Al services, such as ChatGPT, can
independently solve problems, programme, write essays
and perform other learning tasks that were previously per-
formed by students. Students are able to get instant an-
swers to complex questions, which makes the process of
information retrieval and reflection unnecessary, resulting
in students being less likely to engage in independent anal-
ysis, a reduced need to memorise and comprehend mate-
rial, and a dependence on automated solutions. When a
student receives a ready answer from an Al he or she may
think that he or she has understood the topic. However, su-
perficial familiarity with information does not mean deep
learning. It reduces the need to study the subject more
thoroughly. If complex problems can be solved with the
push of a button, students may lose interest in learning.
The challenge that used to motivate them to find solutions
on their own disappears. If knowledge can be obtained at
any time with the help of Al, the question arises, “Why
study when a machine can do everything for me?” This is
especially true in disciplines where it is important not just
to know the facts, but to understand the principles and be
able to apply them in practice.

The lack of Al skills stems from the fact that not all stu-
dents know how to effectively use Al for learning (Shevchuk
& Hunaza, 2025). Some rely on it completely without val-
idating information, while others do not understand how
to use Al to improve their learning. Many educational in-
stitutions have yet to integrate Al courses, leaving students
without the necessary knowledge. Teachers themselves of-
ten lack sufficient training to teach students how to use Al
effectively. Students may not realise that Al does not always
give reliable answers, have no knowledge of how AI learns
and what data it is based on, leading to uncritical perception
of information. Many students use Al only to get ready-made
solutions, ignoring its potential as a learning tool. They don’t
know how to formulate queries properly to get more accu-
rate and useful results. Some students do not realise the risks
of plagiarism when using Al Ignoring copyright and aca-
demic integrity can lead to serious consequences.

Problems with academic integrity are often associat-
ed with copying answers from AI without thinking about
the material, which leads to violations of academic integ-
rity. There is an increased risk of cheating, plagiarism and
substitution of real knowledge with automated solutions.
Students’ actions with copying text without citing sourc-
es, recycling other people’s ideas without critical thinking,
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automatic writing of essays, abstracts, and theses — also
leads to violations of academic integrity. Many traditional
plagiarism checking systems are not yet fully adapted to
recognise Al-generated texts, which creates difficulties for
teachers. Students may use Al to get answers during online
exams, violating fair grading rules.

Deformation of the critical thinking process is man-
ifested in the fact that students may accept Al answers
as truth without fact-checking and logical analysis. This
reduces the level of critical thinking and the ability to
work with different sources of information. Critical think-
ing is the ability to: analyse information, find cause and
effect relationships, compare different points of view,
and formulate reasoned conclusions (Matviienko, 2022).
When Al is overused without thinking, these skills can
degenerate. Instead of analysing a text independently, a
student enters a task into ChatGPT and receives a ready
paraphrase, losing the skill of working with information.
When writing an essay, the student uses data from Al
without checking its validity and as a result refers to false
facts. When preparing for an exam, the student does not
learn how to solve problems, but simply copies ready-
made solutions from the AI. When studying philosophy,
the student receives brief definitions of concepts from the
Al, but does not analyse them from different perspectives.
In a discussion, the student may refer to the AI’s opinion,
but cannot explain why it is correct.

The need to adapt teaching methods is a very impor-
tant issue that all educational institutions must address.
Teachers have to change their approach to teaching, de-
velop new formats of assignments that require thinking
about the material rather than simply reproducing infor-
mation. With the development of artificial intelligence, es-
pecially generative models such as ChatGPT, learners are
able to quickly get ready-made answers, generate texts,
perform calculations and even program without deep un-
derstanding of the subject. This calls into question the ef-
fectiveness of traditional learning methods that focus on
memorisation, reproduction and routine tasks. There is a
need to rethink pedagogical goals: instead of focusing on
information assimilation, the importance of critical think-
ing, the ability to analyse, synthesise and make decisions
independently is increasing. Teachers need to adapt their
methods in order to: integrate Al as a tool in the learning
process rather than perceive it as a threat, motivate stu-
dents to think independently despite the availability of
ready-made solutions, move from testing knowledge to as-
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sessing skills, including the ability to work with Al, inter-
pret its answers and critically evaluate them, update forms
of control and assignments, making them less vulnerable
to automatic generation. Thus, the problem of adapting
teaching methods lies not only in technological changes,
but also in the need to revise pedagogical philosophy,
goals and approaches to teaching in the era of artificial
intelligence (Onyshchenko & Serdiuk, 2025).

Changing knowledge assessment as a problem echoes
to some extent the previous one, but the author singles it
out as a separate item because of its importance, as classi-
cal forms of knowledge testing (tests, essays, homework) are
losing their effectiveness. New methods of assessment are re-
quired - oral examinations, work with cases, practical tasks
that require personal participation of the student. Thus, it
is necessary to evaluate the process, not just the result. For
example, instead of just handing in a finished software as-
signment, a student records a video explanation of his code.
It is also important to introduce oral exams and interviews
(for example, instead of a test on the subject, students partic-
ipate in debates, defending different points of view), project
and practice-oriented assessment — when instead of a test
paper a student develops a mobile application or application
solution and explains its functionality. Instead of one-off test
papers it is possible to assess the whole learning process, to
create a collection of the best works of a student during the
course. Analysis of learning progress — the teacher sees the
growth of skills. In a design course, a student does not sub-
mit one final project, but builds a portfolio of several works,
showing the development of their skills. It is also possible to
use Al detectors to check the originality of texts.

The digital competence gap means that not all students
have the same AI skills, creating a digital divide. Those
who know how to use Al effectively gain an advantage,
while others may fall behind. The digital divide is the dif-
ference in digital proficiency between different groups of
people. In education, it is expressed in the following ways:
the difference between students — some students easily use

Al for learning, while others do not even understand how
to use it; the difference between teachers — some teachers
actively implement technologies, while others prefer tradi-
tional methods; the difference between educational institu-
tions — some universities are equipped with modern digital
platforms, while others lag behind in technical develop-
ment; differences in access to technology — not all students
have powerful devices, stable internet and paid access to
educational services.

The consequences for education without solving the
above problems can be very unpleasant: without independ-
ent study of the material, students remember less informa-
tion, analyse data worse; Al does not always give correct
or relevant answers, and without analysis skills a student
may accept any information uncritically; lack of in-depth
knowledge and practical skills may lead to problems in
the future, especially in professions that require analytical
thinking and creativity.

Author’s approach to teaching programming

Based on more than three years of experience in using
Al and “fighting” its consequences, the author has devel-
oped some practical techniques to solve individual ones
(Table 1). Adaptation to the problem of declining motiva-
tion for independent learning and adjustment of teaching
methods was required immediately after the emergence
of open access to Al. All teaching materials and manuals
were previously built on solving local examples, such as,
for example, to sort a two-dimensional numerical array, of
dimension 10 by 20, in ascending order, using the bubble
method. This task can be solved with the help of Al by
entering the text of this task into a query and immediately
get the code of the solution in any programming language.
The learning process in this case is reduced to a formal
recording of task completion and zero learning outcome.
In this study, the author proposes a pedagogical model for
teaching programming using AI (Fig. 1). The model was
tested on the academic discipline “Programming in Java”.

Entry: Student
Individual project topic
(by interest, family, personality, locality)

. 2

Using Al (ChatGPT):
- code generation and explanation;
- hints, syntax, errors

p 2

Stages of the project (12 assignments on Java topics). Each stage includes:
- new Java constructs
- functional assignment
- compulsory inspection

p 2

Interim review of the project:
- operability after each step
- evaluation by criteria

R 2

Outcome: Ready-made personalised project + step-by-step cumulative evaluation

Figure 1. Block diagram of the pedagogical model

Source: developed by the author
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The purpose of the pedagogical model of teaching the
discipline “Programming in Java” with the use of Al was to
develop practical programming skills, logical thinking and
digital literacy in students, taking into account personal
motivation, interests and active application of Al in learn-
ing activities. The principles of the model include:

m individualisation of learning: each student works on
a unique topic related to their personal context;

m project structure: all learning activities are organised
as a single project divided into linked tasks;

m Al integration: the use of ChatGPT and other Al tools
is encouraged as part of practice, with an emphasis on code
reflection;

m step-by-step mastery of the Java language: each step
includes new language constructs;

m self-sufficiency of tasks: after each step, the project
must compile and work correctly;

m continuity and obligation: skipping classes is not pos-
sible due to the dependence between stages;

m formative assessment: each task is assessed separate-
ly, the points are summarised;

m structure of the training process (Table 2).

The proposed pedagogical model in teaching the dis-
cipline “Programming in Java” is based on a number of
key approaches. Among the pedagogical technologies used
are project-based learning, competency-based approach
and activity-based approach, which are complemented by
formative assessment and digital didactics with artificial
intelligence (AI) elements. In this model, the role of Al in
learning is to provide support for creating code, generating
examples and templates, explaining syntax and logic, and
automating repetitive tasks. Importantly, Al is not a substi-
tute for thinking, and students are required to modify and
make sense of the generated code.

Table 2. Structure of the training process

Stage Table of contents
1. Project setting Assignment of the topic, formation of the assignment taking into account the student’s interests
2. Planning Division of the project into 10-12 phases/sessions
3. Classes Each is a new Java construct + project functionality
4. Use of Al Searching for solutions, explanations, testing with the help of Al
5. Control Checking the result (whether the project works), analysing code correctness
6. Evaluation Points for each assignment; final defence — summative assessment
7. Completion of the project | The project must be complete, workable and logically coherent

Source: developed by the author

The teacher’s role includes methodological support,
problem setting, individual counselling, formative assess-
ment and control over the correct application of AI. The
forms of control and evaluation provide for separate as-
sessment of each task. The main evaluation criteria include
absence of compilation errors, application of new language
constructs, correctness of functionality, code quality (its
structure and readability), and adequate use of AI. An
important aspect of the model is ethical and legal stand-
ards. Project topics are developed taking into account the
Law of the Kyrgyz Republic No. 58 “On Personal Informa-
tion” (2008), students do not use personal data without con-
sent, and Al is used exclusively for educational purposes.

As a result of implementing this model, it is expected
that the student will develop a deep understanding of the
Java language, valuable project development experience,
a critical attitude towards Al-generated code, and the skill
of incremental programme construction. This pedagogical
model is scalable, allowing it to be applied to other disci-
plines such as Python, C++, Android development, data-
bases and others due to its versatility.

Effectiveness of the developed pedagogical model

The developed model allows combining individual and
competence-based approach with modern digital tools,
including AL It increases students’ interest in program-
ming, makes the process more visible and controllable. The
model can be adapted to other languages and disciplines
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of technical profile. Further the mentioned techniques are
considered in more detail.

For each student was asked to realise the project with
a different option. Each option is related to data that are
personal or local in nature, for example: “My hobbies”;
“My street”; “Family history”; “Sports in Kyrgyzstan”;
“Books in Kyrgyzstan”; “Films of Kyrgyzstan”; “Travelling
in Kyrgyzstan”; “Banks in Kyrgyzstan”; “Famous people in
Kyrgyzstan”; “Computers in Kyrgyzstan”; “Favourite mu-
sic”; “Food in Bishkek”; “My studies”; “Health in Bishkek”;
“Nature in Kyrgyzstan”; “My school”; “My hometown”;
“Issyk-Kul”; “Animals of Kyrgyzstan”. All variants were of-
fered taking into account the Law of the Kyrgyz Republic
No. 58 “On Personal Information” (2008).

The project was divided into sessions, for example,
12 sessions. Each lesson is a new programming material.
For example, in the first lesson the topic was: “Main pro-
gramme”. Here the student learnt how to create new class-
es and objects, as well as how to organise input-output with
control. The programme should give a list of modes. Some
modes are mandatory: data entry, view and delete. To im-
plement the main programme, a new class must be created,
and for each mode also separate classes, initially “blanks”.
The student was required to come up with additional
modes for their topic. The number of modes is at least four.
For example, “Give out books for the specified year”, “Give
out tours of Kyrgyzstan in 2025” and so on. Each mode
is a separate Java class. All classes should have names




Shevelev

according to their theme. Then, in accordance with his var-
iant, the student realised his project. And the work was
built in such a way that after each class, the project should
fully work without errors. At each lesson students had to
add one or more programming techniques as instructed
by the instructor, but the project must remain functional.
Dependency of classes is very important. It is impossible
to skip classes because they are dependent on each other.

The author accepted the work in parts, according to
the class number. This was possible because, according to
the condition, the project must remain workable. Often,
the programme code was not checked, but only the result
of execution was viewed and the correctness of using the
required programming technique, for example, the use of
exceptions, was checked. This simplified the checking of
assignments, which is also important, because with a large
number of students and, consequently, topics, the load on
the instructor increased significantly. If all criteria are met,
the assignment is evaluated according to the rules adopt-
ed by the educational institution. For example, in 2024
the total number of points for the module was accepted
30. Therefore, the price of one completed assignment was
30:12 = 2.5 points. If an assignment did not fulfil the cri-
teria, it was valued at zero points, but it was allowed to
be handed in at one of the subsequent classes, with no
possibility of starting the next assignment, due to inter-
dependence. The final grade depended on the number of
completed and defended assignments. A fully completed
project gave the maximum grade, which in 2024-2025 was
30 points per module and 60 points per semester. In the fi-
nal session, the project had to be completed in its entirety,
in which case the student received the maximum number
of points. Otherwise, the number of points depended on the
number of defended classes.

To confirm the effectiveness of the outlined methodol-
ogy, measurements and surveys were conducted: measure-
ment of the complexity of the tasks performed by the num-
ber of programme code and student surveys to determine the
level of independence and motivation. The general popula-
tion for the experiment was represented by students in the
speciality “Information Technologies” and “Business Infor-
matics”. For the sample population were selected first year,
second semester students for whom the author conduct-
ed classes on Java programming. The age of the students:
18-19 years old. Gender composition was approximately
equal. The sample consisted of two groups of students: con-
trol group - students of 2021 year of enrolment and experi-
mental group of 2024 year of enrolment. This was possible
because the author kept the data on academic disciplines
from 2007 to 2025, as well as the results of academic prac-
tical assignments for 2020 to 2025. The 2021 sample cov-
ered 65 students and the 2024 sample covered 87 students.
Students in 2021 completed 12 practical assignments, of
which 3 assignments were 12 academic hours and 9 as-
signments were 24 hours, totalling 36 hours. Students by
the second semester had already acquired skills in the ba-
sics of programming, so the emphasis was on the features
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of the Java language, e.g., use of classes, various controls
in data entry, I/O operations, exceptions, interfaces, etc.

At that time AI services were unknown to students, so
the tasks were a separate standard variant for each partici-
pant, for example, to develop a class for entering the book
title, author, year of release, price. The class should have a
constructor, getter and setter. It was necessary to create an
object of this class and perform the input. The second activ-
ity was to equip the input with control and re-entry. Such
an assignment was designed for 4 academic hours. Other
assignments were designed in a similar way and were not
very dependent on each other, although even then there
was an aspiration to unite all the assignments into one pro-
ject. The complexity of the assignments for the academic
years 2021 to 2022, when the Al services were unknown to
the students, the amount of programming code, averaged
about 250 statements per semester. The number of stu-
dents in the control group that were counted was 65. The
students who completed all the tasks were — 35 students.
This category was considered successful by the author.
Thus, the successful students were 54%. The category of
“Successful” students was considered and analysed in the
experiment. The average number of points for all students
for the spring term, including successful students, of the
control sample was 35 points.

Students in the 2024 entry year also completed 12
practical assignments, of which 3 assignments were 12 ac-
ademic hours and 9 assignments were 24 hours, totalling
36 hours. Students by the second semester were also gain-
ing skills in basic programming, so the emphasis was on
the features of the Java language. Al services, in particular
ChatGPT, were already well known to the students, so the
assignments, in accordance with the principles outlined
above, were an individual project, according to the model
discussed above, which took into account the requirements
of the curriculum and the personal or local characteristics
of the student. For the experimental group (2024), the
amount of programme code was 540 operators per se-
mester. The number of students in the sample that were
counted was 87. The students who completed all the tasks
were — 59. This category was also considered successful
by the author. Hence, the successful students were 59%.
Thus, the complexity of the developed programme code in-
creased by 2.16 times. The number of successful students
increased by 5% (54 and 59), i.e., it changed but not sig-
nificantly. The average score for all students for the spring
term, including successful students, of the experimental
sample was 46 points.

As an illustration of the proposed approach, a brief de-
scription of task No. 1 for option No. 12 “Health in Bish-
kek” is given. Students were required to develop a new
class for data mode input, corresponding to the selected
variant. The name of the class had to be in Latin or Eng-
lish, for example, WriteNumModeHealth. Inside the class,
a list of modes was to be output, including the mandato-
ry ones: “data entry”, “view entered data”, “delete” and
“exit”. The total number of modes was to be at least eight,
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and the missing modes were to be invented by the students
themselves. The data storage structure included the name
of the organisation (string), type (string with a choice from
a list, e.g. “fitness” or “trade”), address (string), special-
isation (string with a choice from a list, e.g. “volleyball”
or “football”) and telephone (format string). It was impor-
tant to name all the elements of the programme in Latin
letters, avoiding uninformative names like namel or str2;
names like PrintOpenChopCentre were recommended. The
result of this task was displaying the name of the variant
(“Health in Bishkek”) in the Main class, displaying the list
of numbered modes and entering one mode (WriteNumMo-
deHealth class). Erroneous entry of the mode number was
accompanied by a corresponding message and re-entry,
and the “Exit” mode terminated the programme execution.

In order to assess the indicators of the level of in-
dependence and motivation, a survey was conducted.
Students from the control group (2021 year of entry),
numbering 62, and the experimental group (2024 year
of entry), numbering 84, in the second semester of study

took part in it. Students in the control group (2021 en-
try year), prior to the availability of publicly available
Al services, were asked the following questions to assess
programming assignments: 1. Rate the level of independ-
ent mastery of the material on a scale of 0 to 10. 2. Eval-
uate the level of interest in performing laboratory works
on a scale from 0 to 10. Students in the experimental
group (2024), who already had access to Al services, were
asked similar questions, but taking into account the avail-
ability of AI: 1. Rate the level of independent mastery of
the material on a scale from 0 to 10, taking into account
the availability of Al services. 2. Rate the level of interest
in laboratory works on a scale from 0 to 10.

The results of the survey showed that independence
before the AI was 7.4 points on average, and interest (mo-
tivation) was 6.1 points. After the introduction of Al in
the educational process, independence slightly decreased
to 7.3 points, while interest (motivation) increased signifi-
cantly to 8.3 points. All the obtained results of the author’s
experiment are presented in more detail in Tables 3 and 4.

Table 3. Measurement results of the experiment by complexity (code yolume)
2021 (control) 2024 (experimental)
Category %
Number of operators Number of operators
Code scope 250 540 216
Source: developed by the author
Table 4. Measurement results of the experiment (quality)
2021 (control) 2024 (experimental)
Category . - + /=%
people %, points people %, points
Total students 65 87 +33
Successful students (60 points) 35 54% 51 59% +5
Average number of points per semester (max = 60) 62 35 points 84 46 points +18.3
Level of independence according to the survey on a 10-point scale 62 7.4 points 84 7.3 points -1.35
Level of motivation according to the survey on a 10-point scale 62 6.1 points 84 8.3 points +36

Source: developed by the author

The presented results clearly demonstrate that the in-
tegration of artificial intelligence in the educational pro-
cess, especially in disciplines requiring practical applica-
tion of skills, such as programming, is possible and even
desirable, which is also confirmed in the works of G. Fan et
al. (2025), A. Gaitantzi & I. Kazanidis (2025). Despite the
potential challenges of decreased motivation and chang-
es in knowledge assessment, the tested pedagogical model
shows how the purposeful use of Al within individualised
projects can significantly increase the complexity of stu-
dents’ tasks and increase their interest in learning (Ali et
al., 2024). This confirms the need for further research and
methodological developments to fully overcome all the
identified challenges and ensure the most effective and
harmonious implementation of Al in modern education.

H CONCLUSIONS

Al is a powerful tool that can both facilitate and complicate
the learning process. To minimise the negative effects, it
is important to develop students’ critical thinking, digital
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literacy and self-control skills, as well as to modernise edu-
cational programmes, adapting them to the realities of the
Al era. The paper analysed the problems caused by Al in
education and, based on this analysis, defined a classifica-
tion of these problems. For each problem there are gen-
erally accepted ways of their solution and, separately, to
overcome the problem of decreasing motivation for inde-
pendent learning, as well as to adjust teaching methods, the
author has given the author’s methods of preparation for
programming classes, formalised as a pedagogical model.

The results of the experiment indicate the practical
value of the considered pedagogical teaching model, and
allow for drawing the following conclusion: students are
forced to refine the project on their own, as the Al is not
able to know personal or local data, so it can only develop
general programme code that needs to be refined. Using
class, subroutine, and data names according to variant also
makes it difficult to use the Al directly; dividing the project
into coherent, mutually related activities that do not allow
“jumping” through an activity makes it difficult to use the
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AI directly. These techniques stand on the side of prohibi-
tions against unfair use of Al

On the other hand, the use of topics related to person-
ality, family, interests and place of residence stimulates in-
terest in independent work. According to the results of the
measurements, students began to perform more complex
tasks, which was expressed in the amount of programme
code. This was an increase of 216%. The number of success-
ful students per semester increased by 5% and the semester
grade point average increased by 18.3%. Student surveys
were administered using two criteria: independence assess-
ment and interest (motivation) assessment. The results of
the survey showed a decrease in the level of autonomy from
7.4 to 7.3 points, which was —1.35%, and interest increased
from 6.1 to 8.3 points, which was 36%. The results of the
survey showed the expected result. Al services had a nega-
tive effect on autonomy but increased students’ motivation

as students’ ability to develop software code increased sig-
nificantly. Based on this research, the author considers the
proposed methods of class preparation satisfactory and, in
order to increase the level of autonomy, in the future, it is
expected to provide a more rigorous and diverse approach to
the evaluation of each assignment. One of the ways of such
control could be cross-checking of the application by the stu-
dents themselves, under the supervision of the instructor.
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CTyAeHTTepre XXacajiMa UHTEeJINIeKT CepBUCTEPUHE
MYMKYHUYVJIYK aubliraHAaH KMMUH Namaa 60onroH
KeuremnnepayH Knaccndbmkaumacobl
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AHHOTauMS. U3WIeeHYH ©3reuesiyTy WCKYCCTBeHHbI WHTesIeKT (MU) TexXHOJIOTHsIaphiHBIH OuiIuM 6epyy
TapMarbIH/ia Te3 TapaJiblllibl MeHeH OaliiaupTyy. CTygeHTTepAnH UM AM KOJIIOHYYCY 63 aJiAbIHYA OKyyTra MOTUBAIAAHBI
TOMOH/OTYY, aKaJeMUAJIBIK aJaJAblKTeIH Oy3yJIyIly, CbIH OW XKYTYPTYYHYH HadapJiallbl )kaHa OKYTYY bIKMaJlapblH
©3repTYY 3apbLTUbLIBITBIH KeJIUII Yblrapart. I3UjiieeHyH MakcaThl — ousiuM Oepyyae MM o KOJIAOHYYHYH KeJIUI YbllapraH
HEerusru KeuremyiepAy KJjacCUPUKALUAIOO XaHa ajapAbl Yeuyy KOJIAOPYH, aHbIH MYMUHJE MPOorpaMMalioo YUpeTyy
YYYH aBTOPAYK IeJarorukajblk MOAEeJAU CYHYLI KbUlyy. M3uigee bIKMajlapblHa WJINMHNA afabuATTapbl Tajagoo,
KOHTPOJIBAYK KaHa 3KCIEPUMEHTTUK CTyAEeHTTEP TONTOPY MEeHEeH ChIHOO, HaThliXKaJlapAbl CAaHABIK XaHa CamaTThIK
TaJIJ00, CYPaMXKbLJIO0 6TKOPYY, IporpaMMa’ibik KOAAY aHAJIM3[ee XaHa CcaJITTyy kaHa MV au KOJIJOHTOH BIKMaJiap bl
casbliuTeipyy kupetr. UV meHeH OalijlaHBIIIKAH KOUTeiep KiacCU(PUKAUACH UIITEJUN YBIKTH: MOTHBAaLUAHBIH
TeMmeHemy, WWau koigoHyy OOIHYA JXXETUIICU3OUKTEp, aKaJeMUAJIBIK aJaJIChI3[bIK, CBIH OWU XYTYPTYYHYH
HavyapJambl, OKyTyy BIKMaJlapblH ©3TrepTYY 3apbLUIYBLIBITE, OMJIMMAU 0aajoo CTpaTeryusyiapblHBIH ©3Tepylly XaHa
nudpasblk TeHCU3UK. Java mporpaMMaJsioo TUJIUH YHPOTYY YUYH epCOHaIalITEIPhUITaH A0JI000PJIOPTo Hernu3aesjreH
NeJarorukasjblk MOJesb CyHyHITajaabl. Mojesb Xeke A0JIO0O0p TammibipMaJjapbiH, MPOTrpaMMalioo KeHAYMAOPYHYH
3TANTYy ©HYTYYCYH, UIITOeeUYy KOAAY TEeKIIepYyYHY XaHa GopMaTuBAuK 6aajioOHy KaMTHIAT. CBIHOO HaTBIMKaChIHAA
MOJeJib MporpaMMalibiKk KOAAYH keJjieMyH 216 %, optouo GaaHbl 18,3 %, cTyaeHTTepAWH MOTHBaUUACBIH 36 %
KOe0OMTKOHY, a1 5MU 63 aJIJbIHYa OKYY JeHIr33/1 O6up a3 raHa temenaereHy (-1,35 %) ansiktanasl. UAOu KOJIJOHTOH
oKyyma OmamMAan 6aajloOHYH >XaHbl BIKMaJaphl (aybI3eKYyYy KOProJiyy, mopTdoJIMOJIOp XaHa 63 apa KOoJ TeKIIepYY)
3apBUIABITH JajiuiigeHau. M3usiieeHyH MpakTUKaJIbIK MaaHucu MM AWH Tepc TaacupUH a3alTyyuy XKaHa IporpaMmasioo
KOHAYMAOPYH XOTropyJjaTyyuy bUIaHbIKTaJIraH OKyTyy MeTOAUKAChIH uinTen uybiryyfga. Mogenau UWau KOJIOOHYYHY
TaJiall KbUIraH Oallka AUCIUILIMHAJIAapra Ja KoJAoHco 00J10T. HaTtwiikanap okyTyydyJiapra, OKyy mporpaMma’siapbliH
UIITEN YbITyyuyJjapra kaHa 6manuM Oepyy cascaThlH UIITEN YbIryydyJapra nangasyy

Herunsrn cespep: 6uinum Oepyy; HIporpaMmasoo; IeJarorukKajiblk MOJeJib;, aKaJeMHUAJIBIK aK HUETTYYJYK;
KPUTHUKAJIBIK O XYTYPTYY; CTYEHTTEPAN WIBIKTAHBIPYY; CAHAPUNTUK TEHCU3IUK
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AHHOTaLMUSA. AKTYaIbHOCTD CCJIEJOBAHMA 00y CJIOBJIEHA CTPEMUTEIIbHBIM PACIIPOCTPAHEHIEM CEPBHCOB MICKYCCTBEHHOTO
uHTesuiekTa (UMW) B o6pa3oBaHUU, YTO CO3[aeT HOBBIE BBI3OBBI IJif MeJaroruyeckoi mpakTuku. Hcmoss3oBanue MU
CTyAeHTaMM TPUBOJUT K CHIDKEHUI0O MOTHUBAIUM K CaMOCTOATEJIbHOMY OOydYeHHIo, mpobJyieMaM ¢ aKageMHYeCKOM
YeCTHOCThIO, AedopMaiuy KPUTUYECKOTO MBIIJIEHUST U HEOOXOOUMOCTU aJanTalii MeTOAOB MpenojaBaHusA. 1lesb
paboThl — KJaccUUIMPOBAThH KJIIOYEBble MPOOIEMBbI, BO3HHUKAIOIIME NPU HCHoJb30oBaHUM MW B oOpa3oBaHuu, U
MPEeJIOKUTh MyTU UX peIIeHusi, BKJII0Yas aBTOPCKYIO MeJaroruyeckyio MOoJesib AJA OO0ydYeHUs ITpOrpaMMUpPOBAHUIO.
MeToAp!I CCJIeOBAaHUSA BKJTIOYAJIM aHAIN3 HAYYHBIX MyOJINKANUN, SKCIIEPUMEHT ¢ KOHTPOJIBHOHN U 9KCIIEPUMEHTAIbHOMN
rpynmaMu CTYJEeHTOB, KOJMYECTBEHHBIH M KauyeCTBEHHBIN aHaM3 pe3yJIbTaTOB, aHKETUPOBAaHUE, KOHTEHT-aHaJIU3
KOoJa U CPAaBHUTEJIbHBIN aHaJN3 TPAOULUUOHHBIX M WU-UHTErpMpoOBaHHBIX TOAXOAOB. B pesyJibTaTe wucCjeJOBaHUS
BBITIOJTHEHA KJlaccuuKalus mpobJieM, BKJIIOYAIOMas CHIMXXeHUWe MOTHUBAI[UM, HEeJOCTaTOK HAaBBIKOB paboTel ¢ WU,
HapyleHUsA aKaJeMUYecKON YeCTHOCTH, AedopMaIuio KpUTUIECKOTO MBIILIEH!s, HeOOXOQUMOCTh aJjanTallil METOA0B
TpernojjaBaHus1, U3MeHeHe OIleHKU 3HaHUI 1 HUGPpOoBOe HepaBeHCTBO. [IpeiyioxkeHa egaroruyeckas MoesIb 00yYeH s
MpOrpaMMHUPOBAHUI0 Ha Java, OCHOBaHHAas Ha WHAUBUYAJIM3aI[UM, POEKTHON CTPYKType U uHTerpauuu MU. Moesb
BKJTIOYAET MOCTAaHOBKY IEePCOHAJIbHBIX ITPOEKTOB, MO3TATHOE OCBOEHUE MaTepuasia, KOHTPOJIb paboTOCOCOOHOCTH KO1a
u GopMuUpylollee OlleHMBaHUe. DKCIEPUMEHT I0Ka3ajl, YTO IpUMeHeHHe MOJEJI YBEeJIUYNUJIO 06beM BBIOJIHAEMOTO
Kofa Ha 216 %, cpeaHuii 6ay1 — Ha 18,3 %, a MoTUBaIUIO CTYAeHTOB — Ha 36 %. [Ipu 3TOM ypoBeHb CaMOCTOATEIbHOCTHU
CHU3WJICA He3HaunuTebHO (1,35 %). YcTaHOBJIEHO, UTO KUCoJib30BaHue MU B 06yueHun TpebyeT mepecMOoTpa MeTO/I0B
KOHTPOJIsA, BKJIIOYAsl YCTHBIE 3al[UTHI, MTOPTHOINO U MEePEKPECTHYIO MPOBePKy paboT. [IpakTuyeckas 1eHHOCTh paboOThI
3aKJII0YaeTcs B pa3paboTKe aJanTUBHON METOAUKH MpenoJaBaHys, KOTopas MUHUMU3UPYeT HeraTuBHoe BiusHue UU u
CIIOCOOCTBYET Pa3BUTHIO HABBIKOB TPOTpaMMUpoBaHusA. Moesib MOXeT OBITh MacIITabrpoBaHa Ha APyTrue AUCIUILINHEI,
Tpebylolre MPaKTU4ecKoro npuMeHenus M. Pe3ysibTaThl MCC/IeJOBAHUSA MOJIE3HBI AJ1A IIpenogaBaTesieil, MeTOUCTOB U1
pa3paboTuuKOoB 06pa3oBaTeIbHBIX POTPaMM

KnioueBble cnosa: 06p330BaHI/Ie; nporpaMMupoOBaHue; IMegarorundyeckasa MoaeJib; akKageMundyeckass YeCTHOCTD,
KPpUTHUYECKOE MBIIIJICHUE; MOTUBaALlA CTYAECHTOB; LII/ICI)I)OBOG HEPaBEHCTBO
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Abstract. In the context of rapid integration of artificial intelligence (AI) into all spheres, including education,
understanding its impact on the learning process, especially in the field of programming, is of paramount importance. The
aim of this paper was to identify and evaluate the impact of AI on the formation of students’ programming competences
and to develop recommendations for optimising its application in the academic environment. The study was conducted
using empirical methods, including anonymous questionnaire survey of second-year students of two leading universities.
The study found that 100% of surveyed students actively used Al in the learning process, with a significant majority
(78.5%) regularly interacting with Al applications, indicating a high degree of dependence, exacerbated by insufficient
fundamental training and limited access to paid resources. It was found that students often perceive Al outputs uncritically
and tend to focus on getting ready-made code without delving into understanding the algorithms, potentially leading to
a loss of autonomy and errors. Despite these challenges, Al is showing significant benefits such as personalising learning,
increasing efficiency and engagement, positioning itself as a powerful support tool for educators. The data obtained
also indicate insufficient differentiation of the concepts of “AI” and “neural networks” among the respondents, which
emphasises the need for deeper theoretical training and development of analytical skills. The results of the study provided
valuable information for teachers and educational programme developers, allowing them to adjust approaches to teaching
programming, to strengthen the emphasis on critical thinking and independence, and to develop methods for effective
integration of Al into the educational process, taking into account its advantages and limitations

Keywords: educational process; automation; platforms; ChatGPT; Gemini; DeepSeek; GitHub Copilot

H INTRODUCTION

The educational process cannot be imagined without the
active introduction of artificial intelligence (AI), especial-
ly in the field of programming. The rapid development of
technologies and the growing demand for qualified spe-
cialists in the field of information technology, the use of
Al in teaching programming opens new horizons for stu-
dents and teachers. For faculty, the impact of Al on student
learning is of great interest (Shevchuk & Hunaza, 2025).
Research on the application of Al to facilitate programming
instruction is actively developing. A. Tseplyaev (2023)

noted that there are more and more ways to simplify the
process of learning programming through the emergence
of Al-based code generation models that can be used in the
implementation of low-level tasks. This can allow students
to focus on higher level algorithms.

A. Sazonov (2024) noted that the use of Al in soft-
ware development opens unique opportunities for pro-
grammers to improve creation processes, optimise code,
automate tasks, and even create innovative solutions.
K. Kurbanova (2025) in her article noted that the use of

Suggested Citation: Bolotbaev, D., & Temirov, M. (2025). The use of artificial intelligence in teaching programming to students.
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artificial intelligence in the organisation of self-study of
“Fundamentals of Programming” opens new opportunities
for effective, flexible and personalised learning. In turn,
S. Bevzenko (2024) emphasised that the study of automat-
ic programming methods with the use of artificial intel-
ligence is a promising direction that has the potential to
change the ways in which program code is created. Auto-
matic programming in natural language makes the process
of creating software code more accessible for people with-
out specialised IT education, which expands the potential
audience of developers. M. Kaleem et al. (2024) noted that
solving a typical programming problem involves algorith-
mic thinking, pattern recognition, decomposition and ab-
straction skills. These skills are the foundation of compu-
tational thinking (CT) and are essential for a programmer.
Therefore, the programming instructor needs to consider
these skills when assessing students. Universities are grad-
ually adjusting the curriculum of undergraduate students
to include more computer-oriented courses such as data
mining, Python programming, and database applications,
argued S. Zhang et al. (2023).

The new phase is related to the introduction of genera-
tive Al based on Large Language Models (LLM) such as GPT
(OpenAl), Gemini (Google), Llama (Meta) and Claude3
(Anthropic). O. Herden (2024) wrote that generative artifi-
cial intelligence (GIA) has caused a big stir recently. These
systems have the ability to generate text, images, or other
data using generative models. They will have an impact on
all kinds of knowledge work, especially writing computer
programmes. For software developers, the way of working
will change using these systems. Therefore, it is necessary
to show students the use, possibilities and limitations of
these techniques.

Embedding generative Al into specialised platforms is
considered to be a more effective approach. K. Kuramit-
su et al. (2023) observed that coding assistance with deep
learning is an emerging problem that has attracted a lot
of attention in the software development community. To
compactly integrate coding assistance with deep learning,
the authors focused on neural machine translation (NMT),
which allows users to translate natural language descrip-
tions into expressions in a programming language such as
Python. In turn, M. Abolnejadian et al. (2024) believe that
it is possible to teach students an introduction to Python
programming through a dedicated learning platform that
uses ChatGPT to create personalised learning materials
based on each student’s educational experience. P. Me-
non (2023) suggested using GitHub Copilot, which can
provide coding suggestions and generate correct and read-
able code in common programming languages. The use of
Copilot in programming courses encourages teachers to
learn about Copilot’s capabilities and how they could adapt
their teaching by incorporating an Al assistant capable of
generating code. S. George & P. Dewan (2024) noted that
the success of GPT in coding tasks made it important to
consider the impact of GPT and similar models on the
teaching of programming.
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Students’ use of GPT to solve programming problems
can hinder their learning. However, they can also gain sig-
nificant benefits such as quality feedback on programming
style, explanations of how a given piece of code works,
help in debugging the code, and the ability to see valuable
alternatives to their code solutions. The aim of this paper
was to comprehensively analyse the impact of Al on stu-
dents’ programming skills and to identify optimal strate-
gies for its use in the learning process.

B MATERIALS AND METHODS

An empirical study in the form of an anonymous ques-
tionnaire was conducted to investigate students’ general
awareness of, and attitudes towards, the use of artificial in-
telligence in education, as well as the extent to which they
depend on AI when studying programming. This method
was chosen as it was considered the most suitable for col-
lecting data on the opinions, knowledge, and behavioural
patterns of a large group of respondents while ensuring
confidentiality and minimising response bias. The study
took place in the 2024/25 academic year and involved 65
second-year students from two higher education institu-
tions: J. Balasagyn Kyrgyz National University (25 students
from the IVT-23 group) and Al-Farabi Kazakh National
University (branch in Bishkek) (40 students from the KI-
23 group). All respondents were enrolled on the “Program-
ming” course, ensuring the relevance of the sample for the
purposes of this study.

Traditional paper questionnaires were used for data
collection. The questionnaires were self-administered, al-
lowing students to answer at their own pace and without
direct influence from the researchers. The form of the sur-
vey was mixed, including both closed-ended questions with
suggested answers and open-ended questions requiring ex-
tended comments. The questionnaire consisted of eight key
questions aimed at gathering information about different
aspects of students’ interactions with Al:

1. What do you know about AI? (Answer options:
(a) nothing; (b) a little; (c) know enough; (d) have full
knowledge).

2. Is there a difference between the concepts of AI and
neural networks? (Answer options: (a) yes; (b) no; (c) these
concepts are interrelated).

3. What Al-related resources are you aware of? (An-
swer options: (a) list if you know; (b) don’t know).

4. Are you aware of any neural network resources and
if so, which ones? (With an open field for listing).

5. Have you had to work with Al-related applications,
and if so, which ones? (With an open field for enumera-
tion).

6. Does Al help you in your studies or, on the contra-
ry, does it prevent you from thinking independently and
solving problems? (Answer options: (a) helps; (b) hinders;
(c) both; (d) do not use AI).

7. How often have you had to use Al in your studies
and which application would you favour? (With an open
field to indicate frequency and preference).
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8. Would you like to associate your activity with Al in
the future? (Answer options: (a) yes; (b) no; (c) maybe).

The questionnaire procedure was conducted in class-
rooms in the presence of researchers, who ensured the distri-
bution and collection of questionnaires, as well as answered
students’ clarifying questions on the wording. Anonymity
of participation was strictly observed to ensure the validity
of the responses. The survey was conducted in accordance
with the ethical principles specified in the Guidance Note
of the European Commission on Ethics and Data Protec-
tion (2021). The data obtained were subjected to quantita-
tive and qualitative analyses. Quantitative analysis involved
calculating the percentage of responses to closed questions.
Qualitative content analysis was applied to the open-end-
ed questions to identify recurring themes, usage patterns,
and students’ overall perceptions of Al. The results were

presented in the form of tables and infographics for clari-
ty. Particular attention was paid to identifying correlations
between the level of knowledge about Al, frequency of its
use and perceived usefulness/harm to the learning process.

M RESULTS AND DISCUSSION
Analysing the results of the student questionnaire
In order to analyse and systematise the data obtained from
the students’ questionnaire results regarding their knowl-
edge and use of artificial intelligence in the learning process,
the responses were collected and summarised in Table 1.
Table 1 refers to the use of Al in the learning process
not in relation to a specific discipline, but in general. The
infographic on the results of this survey is presented in Fig-
ure 1. The responses to questions 2 and 7 were 100%, so
they are not shown in the diagrams.

Table 1. Results of students’ questionnaires about knowledge and use of artificial intelligence in teaching

No. Question Answer 1 Answer 2 Answer 3
Know a little — 67.7% (44 Know enough - 32.3%
5
1 What do you know about AI? students) (21 students)
9 Is there a distinction between Al and | Concepts are interrelated —
neural networks? 100% (65 students)
3 What Al-related resources are you ChatGPT - 100% Gemini — 44.6% Copilot, DeepSeek — 10.8%
aware of? (65 students) (29 students) each (7 students each)
4 Are you aware of any neural network Positive — 32.3% Negative — 67.7%
resources and if so, which ones? (21 students) (44 students)
. s Affirmative — 78.5% Negative — 21.5%
?
5 | Have you worked with Al applications? (51 students) (14 students)
6 Does Al help you in your studies? Yes — 66.15% (43 students) | No — 33.85% (22 students)
How often have you had to use Al in o
7 your studies and which application Used — 100% (65 students) ChatGPT — 100%
(65 students)
would you favour?
8 | Would you like to get involved with AI? | Yes — 80% (52 students) No — 20% (13 students)

Source: compiled by the authors

1. Knowledge about AI

80%
60%
40% B Know a little bit
20% . B Know enough
0%
4. Are theresources of neural networks known?
100%
50% M Positive
0% - W Negative
()
80% 6. Does Alhelp with learning?
0
60%
40% | Help
20%
° . W It's interfering
0%

3. Known Alresources

150%
B ChatGPT
100% M Gemini
50% Copilot
0% . DeepSeek
100% 5. Work with Alapplications
50% B Worked
0% [ H Didn't work
0
100% 8. Want to link activities to AI?
(]
80%
60%
40% M Yes
20% - No
0% |

Figure 1. Results of students’ questionnaires on the application of Al

Source: compiled by the authors
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The analysis of answers to the first question of the
questionnaire confirmed the expected results correspond-
ing to the level of training of second-year students who
demonstrated a basic understanding of AI concepts. At the
same time, the answers to the second question revealed
a significant need for clarification of terminology: 100%
of respondents indicated the relationship between AI and
neural networks, but in an academic context it is necessary
to clearly distinguish these concepts, as neural networks
are only a subset or one of the approaches within the broad
field of AL Responses to the third question regarding known
Al resources were generally acceptable given the students’
active use of neural networks. However, it was noted that
respondents use only a limited range of available educa-
tional resources designed to optimise the learning process.

Of particular interest were the answers to the fourth
question, which confirmed the previously identified ten-
dency for the majority of students not to distinguish be-
tween Al and neural networks. According to the results of
the fifth question, 78.5% of students actively interact with
AT applications; while 21.5% do not use them for objec-
tive reasons, for example, due to the lack of regular access
to the Internet. In response to question six, 66.15% of re-
spondents gave a positive answer regarding the usefulness
of Al in learning, although they recognised a limitation in
critically thinking about the results obtained from Al. The
remaining 33.85% expressed a preference for independent
problem solving, motivated by a desire to understand the
logic behind decisions. Finally, 80% of students expressed
their willingness to link their future professional activity
with Al, which is an expected result, given the dynamic
development of the IT sphere, but does not exclude the
presence of students with other career orientations.

There is a discussion regarding the potential impact of
Al on the programming profession. D. Amodei, CEO and
Cofounder of Anthropic, predicts that AI will generate up
to 90% of code in the next 3-6 months, and then almost all
code within a year (Pangambam, 2025). However, not all
experts share this pessimistic scenario. Current automatic
code generation capabilities demonstrated by tools such as
Copilot and ChatGPT show that the generated code often
contains errors, which precludes full trust in it. The statis-
tics of GitHub (2023) showed that users accept only about
30% of the code offered by Copilot, although the accept-
ance rate increases with increasing experience with the
tool. However, a Stanford University study showed that the
use of Al can lead to an increase in the number of errors in
code written by programmers, suggesting that the impact
of Al is ambiguous (Prather et al., 2024).

The results of the survey, which showed 100% use of
AI by students in the learning process, indicated the for-
mation of a high degree of dependence on artificial intelli-
gence. It is important to note that students tend to uncriti-
cally perceive the answers generated by Al, believing them
to be optimal and not allowing for the possibility of errors.
When asked to explain the algorithmic basis of the generat-
ed code, students often find it difficult to give explanations,
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which indicates the priority of obtaining a ready result over
understanding the essence of the solution. Consequently,
in the process of teaching programming it is necessary to
emphasise students’ attention to their responsibility for the
final result and to develop the skills of critical evaluation
of solutions offered by AL

Advantages and disadvantages of using Al in education
The use of Al in the educational process has a number of
positive aspects. Generative Al systems capable of gener-
ating code (GenAl code generators) can automate routine
tasks of writing low-level code, allowing students to focus
on developing high-level algorithms, as M. Dolinsky (2024)
noted. A study by M. Liffiton et al. (2023) showed that the
CodeHelp system effectively answers students’ questions
without generating ready-made code, facilitating inde-
pendent search for solutions. The work of D. Cambaz &
X. Zhang (2024) demonstrated the potential of LLM-based
code generators in the role of teaching assistants and vir-
tual tutors to enhance teaching and learning. An approach
based on data and principles from educational psychology
as well as computational pedagogy indicates a significant
increase in student engagement and mastery in learning to
code in Al-based virtual environments, according to F. Sar-
shartehrani et al. (2024).

AI TA developers note that models such as ChatGPT,
LLaMA, and Gemini demonstrate outstanding abilities to
understand, generate, and explain code in a programming
context, making them promising tools for teaching assis-
tants (Lee et al., 2023). Moreover, research suggests that
some LLMs may rival or even surpass the abilities of some
students. N. Humble (2024) argued that ChatGPT is capa-
ble of providing correct or partially correct explanations
and solutions in software testing and programming that
can be improved through operational development. Simi-
lar results were obtained for Copilot, where up to half of
the programming tasks could be solved using the original
description and the remainder using operational engi-
neering techniques.

However, along with the benefits, there is a downside
to using Al Generative models can produce erroneous code
and produce different answers to the same query. In this
regard, AI TA supports the concept of “Subgoal learning”,
an effective learning strategy that helps students decom-
pose complex tasks into subtasks (Lee et al., 2023). Despite
the ability of large language models to answer questions,
write essays, and solve programming tasks, the generated
prompts may contain misleading information or be insuf-
ficiently detailed, especially in the final stages of the tasks
(Roest et al., 2024).

Generative Al (GAI) often exhibits weaknesses in more
complex tasks such as identifying vulnerabilities in soft-
ware, working with object-oriented approaches in pro-
gramming, and tasks that require both conceptual under-
standing and directly writing code (Denny et al., 2023). It
is important to note that these challenging tasks for GAI
are often similar to those that cause difficulties for the
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students themselves. Modern software development, espe-
cially in large-scale projects, requires from future special-
ists not only the ability to write code (which GAI tools can
perform), but also teamwork skills, effective communica-
tion and constant human interaction with colleagues and
users, which GAIs at the current stage of development are
not able to reproduce at the human level. The problems
of GAI accuracy are compounded by the fact that systems
are not aware of their own inaccuracies, which can mis-
lead students. Moreover, effective use of GAI presupposes
strong foundational knowledge, which is a challenge in the
context of modern education, where there is a tendency to
reduce the hours of study of basic disciplines. Therefore,
it is recommended that instructor supervision is exercised
when integrating GAI into the educational process to en-
sure that students’ use and conclusions of the system are
consistent with the course content. Effective implementa-
tion of Al in education also requires revision of curricula
and assessment methods to take into account the devel-
opment of students’ skills required to work in a pervasive
automation environment.

H CONCLUSIONS

The results of this study strongly suggest that there is a
significant problem with the nature of students’ use of Al,
which is particularly critical given their future specialisa-
tion in information technology. There is a clear and grow-
ing dependence of students on Al, which appears to be due
to several factors. First of all, it is insufficient fundamental
training in core disciplines, exacerbated by the reduction of
teaching hours. In addition, limited technical background
or access to advanced Al tools plays a role, forcing students
to rely on commonly available but not always optimal
solutions. Despite the undeniable benefits of Al in teaching
programming, there are significant challenges to its inte-
gration. A key issue is the financial inaccessibility of many
professional Al platforms, which limits students’ ability to
learn advanced tools. Moreover, excessive and uncritical
use of Al leads to a loss of autonomy in problem solving.
Students often fully trust the results generated by AI with-
out critically evaluating them, which can lead to the im-
plementation of incorrect or inefficient solutions. This, in
turn, hinders the development of a deep understanding of
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AHHoOTauua. XacaiMa MHTeJUJIEKTTUH OapAblK TapMaKTapra, aHblH MYMHAe OuiuM Oepyyre kaHa OKyy IpoliecChHe
UHTerpanusa OoJIylly, e3reue MporpaMMalio0 TapMarblHa TUWTM3reH TaaCUpUH TYLIYHYY ©3rede MaaHure 33. By
UIITUH MakKcaThl CTYAEeHTTepAWH MNPOorpaMMaioo KOMIIETEeHIMACHIHBIH KaJIbIITAHBIIIBIHA XXacajiMa WHTeJJIeKTUH
TaacupuH 0aajioo xaHa aHbl aKaJeMUAJIBIK Y6lpeJie ONTUMAIAYY KOJIAOHYY 60OI0HYA CYHYIITapAbl UIITEM YbITYy OOJIyI
acenreJsieT. V3migee sMNUPUKAIBIK METOAAOPAY XaHa aHbIH UUYMUHE KU aJIABIHKbl YHUBEPCUTETTHUH SKUHYU KyPCYHYH
CTyJIeHTTEepPHUHUH aHOHUM/IYY CYPaMXBLJIOOCYH KOJIJOHYY MeHeH XYpry3yJjareH. M3uigee kepcoTKeHAOH, CypaMKbLIOOTO
aneiHraH crygeHtrepaud 100 % okyy mpoleccuHAe XacajaMa HWHTeJJIEKTH XKUrepAyy KOJIIOHYILIAT, ajl 3MU OJIYTTYy
kemuysyry (78,5 %) xxacajMa MHTeJUJIEKT TUPKEMeJIepU MeHeH Y3TYJITYKCY3 UIITelIeT. ByJ1 ko3 KapaHIbLUIBIKTHIH )XOTOPKY
JEeHr?3JIUH KepceTyn Typar. OwmoHAo# 3jie, GyHAaMEeHTAaJAbIK AasApABbIKTHIH XKETUIICU3AUTH XaHa aKbl TOJIOHYYYY
pecypcrapra XeTYYHYH uYeKTeJareHAuru fa OyJl maceseHu KypuyTaT. CTydeHTTep keOyHUe »acajiMa WHTEJIJIEKTUH
WIIUHUH HaThIKajapblHA TepeH MaaHu OepbecTeH 3Jie KaObLI ajibll, aJlfOPUTMAEpAN TYWIYHOeU TypyI, Aasgp KOAOY
aiyyra 6acelM Xkacamart. byJ 3 anfplHUa apakeTTeHYYHY XOroTyyra kaHa KaTajapAblH naijaa OoJIylIyHa ajbll KeJieT.
Byn kelireiiiepre kapabacTaH, acajiMa HHTEJJIEKT OKYTYyHy >XeKeJemTUpPYY, 3PPeKTUBOYYJIYKTY >KOTropyJaTyy
’kaHa MyrajJuMep YYYH KY4YTYY XapAamubl Kypajl KaTapbl OJIYTTYY apThIKUbLIBIKTapbl KepceTeT. CypaMXbIJIOOHYH
JKBIBIHTBITBIHAA aJIbIHTaH MaaJjibiMaTTapra KaparaHfa peclnoHAeHTTepAuH apachbiHfa “KacajiMa WHTeJJIEKT” MeHeH
“HelipoHOyK TapMakTap” TYIIYHYKTODYHYH OPTOCYHAArbl aiiblpMaybLIBIKTaAp[bl TaK TYMIYHYYHYH JXOKTYTY KOPYHYII,
TEePEHUPI3K TEOPHUAJIBIK OKYTYYHYH KaHa aHaJIMTUKAJIBIK OU XKYTYPTYYHY OHYKTYPYYHYH 3apbUIABITEL KOPYHYI TyparT.
W3unieeHyH HaThIlKajlapbl, MyrajJuMep aHa OKyy IUIaHJAapbhlH UIITEN YbITyydyJjiap YUYyH Oaajlyy MaassiMaTTapAbl
Oepur, ajapra IporpaMMaJjIoOHy OKyTyyra OOJIFOH MaMUJIEHU OHJO0OTr0, KPUTHUKAJIBIK OH XYTYPTYYIe XKaHa e3 ajfblH4a
OpKYHJIeere 6achiM Xacooro, aHbIH apTHIKYBLJIBIKTAPBIH XaHa KeMUYMJIMKTEePUH 3CKe ajlyy MeHeH ’XacajMa UHTeJIJIEKTTU
ouimM 6epyy npoijeccuHe 3GGeKTUBAYY MHTErPALUAIOO bIKMaJapblH UIITEN YbITyyra MyYMKYHAYK OepeT
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AHHOTaUMUA. B yCJIOBUAX CTPEMUTEIbPHON MHTErpanuu HCKyccTBeHHOro uHTesuiekta (VM) Bo Bce cdepsl, BKIIOYAA
obpas3oBaHue, IOHNMaHMe ero BJINAHMUA Ha Ipolecc o0ydeHus, oco0eHHO B 06J1aCcTH MpOorpaMMUpOBaHUsA, TpuobpeTaeT
nepBoCTelleHHOe 3HaueHue. llespio JaHHON pabOTHl OBIIM BBIABJIEHWE U OlleHKa BiauaAHUA MU Ha ¢opmupoBaHue
KOMITIeTeHI1I CTyJeHTOB B 00JIaCTH IPOrpaMMUPOBaHNA 1 pa3paboTka peKOMeHAalNIi 10 ONTUMHU3ALNH ero IpUMeHeHUs
B akajieMuueckoi cpefie. MicciejoBaHre IPOBOANIIOCH € UCNOJIb30BaHKEM SMIMPUYECKUX METOO0B, BKJII0Uasi aHOHUMHOe
AHKeTHpOBaHNe CTYJeHTOB BTOPHIX KypPCOB JIBYX BeyI[X YHUBEPCUTETOB. B X0ie ncciiefoBaHNsA OBLII0 YCTAHOBJIEHO, UTO
100 % ompoleHHBIX CTYIeHTOB aKTUBHO UCNOJb3yI0T UM B yueGHOM mpoliecce, IPU 3TOM 3HAaUMTeJbHOE OOJIBIINHCTBO
(78,5 %) perysisspHO B3auMoeicTByeT ¢ UM-NPpUIOXKEHUS MU, YTO CBUAETEIbCTBYET O BBICOKOM CTElNeH! 3aBUCHUMOCTH,
ycyrybJisieMoll HeJoCTaTOYHON (pyHAaMeHTaJIbHON NOATOTOBKOM M OTpaHWYEHHBIM AOCTYNOM K IUJIATHBIM pecypcaM.
BBIABIEHO, YTO CTYAEHTHI 4aCTO HEKPUTHYECKH BOCIPUHUMAIOT pe3ysbTaTel paboThl MU U CKJIOHHBI (HOKYCUPOBAThCS
Ha MOJIy4eHUU TOTOBOrO0 KOJa, He yriIyOJifAAch B NOHMMaHHe aJfOPUTMOB, YTO MOTEHIMAJIbHO NPHUBOAUT K yTpaTte
CaMOCTOATEIbHOCTH U MOABJIEHNI0 OIMO0K. HecMOTps Ha 3TH BBI30BHI, UM AeMOHCTpUpPyeT 3HaUUTe IbHbIe IPeMYyIIecTBa,
Takue Kak IepcoHann3anusa o0ydeHus, NoBulleHne 3()GeKTUBHOCTH U BOBJIEYEHHOCTH, NO3UIMOHUPYACh KaK MOITHBINI
BCIIOMOTaTeJIbHBIN MHCTPYMEHT AJiA IpenofaBaTesieil. IloslydeHHble JaHHBle TakXe yKas3blBalOT Ha HEJOCTATOYHYIO
auddepennuanuio nNoHATUN «HMM» 1 «HeHpOHHBIEe CeTH» CPelN PEeCNOHAEHTOB, YTO NOoAYepKHBaeT HeOOXOAWMOCTHb
0oJsiee TIyOOKOI TeOpeTHYecKoll MOATOTOBKM M Pa3BUTUA aHAJIUTUYECKUX CIOCOOHOCTeH. Pe3ysbpTaThl McCCaeOBAHUSA
NpeIoCTaBJIAIT IIeHHYyI0 NHGOopMaIuio JJia IpenofaBaTesiel U pa3paboTuynkoB 06pa3oBaTeIbHBIX IPOrpaMM, MO3BOJIAS
UM CKOPPEeKTHPOBaTh MOAXOABl K OOy4eHHI0 NMPOrpaMMHUPOBAHUIO, YCHUJIMTh aKLeHT Ha KPUTUYECKOM MBIIIJIEHUH U
CaMOCTOATEJIbHOCTH, a Takxe pa3paboraTh MeToauku 3P deKkTuBHON nHTerpanuu MU B yueGHBIN IpoLiecc ¢ y4eToOM ero
NperMyIllecTB U OrpaHUYeHUl

KrtoueBble crnoBa: o6pa3oBaTesibHBIIN Npoljecc; aBToMaTusanus; miatdopmsl; ChatGPT; Gemini; DeepSeek; GitHub
Copilot
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Abstract. The ability to master Chinese orthography is of increasing importance in global education, yet learners from non-
logographic backgrounds encounter persistent and distinctive obstacles. Addressing the specific challenges experienced
by Central Asian students is crucial for informing targeted teaching strategies. The present study sought to elucidate
the procedural difficulties and cognitive factors underlying stroke order errors in Chinese character writing among five
beginning-level international students from Kyrgyzstan and Uzbekistan, all native Dungan speakers fluent in Russian.
Utilising smart pen technology to record and analyse the writing process, the author of this study collected data on stroke
order errors during textbook-based copying exercises. Analysis of 605 error instances across 1,800 characters revealed
an average error rate of 33.6% per student for characters containing errors. The most prevalent error types were stroke
sequence errors (78.5%), stroke direction errors (19.3%), and stroke reversal phenomena (2.2%). Common sequence
errors included horizontal-vertical order reversal (31.4%) and component order reversal (28.6%), while frequent direction
errors involved confusion between ‘ti’ (32) and ‘pie’ (#f) strokes (52.1%). The findings indicated that, although a Dungan
language background may offer certain phonological advantages, it does not inherently support correct stroke order
execution, which is significantly influenced by prior Cyrillic/Russian script habits. This research advances understanding
of the specific procedural barriers faced by Central Asian learners and proposes evidence-based interventions for more
effective Chinese character instruction

Keywords: Chinese character acquisition; stroke sequence; Dungan language; error analysis; smart pen technology;
Cyrillic interference

H INTRODUCTION

The acquisition of Chinese characters poses a formidable
challenge for international students learning Chinese as
a second language, particularly for those whose native
writing systems differ fundamentally from the logograph-
ic nature of Chinese script. Mastery of correct stroke or-
der is widely recognised as essential — not only for the
aesthetic presentation of characters but also for facilitat-
ing character recognition, writing fluency, and long-term
retention (Sun et al., 2024; Yang & Tian, 2024). Empirical
research has shown that adherence to standard stroke or-
der principles enhances motor memory, accelerates char-
acter recognition, and increases the efficiency of charac-
ter production (Hou & Jiang, 2022). Central Asia offers
a unique sociolinguistic context for Chinese language

acquisition. Many students from countries such as Kyr-
gyzstan and Uzbekistan speak Dungan as their first
language — a Sinitic language historically derived from
north-western Chinese dialects, but which has been
written exclusively in Cyrillic script since the Soviet era
(Honkasalo, 2024). This creates an intriguing scenario:
while these learners possess phonological familiarity with
many Chinese morphemes, they lack exposure to Chinese
orthographic conventions. As mentioned by X. Duan &
Z. Cai (2024), the phonological proximity between Dun-
gan and Mandarin may facilitate vocabulary acquisition
and pronunciation; however, the stark orthographic di-
vergence between Cyrillic and Chinese scripts introduces
unique challenges in character production.

Suggested Citation: Lai, Y. (2025). A smart pen-based analysis of Chinese character stroke order errors among beginning Central
Asian students. Bulletin of the Jusup Balasagyn Kyrgyz National University, 17(2), 87-97. doi: 10.58649,/1694-8033-2025-2(122)-87-97.
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Recent advancements in digital technology have opened
new avenues for investigating the dynamic process of char-
acter writing. According to N. Ismail & D. Ghani (2021),
smart pen technology, capable of recording real-time
stroke sequence, direction, and timing, has emerged as a
powerful tool for analysing the specific difficulties encoun-
tered by different learner populations. Unlike tradition-
al error analysis, which focuses solely on the final written
product, smart pen data capture the temporal and spa-
tial dimensions of writing, offering valuable insights into
the cognitive processes underlying character formation.

Although prior studies have explored stroke order ac-
quisition among learners from alphabetic, syllabic, and oth-
er logographic backgrounds, research specifically targeting
Central Asian learners with Dungan backgrounds remains
notably limited (Hong et al., 2021; Liang & Ng, 2024). Giv-
en the increasing number of students from this region pur-
suing Chinese language studies, this population presents
a compelling case for examining the interplay between
phonological advantage and orthographic disadvantage
in character acquisition. To address this gap, the present
study investigated stroke order errors among five begin-
ning-level international students from Central Asia with
Dungan as their native language during the initial stages
of Chinese character acquisition. By leveraging smart pen
technology to analyse their writing processes, this research
aimed to identify error patterns, explore their underlying
causes, and propose targeted pedagogical interventions.
The findings have significant implications for curriculum
design, instructional practices, and the development of spe-
cialised learning materials tailored to this unique student
population. Specifically, this study sought to answer three
primary research questions: what types and patterns of
stroke order errors are most prevalent among Central Asian
students with Dungan language backgrounds; how do these
error patterns relate to the students’ prior experience with
the Cyrillic script; what pedagogical recommendations can
be derived from these findings to enhance character in-
struction for Central Asian learners.

M LITERATURE REVIEW
Research on Chinese character acquisition among second
language learners has expanded considerably in recent
years, with increasing emphasis on the role of stroke or-
der in successful character mastery. H. Hsiung et al. (2017)
demonstrated that correct stroke order significantly im-
proves character recognition, writing accuracy, and long-
term retention among learners. This was further corroborat-
ed by J. Xu & X. Jiang (2022), who found a strong correlation
between adherence to standard stroke order and enhanced
character recall and production in beginning learners.
The cognitive mechanisms underlying character acqui-
sition have been explored through neuroimaging studies.
For example, J. Zhang et al. (2022), utilising functional
magnetic resonance imaging (fMRI), revealed that learn-
ers’ neural pathways for processing new writing systems
are profoundly influenced by their first language script
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experiences. Their findings suggest that pre-existing neu-
ral networks, shaped by prior writing experiences, may
either facilitate or impede the acquisition of Chinese char-
acters. Extending this neurocognitive perspective, K. Lui et
al. (2023) employed event-related potential (ERP) tech-
niques to investigate children’s neural responses to stroke
order violations. Their results showed that both anterior
N2 and posterior P3 ERP components were heightened in
response to incorrect stroke order, indicating the brain’s
sensitivity to stroke sequence even at an early age. Nota-
bly, poor spellers exhibited a reduced right lateralised N2
response, which was closely linked to weaker spelling and
reading performance. This suggests the right lateralised N2
as a potential neural marker for Chinese literacy develop-
ment and highlights the foundational importance of stroke
order knowledge in both reading and spelling acquisition.

The distinctive linguistic background of Central Asian
students with Dungan heritage has attracted scholarly at-
tention. E. Allés (2005) offered a comprehensive historical
account of the Dungan language, tracing its evolution from
north-western Chinese dialects and its subsequent adoption
of Cyrillic script during the Soviet era. P. Kokaisl (2025)
found that while Dungan speakers exhibit superior phono-
logical skills in Chinese learning, they do not demonstrate
a significant advantage in character writing compared to
learners from unrelated language backgrounds, underscor-
ing the dissociation between phonological familiarity and
orthographic competence.

Technological innovation has transformed re-
search methodologies in character acquisition. Y. Lai &
X. Zhang (2021) developed quantitative methods for assess-
ing key aspects of handwritten Chinese characters produced
by CFL (Chinese as a Foreign Language) learners, including
stability, symmetry, and inclination. Their comprehensive
analytical framework allows for the objective evaluation of
character writing quality based on calligraphic principles,
providing a solid foundation for further empirical research
in this area. On this basis, they employed digital ink tech-
nology to analyse the dynamic process of Chinese character
writing among beginning-level Chinese language learners,
capturing temporal and spatial dimensions of handwriting
behaviours that are not observable in static written prod-
ucts (Lai & Zhang, 2024). Their research further explored
the factors influencing dynamic stroke writing behaviours,
revealing that variables such as character complexity,
stroke type familiarity, and learner background serve as
significant predictors of stroke writing quality. These find-
ings contribute to a deeper understanding of the dynamic
and multifaceted nature of Chinese character acquisition.

Recent advancements in educational technology have
also shown promise in supporting character writing devel-
opment. L. Wong et al. (2023) introduced Al-Strokes, a ma-
chine learning-powered Chinese handwriting learning tool
that provides real-time, personalised feedback to students. In
a controlled trial, students who used AI-Strokes demonstrat-
ed significantly greater improvements in handwriting accu-
racy, particularly in stroke order, stroke direction, and the




avoidance of extra or missing strokes, compared to those re-
ceiving conventional instruction. The study suggests that per-
sonalised digital feedback and multimodal task design can
foster orthographic awareness and enhance the psycholin-
guistic processes underlying Chinese handwriting acquisition.
The pedagogical value of error pattern analysis has
been emphasised by Y. Hao et al. (2021), who demonstrat-
ed that instructional interventions tailored to identified
error patterns significantly improve character writing ac-
curacy among beginners. The relationship between char-
acter complexity and error frequency has been established
by C. Chan (2020), who observed that error rates increase
proportionally with stroke count and structural intricacy.
In summary, the literature reveals substantial gaps in the
understanding of Chinese character acquisition among
Central Asian learners with Dungan language backgrounds.
The author of the present study sought to address these
gaps by providing empirical insights into the specific chal-
lenges faced by this population, thereby informing more
effective and culturally responsive pedagogical strategies.

B MATERIALS AND METHODS

This study recruited five international students (four males,
one female) from Central Asia, all of whom were enrolled
in an elementary Chinese language programme at a uni-
versity in Gansu Province, China. The participants ranged
in age from 19 to 23 years (M = 20.8, SD = 1.48) and
had been studying Chinese for an average of 4.2 months
(SD = 0.84) at the time of data collection. Three partici-
pants were from Kyrgyzstan and two from Uzbekistan. All
reported Dungan as their first language and demonstrated
native-like fluency in Russian as their second language, re-
flecting the unique multilingual context common among
Central Asian populations. Importantly, none of the partic-
ipants had prior experience with Chinese character writing
before commencing their formal studies. While Dungan
is a Sinitic language historically linked to Mandarin, it is
written exclusively in Cyrillic script in contemporary con-
texts, meaning these learners approached Chinese charac-
ter writing as a novel orthographic system. All participants
were recruited via voluntary participation following an in-
formation session about the research project during their
Chinese language class. The study was conducted from Oc-
tober to December 2023. Informed consent was obtained
from all participants. The study protocol was reviewed and
approved by the university’s Institutional Review Board,
ensuring compliance with ethical standards for research in-
volving human subjects (ASA, 2018).

Character selection. A total of 120 Chinese charac-
ters were selected for the writing task. These characters
were drawn from the textbook Developmental Chinese (Ji-
hua, 2011), which is currently used by the learners, and
represent the vocabulary introduced during the first eight
weeks of instruction. The selection aimed to encompass a
range of structural complexities, with characters varying
from 2 to 12 strokes, and to include diverse structural types
such as left-right, top-down, and enclitic forms. All selected
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characters adhere to the standard stroke order prescribed
by the Stroke Order Specification for Common Characters
in Modern Chinese issued by the State Language Commis-
sion of China (2020). This careful selection ensured eco-
logical validity, as the characters closely reflect the actual
learning content and challenges faced by beginners in the
classroom. Furthermore, the inclusion of both characters
that strictly follow stroke order norms and those that devi-
ate from them enables a nuanced analysis of error patterns
related to both standard conventions and exceptional cases.
Smart pen technology. To accurately capture the
writing process, this study utilised the Evernote Smart Pen
system. This digital pen records handwriting in real time,
transmitting detailed stroke sequence and direction data to
the Evernote application. Used in conjunction with special-
ised notebooks, the system enables precise tracking of pen
movements, including the timing, order, and direction of
each stroke. By leveraging this technology, researchers are
able to analyse not only the final written product but also
the dynamic process of character formation. This approach
yields a rich dataset for identifying stroke order errors, hes-
itations, and self-correction attempts. The digital recording
of the entire writing process offers significant methodolog-
ical advantages over traditional paper-and-pencil tasks. It
enables fine-grained temporal analysis and allows for the
detection of overt errors as well as near-misses or correc-
tions that may not be apparent in the final written form.
Procedure. Data collection was conducted through
individual sessions held in a quiet classroom environment
to minimise distractions. Each participant completed three
sessions, each lasting approximately 60 minutes, with ses-
sions scheduled one week apart to mitigate fatigue and
practice effects. During each session, participants were in-
structed to copy 40 characters from their textbook using
the smart pen and specialised notebook. Characters were
presented individually on a computer screen, and partic-
ipants were asked to write each character as they would
during regular coursework. To ensure that writing behav-
iour reflected participants’ natural strategies and habits,
no explicit instruction regarding stroke order was provid-
ed, and no time limit was imposed. Prior to the first ses-
sion, participants completed a detailed background ques-
tionnaire, which gathered information on their language
learning history, educational background, and any prior
exposure to Chinese characters. After completing all writ-
ing tasks, each participant participated in a semi-structured
interview designed to elicit qualitative data on their char-
acter learning strategies, perceived difficulties, and any
cross-linguistic influences affecting their writing process.
Error classification. Stroke order errors were clas-
sified using a modified taxonomy based on L. Ch’ng et
al. (2018), with additional subcategories developed to ac-
count for patterns specific to this learner population. The
primary error categories included stroke sequence errors,
stroke direction errors, and stroke reversal phenomena.
These categories, along with their definitions, specific
manifestations, and examples, are summarised in Table 1.
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Table 1. Classification and exai

les of stroke errors in Chinese character writing

Error category Definition

Specific manifestation

Examples

Deviations from the prescribed
order of strokes, while
maintaining correct stroke
direction and form

Stroke sequence errors

1. Horizontal-vertical order

2. Component order reversal
3. Outside-inside order reversal
4. Other sequence deviations

1.Writing the vertical stroke before
the horizontal in “+”
2. Writing the right component
before the left in “5F”
3. Writing the inner part before the
enclosure in “[E]”

reversal

Incorrect execution of the

roke direction error: . . e 1
Stroke direction errors direction of individual strokes

1. Confusion between t{ (3&) and

2. Confusion between na (%) and

3. Horizontal strokes written right- direction
to-left 4. Vertical strokes in reverse
4. Vertical strokes written bottom- direction

pi& (0 strokes 1. Writing 2 as #{ or vice versa
2. Writing #% as il or vice versa

pi& (0 strokes 3. Horizontal strokes in reverse

to-top

Violations of principles
governing the general directional
flow of character construction

Stroke reversal
phenomena

1. Bottom-to-top construction
2. Right-to-left construction
3. Other global reversal patterns

1. Assembling the character from the
bottom up
2. Assembling from right to left
3. Other systematic directional
reversals

Source: developed by the author

To ensure the accuracy and consistency of error iden-
tification, two trained raters independently coded the vid-
eo recordings and digital pen data. Inter-rater reliability
was calculated using Cohen’s kappa coefficient. Any dis-
crepancies encountered during the coding process were re-
solved through discussion and consensus with a third rater,
an expert in Chinese orthography and second language
(L2) writing research. This rigorous, multi-rater approach
served to establish the reliability and validity of the error
classification process.

Statistical analysis. Descriptive statistics were com-
puted to summarise the frequencies of different error types,
as well as to examine distributions across various character
features and participant characteristics. Chi-square tests
were conducted to assess the relationship between char-
acter structural features (such as configuration type) and
the occurrence of specific error types. Additionally, corre-
lation analyses were performed to explore the association
between character complexity — operationalised as stroke
count — and error frequency. All statistical analyses were

carried out using SPSS version 28.0, with the significance
threshold set at p < 0.05, unless otherwise specified.

M RESULTS AND DISCUSSION

Overall patterns and structural influences

on stroke order errors

Analysis of the 1,800 characters produced by the five par-
ticipants (360 characters per participant) revealed a total
of 605 characters containing at least one stroke order error.
This corresponds to an overall error rate of 33.6%. Nota-
bly, error rates exhibited considerable individual variation,
ranging from 26.4% to 41.7% (Mean = 33.6%, Standard
Deviation = 5.8%), despite the participants sharing similar
linguistic backgrounds and instructional exposure. The dis-
tribution of identified error types is summarised in Table 2.
Stroke sequence errors emerged as the most prevalent cat-
egory, accounting for 78.5% of all observed errors. Stroke
direction errors constituted 19.3% of the total, while in-
stances of stroke reversal phenomena were relatively infre-
quent, representing only 2.2% of all errors.

Table 2. Distribution of stroke order error types

Error type Number of occurrences Percentage
Stroke sequence errors 475 78.5%
Stroke direction errors 117 19.3%

Stroke reversal 13 2.2%
Total 605 100%

Source: developed by the author

Further analysis within the category of stroke sequence
errors indicated that horizontal-vertical order reversal was
the most common subtype, contributing to 31.4% of these
errors. This was followed by component order reversal
(28.6%), outside-inside order reversal (22.3%), and other
sequence errors (17.7%). Among stroke direction errors,
confusion between ti (}2) and pié (#) strokes was the
most frequently observed subtype, accounting for 52.1%
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of direction-related errors. Other notable direction errors
included incorrect horizontal stroke direction (28.2%),
incorrect vertical stroke direction (12.8%), and confusion
between na (¥5) and pié& () strokes (6.9%).

Chi-square analysis revealed a statistically signifi-
cant association between the structural configuration of
characters and the type of stroke order errors observed
(x*> = 18.74, < 0.01). Specifically, characters with a




left-right structure were disproportionately associated with
component order reversal errors. Conversely, characters
featuring an enclosed structure demonstrated higher rates
of outside-inside order reversal errors. These findings sug-
gest that particular structural configurations present dis-
tinct challenges for Central Asian learners, likely stemming
from the cognitive demands associated with segmenting
and correctly sequencing complex visual forms.

Furthermore, a moderate positive correlation was
identified between character complexity, as measured by
stroke count, and overall error frequency (r (N -2) = 0.42,
p < 0.01). This indicates that, generally, characters with a
higher number of strokes were more prone to stroke order
errors. However, this relationship was not strictly linear.
Notably, some visually simple characters that possess irreg-
ular stroke order conventions (e.g., “/1”, “Z”) exhibited
disproportionately high error rates. This observation under-
scores that visual complexity alone is not the sole deter-
minant of stroke order difficulty, and suggests that the in-
terplay of structural regularity and idiosyncratic exceptions
significantly influences error patterns among L2 learners.

In summary, the overall error patterns and their struc-
tural underpinnings highlight the necessity for a nuanced
approach to character instruction, one that takes into ac-
count not only general complexity but also the specific con-
figuration and conventionality of each character. This pro-
vides a foundation for understanding how learners’ errors
are shaped by the visual and cognitive demands of Chinese
script, which is further complicated by cross-linguistic in-
fluences discussed below.

Cross-linguistic influence

and orthographic learning challenges

Analysis of error patterns in relation to participants’ estab-
lished writing habits revealed distinctive influences stem-
ming from their prior experience with the Cyrillic script.
The predominance of horizontal-vertical order reversal
errors (e.g., executing vertical strokes before horizontal
strokes) appears to reflect the prevalent top-to-bottom
writing orientation characteristic of many Cyrillic let-
ters. Similarly, the observed tendency to write horizontal
strokes from right to left, deviating from the standard left-
to-right direction in Chinese, aligns with certain Cyrillic
handwriting conventions.

Qualitative data gathered from post-task interviews
corroborated these quantitative findings. Several partici-
pants explicitly acknowledged transferring writing habits
acquired from Russian to their Chinese character writing.
For instance, one participant remarked, “When I write in
Russian, I often start from the top and work my way down.
I think I'm doing the same thing with Chinese characters
without realising it.” Another participant noted, “Some
strokes in Chinese characters remind me of parts of Rus-
sian letters, so I write them the same way.” These self-re-
ported observations suggest that deeply ingrained motor
routines, developed over years of writing in Cyrillic, cre-
ate significant interference in the acquisition of correct
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Chinese character stroke order. This phenomenon indicates
that cross-script interference is not confined to abstract or-
thographic knowledge but also manifests substantively in
the procedural and motor domains of writing. The persis-
tent confusion between ti (32) and pié (#) strokes, in par-
ticular, highlights the considerable challenge learners face
when acquiring new stroke types that lack direct analogues
or similar motor execution patterns in the Cyrillic script.

Despite the participants’ Dungan linguistic back-
ground affording a degree of phonological familiarity with
numerous Chinese morphemes, no discernible advantage
was observed in their stroke order execution when com-
pared to typical error patterns documented for learners
from non-Sinitic language backgrounds. This observation
suggests that phonological proximity does not inherently
translate into orthographic proficiency, particularly when
the learner’s first language (L1) employs a fundamentally
different writing system.

Participants themselves acknowledged this apparent
disconnect. As one individual articulated, “I can under-
stand many Chinese words because they sound similar to
Dungan, but writing the characters is completely new to
me because we only use Russian letters for writing Dun-
gan.” This distinction highlights the critical need to differ-
entiate between the potential for lexical and phonological
transfer and the distinct challenges associated with acquir-
ing orthographic and procedural knowledge in second lan-
guage writing. In conclusion, the cross-linguistic influence
of Cyrillic script experience is pervasive and multifaceted,
affecting not only the sequencing and directionality of
strokes but also the very motor routines learners bring to
character writing. This underscores the importance of ad-
dressing both cognitive and procedural aspects of writing
in the instructional design for this learner group.

Pedagogical implications

and instructional recommendations

The distinct error patterns identified in this study carry
significant implications for the design and implementation
of Chinese character instruction tailored for Central Asian
learners. The predominance of stroke sequence errors, par-
ticularly horizontal-vertical order reversals, underscores
the necessity for explicit instruction in the fundamental
principles governing Chinese character stroke order. This
instruction should place a particular emphasis on contrast-
ing these principles with established Cyrillic writing habits.
Instructional materials should be systematically organised
to address structural configurations known to present spe-
cific challenges, such as enclosed characters and left-right
structures. Furthermore, these materials should incorpo-
rate targeted practice designed to help learners internal-
ise crucial sequencing rules, such as ‘outside-before-inside’
and ‘left-before-right’. In addition, it is important for in-
structors to recognise that learners’ previous literacy ex-
periences may shape their approach to Chinese character
writing in subtle ways. For example, the tendency to ap-
ply Cyrillic-based sequencing or directionality rules can
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persist even after initial instruction. Therefore, repeated
and varied practice opportunities — such as copying, dicta-
tion, and guided writing tasks — should be integrated into
the curriculum to reinforce correct stroke order and direc-
tion. Teachers might also consider the use of error analy-
sis as a regular classroom activity, encouraging students
to identify and correct common mistakes both individually
and collaboratively.

Considering the pronounced influence of Cyrillic writ-
ing habits on stroke direction errors, instructors should
explicitly highlight and address differences in writing di-
rectionality, especially concerning horizontal and diagonal
strokes. The observed disconnect between phonological fa-
miliarity and orthographic accuracy strongly suggests that
educators should not presume that Dungan speakers’ lin-
guistic background automatically confers an advantage in
the domain of character writing. On the contrary, system-
atic and explicit character writing instruction remains es-
sential, employing approaches comparable to those utilised
for learners from alphabetic or other non-character-based
linguistic backgrounds.

Furthermore, the integration of technology, such as
smart pen systems, can significantly enhance the provision
of immediate and detailed feedback and facilitate a more
granular analysis of the writing process. This technologi-
cal support can thereby assist both educators and learners
in identifying and remediating persistent error patterns.
Additionally, incorporating kinaesthetic and visual learn-
ing strategies — including techniques like air-writing, fin-
ger tracing, and the use of color-coded stroke order dia-
grams — may prove beneficial in helping learners establish
new motor routines distinct from those habituated through
Cyrillic script. It is also advisable to create a supportive
classroom environment that encourages risk-taking and
values the process of learning from errors. Peer support
networks, collaborative group work, and scaffolded prac-
tice can all contribute to building learner confidence and
resilience when grappling with the complexities of Chi-
nese character formation.

Instructional interventions should also include oppor-
tunities for learners to reflect on their own writing habits,
perhaps through video analysis or peer feedback sessions,
to increase awareness of cross-script interference. This
metacognitive component can empower learners to con-
sciously monitor and adjust their writing behaviours, fos-
tering greater autonomy in mastering Chinese character
stroke order. In summary, effective pedagogy for Central
Asian learners must combine explicit contrastive analysis,
targeted practice, technological support, and metacogni-
tive strategies to address the complex interplay of struc-
tural, cognitive, and procedural challenges in Chinese
character writing.

Comparative analysis of research
on character writing acquisition
The findings of this study both align with and diverge
from previous research on Chinese character writing
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acquisition among diverse learner populations. For in-
stance, M. Kong (2020) found that stroke sequence and
character configuration errors were most common among
Hong Kong children, closely linked to visual discrimination
and spatial memory, and decreased with age and schooling.
This highlights the developmental trajectory of orthograph-
ic knowledge in native learners. For learners of Chinese as
a foreign language, similarities and cross-linguistic differ-
ences emerge. S. Deng & W. Hu (2022) identified stroke or-
der errors as most prevalent but noted that error types and
frequencies varied with learners’ first language and writing
experience. C. Looi-Chin et al. (2018) reported that busi-
ness students frequently made stroke omissions, additions,
and misplacements, particularly with complex or unfamil-
iar characters, and that interference from alphabetic scripts
led to systematic errors in stroke direction and order.

Y. Han & N. Pankitwanitjalearn (2021) observed that
Thai university students showed frequent stroke order er-
rors in complex characters, attributing this to the influence
of Thai script writing habits. This aligns with the present
study’s finding that cross-script interference, such as from
Cyrillic or other alphabetic systems, shapes the types and
frequencies of stroke errors, including horizontal-vertical
order reversals. C. Chen & L. Feng (2016) found that Italian
beginners struggled with universal stroke order rules, but
errors were more pronounced when learners’ native scripts
differed greatly from Chinese in structure and direction,
supporting the idea that L1-L2 script similarity influenc-
es error patterns. J. Xing & M. Yang (2021) analysed Ko-
rean intermediate learners, noting a tendency to process
characters holistically by breaking them into components
and radicals. While these learners could analyse structure
and integrate form, sound, and meaning, they often made
errors like stroke deletion, substitution, and dislocation —
especially with visually or phonetically similar characters.
The study emphasised the need to consider the relationship
between Chinese characters and language when analysing
acquisition and errors.

Overall, this study extends prior research by clarify-
ing how cross-script interference from alphabetic systems
manifests in stroke order and character structure errors.
While stroke sequence errors are common across native and
non-native learners, the specific patterns and causes — such as
L1 script influence, character similarity, and holistic versus
componential processing — underscore the need for tailored
instructional approaches. These insights deepen the under-
standing of the procedural and cognitive aspects of Chinese
character acquisition among second language learners.

B CONCLUSIONS

This study provided a systematic investigation of stroke or-
der errors in Chinese character writing among five begin-
ning-level Central Asian students, all native Dungan speak-
ers, within a university-level Chinese programme in Gansu.
Despite their inherent linguistic closeness to Chinese via
their Dungan native tongue, participants demonstrated a
significant frequency of stroke order inaccuracies, with an




average error rate of 33.6%. The predominant error catego-
ry was stroke sequence errors (78.5%), followed by stroke
direction errors (19.3%), and instances of stroke reversal
(2.2%). The most common sequence errors included hori-
zontal-vertical order reversals and component order mis-
placements, whereas direction errors frequently involved
confusion between ti (}2) and pie (#) strokes.

These results yield crucial insights into the acquisi-
tion of Chinese orthography by this learner demograph-
ic. Notably, the anticipated orthographic benefits from
Dungan-Chinese phonological and lexical similarities did
not materialise in the procedural domain of stroke order.
Conversely, the learners’ profound familiarity with Cyril-
lic script — characterised by distinct stroke directionality
and sequencing conventions — proved to be a considera-
ble influencing factor, leading to discernible patterns of
interference. These patterns were particularly evident in
errors related to stroke direction and the ordering of com-
plex or enclosed character components, highlighting the
cognitive and motoric hurdles involved in adapting to a
fundamentally different writing system. Furthermore, the
investigation uncovered substantial individual differences
in error rates and patterns, emphasising the importance of
personalised instructional strategies. Individuals exhibiting
fewer errors generally approached writing with greater
deliberation and metacognitive awareness, often pausing
for planning prior to execution. This observation implies
that cultivating metacognitive strategies and encouraging
learners to consciously reflect on stroke order principles
may bolster accuracy and aid the internalisation of stand-
ard writing conventions.

Theoretically, this research enriches the broader liter-
ature on cross-linguistic influence and second language or-
thographic acquisition. The emergent patterns lend support
to a multi-faceted model of language transfer, which differ-
entiates between lexical/phonological knowledge and pro-
cedural/motor skills. Although Dungan’s phonological con-
gruence with Chinese might facilitate oral comprehension
and vocabulary learning, the procedural acumen essential
for accurate character composition appears more profoundly
influenced by the learners’ established literacy experiences
in Cyrillic. This emphasises the imperative to account for
the intricate interplay of linguistic, cognitive, and motor fac-
tors within models of second language writing development.

In terms of methodology, the application of smart pen
technology was exceptionally valuable for capturing the
dynamic process of character production. The detailed tem-
poral data on stroke sequencing, hesitations, and writing
rhythm offered visibility not merely into manifest errors but
also into the underlying cognitive processes and self-cor-
rection mechanisms learners employed. Such technologi-
cally augmented methods present encouraging pathways
for future research and pedagogical practices, facilitating
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more precise diagnostics of learning challenges and the
creation of targeted feedback systems. Pedagogically, these
outcomes directly inform Chinese language instruction for
Central Asian learners. The study concludes that effective
teaching must conscientiously address the interference
from Cyrillic script by emphasising comparative analysis of
writing systems and providing targeted training on Chinese
character-specific rules and structures. Furthermore, the
development of metacognitive skills and deliberate prac-
tice is pivotal for learners to supersede ingrained Cyrillic
habits and assimilate new orthographic procedures.

Prospectively, subsequent research endeavours should
explore the longitudinal trajectory of stroke order acquisi-
tion among Central Asian learners, assessing whether the
identified error patterns diminish with augmented profi-
ciency and exposure. Studies evaluating the effectiveness
of targeted instructional strategies — such as explicit con-
trastive analysis, kinaesthetic training, and real-time digital
feedback — would refine best practices in Chinese character
pedagogy. Additionally, comparative studies with learners
from varied linguistic origins could elucidate the relative
impacts of Dungan language background versus Cyrillic lit-
eracy on character learning achievements. Ultimately, with
the intensification of China’s educational and economic
ties with Central Asian nations, particularly through initi-
atives like the Belt and Road, the imperative for culturally
attuned and linguistically sensitive Chinese language peda-
gogy grows more pressing. This research offers empirically
substantiated perspectives for educators, curriculum devel-
opers, and policymakers alike, underscoring the necessity
of customised instructional methods that cater to the spe-
cific difficulties encountered by these learners in mastering
Chinese orthography. Through enhancing comprehension
of cross-linguistic and cross-script dynamics, this work es-
tablishes a foundation for more efficacious and inclusive
Chinese language education within an ever-more intercon-
nected global landscape.
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Bop6op A3usanblK 6awiTanrbiy CTYAEHTTEePAUH KbiTaln
nepornndTepmHUH YepTanap TapTM6UHAErn KatanapbiH
aKblNiAyy KaneM TeXHONOrusacbl MEHeH Tanaoo
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AHHoTauums. Keitail opdorpadusackH ©3A6IITYPYY AYHHOIYK OryinM 6epyyae 6apraH caliblH MaaHWIYy 60J1yn 6aparar,
OUpPOK JiororpaduKaIbIK 3MeC TUJIJUK Y6PeJeH KeJIreH OKyydyyJiap TYPYKTYy KaHa e3re4e KBIHBIHYBUIBIKTApra TYII
6osrymat. Bop6op A3UAJBIK CTyAEHTTEPAUH ©3re46 KbIFBIHYBLIBIKTAPHIH MU3WJIA66 MaKCaTTyy OKYTYyY CTpaTerusaiapbiH
WIITEN YBITyy YYYH MaaHuiayy. Bysn usungee KelpreiscraH xaHa ©30ekcTaHAaH KeJreH, AyHraH TWJIMHAE CYWJIOTOH
’KaHa OpyC TWJIMH SpPKUH OwmireH Oem OamTajrbly JEeHr3JIIerH CTYAEHTTHUH KbITall HeporjmbTepuH Xa3yyAarsl
YepTasiap TapTUOMH/Er'Y KaTaJIap/blH [POLeyPaJIbIK KBIMBIHYBLIBIKTAPBIH XaHa KOTHUTUBANK (HAKTOPJIOPYH aHBIKTOOTO
OarpiTTasirad. JKa3yy MpOLIECCHMH JXasblll aJlyy >XaHa TaJIo0 YYYH akKbUIIyy KaJieM TeXHOJIOTUACHH KOJIOHYII,
U3WJI®6HYH aBTOPJIOPY OKYY KUTEOMH/ery KouypYy KeHYTYYJepy yUypyH/a yepTajap TapTuOuHaeru katajgap 60roHYa
MaaJibiMaTTapAsl yoryJjitkad. 1800 ueporsiud G6oroHuya 605 KaTa yuypyHyH aHaJu3u ap OUp CTYAEHT YYYH KaTacel 6ap
neporudTepArH OPTOYO KaTa JeHr’asu 33,6 % SKeHHMH KepcoTTy. DH Kell Ke3JelIKeH KaTa TYPJIepy: YepTajiapAblH
BIpaAaTTyyJIyry 60toHuYa KaTayap (78,5 %), uepTasiapabiH 6arsiThl 6otoHYa KaTaap (19,3 %) xkaHa yepTasiapIbiH HTHBEPCUSCHI
denomenn (2,2 %). blpaaTTyysyk KaTajapblHBIH WYMHEH TOPU30HTAJIABIK-BEPTUKAJIIBIK TAPTUITUH WHBEPCHUACH
(31,4 %) xxaHa KOMIIOHEHTTEPIUH TAPTUOMHUH UHBEPCUSCH (28,6 %) Ko Ke3/ielice, 6arsT KaTaJlapblHBIH apackiHaa “Tu”
(38) xana “mve” (M) wepranapebn apamamem kerumm (52,1 %) 6ackiMayy 60JroH. YKBIABHTHIKTApP AyHraH TUJIMHUH
(pOHOJIOTHAIBIK APTHIKYBLJIBIKTApEl OOJITOHY MeHeH, OyJ TWJI depTajiap TapTUOWH Tyypa arkapyyra ebesre Ty30eil
TypraHsiH, OyJ1 Ipoliecc KUPUJUIHNIA/0pyC Ka3yyCyHYH alaTTapblHaH OJIyTTYy TaacupJieHepyH KepceTTy. By usmingee
Bop6op A3HATBIK OKyydYyjap Tyl OOJITOH ©3re4e NpoLeaypasblK TOCKOOJAYKTapAbl TYIIYHYYHY TepeHIEeTHI, KbITal
reporjiudTepUH OKYTYYHYH HaTBHIXKAIYYJIyTyH )XOTOpyJaaTyy YYYH AajiiJijepre Heru3aereH yapajgapAbl CyHYIITaluT

Herusru cespnep: keitaii neporaudTepuH e300IITYPYY; YepTaiap bpaaTTyyJIyry; AYHTaH TUJIW; KaTaJdapbl TaJI[oo;
aAKBUIAYY KajieM TeXHOJIOTHACH; KUPUJUTULIAQHBIH TaaCUupU
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AHanuns3 oWwMU6OK NopsaaKa HauepTaHUa KUTanckux nepornudos
Y HAUMHAIOLWUX CTYAEHTOB U3 LleHTpanbHOM A3umn
C UCNONb30BaHUEM TEeXHONOMrMU YMHOM PyUKH
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AHHOTauumsa. OpJiafeHne KuTarickon opdorpadueii npuobpetaet Bce H6oJibliee 3HaUeHNE B IJ106aJIbHOM 00pa30oBaHUM,
OIIHAKO yyaIluecs U3 HeJIororpaduyeckux A3BIKOBBIX CPe/l CTAJIKUBAITCA CO ciennudUYecKUMH TPyAHOCTAMU. M3ydeHune
KOHKPETHBIX ITPO6JIeM, ¢ KOTOPbIMH CTAJIKUBAIOTCA CTYOEHTH U3 l{eHTpaspHON A3uu, UMeeT KJII0UeBoe 3HaYeHHue A
pa3paboTKH IlejleHallpaBJIeHHBIX cTpaTeruil obyueHus. Hacrosiiee ucciefoBaHue ObUIO HanpaBjeHO HA BBIABJIEHHE
MpOoLeTyPHBIX TPYAHOCTEH U KOTHUTUBHBIX (PAaKTOPOB, JIeXAI[UX B OCHOBE OMMOOK B MOPAAKE YepT NpU HAMKMCAHUHU
KUTAUCKUX MePOTrIN(OB y IATH CTYIEHTOB HAYaJIbHOTO YPOBHA M3 KbIpreizcrana 1 Y36eKUCTaHa, ABJIAIIINXCA HOCUTEIIAMU
JIYHT'aHCKOTO fA3BIKa M CBOOOJHO BJIAJICIOMINX PYCCKUM. VICMOJIb3ysA TEXHOJIOTHI0 YMHOW PYYKU JUJIA 3alUCU U aHAJIN3a
rpoliecca nricbMa, aBTOp UCCIIeJOBaHUsA coOpaJl JaHHbIe 00 omIMOKax B IOPAJIKE YePT BO BpeMs BBIIIOJIHEHUA YIIPaXKHEHUH
10 KONMMPOBaHUI0 U3 yuebHuka. AHaiau3 605 ciayyaeB omubok B 1800 uepornudax nmokasaja CpeJHIOI 4acTOTY OMIKO0K
33,6 % Ha OgHOTO0 CTyJeHTa AJiA ueporiaudos, cogepxamux ook, Hanbosiee pacrpocTpaHEHHBIMU TUIIAMU OIIMOOK
6bUTH OIIMOKY B mocJyieoBaTesbHOCTU 4epT (78,5 %), omubku B HanpasjeHuu 4epT (19,3 %) u dpeHomMeH MHBEPCUU
uepT (2,2 %). Cpeau omMOOK MOCJIEAOBATEIPHOCTY Yallle BCETO BCTPEYAJIMCh WHBEPCUS MOPSAAKA TOPU3OHTAIBHBIX U
BepTUKaJIBHBIX uepT (31,4 %) u nHBepCcHsA NopsAaKa KOMIOHEHTOB (28,6 %), B TO BpeMs KaK CpeAu OMUOOK HallpaBJIeHUA
npeo6yiafiasia MyTaHuIa Mexay depramu «tu» (32) m «mpe» (M) (52,1 %). PesynbraThl mokasanam, 4TO, HECMOTPS Ha
onpejesieHHbIe GOHOJIOTMYECKHE TPENMYIECTBA AYHIAHCKOTO A3bIKa, OH He CIIOCOOCTBYET NPAaBUJIBHOMY BBIITOJTHEHUIO
MOPAAKA YEPT, KOTOPBII 3HAYMTEJIBHO 3aBHUCUT OT IPUBBIYEK, CHOPMUPOBAHHBIX KUPUJUIMYECKUM/PYCCKUM IHCHMOM.
HWccnenoBanue yrirybJiseT HOHUMaHNe crenuduyecKux IpoleypHbIX 6apbepoB, ¢ KOTOPBIMU CTAJIKUBAIOTCSA y4alluecs
u3 LleHTpanbHOU A3um, U NpeAsaraeT Hay4YHO OOOCHOBaHHBIE MepHl Ui 6oJiee 3G PeKTUBHOro oO0y4deHNs HaNMCaHUIO
KUTANCKUX ueporandos

KriloueBble cnoBa: ocBoeHHEe KUTAWUCKUX HeporjndoB; IMOCJIeAOBAaTEIbHOCTh YepT; AYHTAHCKHUU S3bIK; aHaIu3
OIMOOK; TEXHOJIOTUSI YMHOUM PYYKU; BJIUSHUE KUPUJLJIUIIBI
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Abstract. This article addressed the pressing issue of developing future doctors’ readiness for effective intercultural
interaction within the multicultural society of Kyrgyzstan. The aim of the study was to analyse contemporary approaches
to fostering intercultural competence among medical students and to develop recommendations for integrating these
approaches into the educational process. To achieve this objective, both qualitative and quantitative methods were
employed, including content analysis of medical university curricula and a survey of senior students from the I.K. Akhunbaev
Kyrgyz State Medical University and Osh State University (N = 347). The study revealed that the cultural, linguistic, and
religious diversity of Kyrgyzstan’s population has a direct impact on the quality of healthcare delivery. According to the
survey results, 68% of respondents reported frequent difficulties in communicating with patients due to language barriers,
while 57% had encountered conflicts arising from differing perceptions of illness and traditional treatment methods.
Furthermore, 92% of the participants indicated a lack of systematic courses on intercultural communication within their
academic programmes. This is supported by the content analysis, which showed that less than 1% of subjects include
modules on ethnopsychology or medical anthropology. The authors propose specific measures for modernising medical
education, including the introduction of a compulsory module titled “Intercultural Aspects of Medicine”, training academic
staff in cross-cultural teaching methodologies, and fostering a multicultural environment in universities through exchange
programmes and the establishment of “Ethno-Clubs”. It was found that students with practical experience in multinational
clinics demonstrated intercultural sensitivity levels 34% higher than those without such experience. The findings of this
study have practical value for medical universities, the Ministry of Health, and international organisations, contributing
to improved quality in medical education and enhanced interethnic interaction within Kyrgyzstan’s healthcare system
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H INTRODUCTION

Modern society is evolving in the context of globalisation,
which contributes to the active expansion of intercultural
contact across all areas of life, including healthcare. For
Kyrgyzstan, as a multi-ethnic state, this creates specific
conditions in which medical professionals regularly inter-
act with representatives of diverse cultures. As a result, the
need to prepare future doctors for professional activity in
a culturally diverse environment is increasing. The devel-
opment of intercultural competence among medical stu-
dents is becoming a crucial task for the medical education
system and represents a significant pedagogical challenge
(Kozubovska et al., 2022). A review of the literature sug-
gests that addressing this challenge requires the implemen-
tation of modern educational approaches, such as active
learning methods, the integration of intercultural com-
ponents into academic curricula, and the development of
practical experience. Successfully addressing this issue will
enhance the quality of medical care in culturally diverse
contexts and strengthen interethnic harmony in society.

In recent years, medical education in Kyrgyzstan has
been actively evolving with a focus on training profession-
als capable of working effectively in multinational and
multicultural environments. A key aspect of this process is
the development of intercultural competence among future
doctors. A group of researchers, O. Heller et al. (2023), con-
ducted a mixed-methods study exploring the attitudes of
medical students in Kyrgyzstan towards family medicine.
The findings revealed that while future doctors generally
recognise its significance within the healthcare system, they
also note existing gaps in their educational training, par-
ticularly in the area of intercultural communication, which
hinders effective interaction with patients from various eth-
nic and cultural backgrounds in Kyrgyzstan’s multi-ethnic
society. A. Samigullina et al. (2024), in their research on
the digital transformation of adaptation processes for inter-
national students in Kyrgyz medical universities, explored
the development of an expert system aimed at improving
student integration into the educational environment, tak-
ing into account cultural characteristics and needs. This, in
turn, supports the development of intercultural competence.
In a study by U. Kadyrkulova & G. Abylasynova (2020),
dedicated to reforms in Kyrgyzstan’s medical education
system, the authors emphasised the need to include inter-
cultural training in academic programmes so that future
doctors can work effectively in culturally diverse settings.

The article by D. Kozhogulova (2016) addressed the
challenges and prospects of diversity-oriented education
in Kyrgyzstan, highlighting the importance of equipping
students with intercultural communication skills for suc-
cessful professional activity in a multi-ethnic society. The
author stresses the value of implementing the “Multilin-
gual and Multicultural Education” programme in public
educational institutions, aimed at fostering tolerance and
strengthening interethnic relations. Although the study by
K. Nagymzhanova et al. (2024) focused on the develop-
ment of intercultural communication among international
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medical students in Kazakhstan, its findings are also rele-
vant for Kyrgyzstan, as the research confirmed that devel-
oping such skills promotes a better understanding of cultur-
al differences and improves communication with patients.

The article by G. Orozalieva et al. (2021) explored the
formation of intercultural competence in future teachers.
While the study targets pedagogical education, its conclu-
sions about the importance of intercultural training are also
applicable to medical education, as future doctors likewise
require intercultural communication skills. As noted by
J. Betancourt et al. (2002), cultural competence in health-
care comprises a set of knowledge, skills, and attitudes that
enable the delivery of appropriate and high-quality care
to patients from diverse cultural backgrounds. Similarly,
R. Thackrah & S. Thompson (2013) stressed that the con-
cept of cultural competence continues to evolve and that it
is necessary to acknowledge its dynamic nature, aiming for
intercultural sensitivity and critical reflection on health-
care workers’ own cultural positions.

Kyrgyzstan, as a country with rich ethnic and cultur-
al diversity, faces an important task — preparing medical
professionals capable of effectively engaging with patients
of different nationalities, religious beliefs, and cultural
traditions. In the context of globalisation and increasing
migration, the issue of cultural adaptation in healthcare
is becoming increasingly relevant. Medical professionals
in Kyrgyzstan provide daily care to patients from various
ethnic and cultural communities — Kyrgyz, Uzbeks, Rus-
sians, Tajiks, and others (Abramzon, 1946). Each of these
groups possesses unique perceptions of health, illness, and
treatment methods, requiring doctors to have not only pro-
fessional qualifications but also the ability to consider cul-
tural nuances in order to build trustful relationships with
patients. However, research shows that the current medical
education system in the country does not sufficiently equip
future doctors with intercultural communication skills.

This issue is particularly pronounced during the ed-
ucational process in medical universities. Future doctors
must not only be able to provide competent medical care
but also find common ground with representatives of dif-
ferent cultural groups (Karpenko, 2022). At the same time,
the current curriculum does not always address the neces-
sity of cultivating intercultural sensitivity and tolerance
among students. As a result, many graduates are not fully
prepared for practice in culturally diverse settings. This
highlights the urgent need to reform approaches to med-
ical education. It is essential to integrate disciplines and
methods into academic programmes that promote the de-
velopment of intercultural competence. This involves not
only introducing specialised courses but also rethinking
pedagogical methods to foster students’ respect for cultural
differences, empathy, and readiness for open and respect-
ful dialogue with patients from various ethnic and religious
backgrounds. The aim of this study was to analyse existing
approaches and methods for developing intercultural com-
petence among future doctors in Kyrgyzstan and to propose
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recommendations for integrating these approaches into the
educational process of the country’s medical universities.

B MATERIALS AND METHODS

This study employed a comprehensive research design,
incorporating both qualitative and quantitative methods
for data collection and analysis. The empirical and infor-
mational basis of the research was formed through: con-
tent analysis of academic curricula from medical higher
education institutions in Kyrgyzstan (specifically, the L.K.
Akhunbaev Kyrgyz State Medical University and Osh State
University); a review of relevant scientific publications
concerning the development of intercultural competence in
medical education; international reports and recommenda-
tions from the World Health Organization (WHO, n.d.) and
UNESCO (2006) related to intercultural communication in
healthcare; and primary empirical data obtained through a
student survey.

Content analysis was conducted to systematise and
examine the curricula of medical universities in the Kyr-
gyz Republic with the aim of identifying the presence and
extent of disciplines or modules dedicated to developing
intercultural competence. In particular, the study analysed
the academic plans and syllabi of the I.LK. Akhunbaev Kyr-
gyz State Medical University and Osh State University.
Additionally, 28 scholarly publications on intercultural
competence in medicine were analysed to identify essen-
tial components of training, such as culture-specific knowl-
edge (e.g. understanding traditional health beliefs among
Kyrgyzstan’s ethnic groups, the role of religious practices)
and communication skills (e.g. techniques for overcoming
language barriers, non-verbal communication strategies).

A survey was conducted among fourth- to sixth-year
students at the L.LK. Akhunbaev Kyrgyz State Medical Uni-
versity and Osh State University between October and De-
cember 2024 using a questionnaire hosted on the Google
Forms platform. The total sample included 347 respondents
(KSMU: n = 215; OSU: n = 132). These institutions were
selected due to their leading role in training medical profes-
sionals in the country. A purposive (non-random) sampling
method was employed. Inclusion criteria were: (1) cur-
rent enrolment in the 46" year of study; and (2) clinical
practice experience (i.e. having interacted with patients).
The survey link was distributed through university dean’s
offices and academic advisors and subsequently shared in
student chat groups. The response rate was approximate-
ly 68% of those invited who met the inclusion criteria.

The questionnaire consisted of four blocks:

m Block A: Socio-demographic data (e.g. year of study,
university, and optionally, ethnic self-identification);

m Block B: Questions on experience with intercultural
interaction during clinical practice, self-assessed readiness,
and common challenges when interacting with patients
from different cultural, linguistic, and religious back-
grounds (e.g. “How often do you encounter patients whose
culture/language differs from yours?” with options: “Very
often”, “Often”, “Sometimes”, “Rarely”, “Never”);
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m Block C: Open-ended questions designed to elicit
qualitative data on specific difficulties in intercultural
communication and student suggestions for improving
training (e.g. “Describe a memorable case of intercultur-
al misunderstanding with a patient. How did you resolve
it, if at all?”);

m Block D: An adapted intercultural sensitivity scale
based on the MILKS model (Model of Intercultural Learning,
Knowledge, and Skill) by A. Fantini & A. Tirmizi (2006).
The adaptation process included cultural and contextual
validation by three experts in intercultural communication
and medical pedagogy, pilot testing (n = 30), and modifi-
cations to ensure contextual relevance for Kyrgyzstan. The
reliability of the adapted scale was confirmed with a Cron-
bach’s alpha coefficient >0.8, indicating strong internal
consistency. Respondents rated their agreement with state-
ments (e.g. “I feel confident when communicating with
patients from other cultures”) using a 5-point Likert scale
(“Strongly disagree” to “Strongly agree”).

Quantitative data from the survey were processed us-
ing IBM SPSS Statistics 28. Descriptive statistical methods
(frequency analysis and percentage calculations) were ap-
plied to characterise the challenges students faced. For the
analysis of qualitative data collected via open-ended ques-
tions (Block C), thematic analysis was used to identify key
issues and suggestions raised by respondents. Responses
were coded, recurring themes and patterns were identified,
and general categories were formed.

The study was conducted in strict accordance with
the ethical principles of the WMA Declaration of Helsin-
ki (1964). The research protocol was approved by the Eth-
ics Committee of the I.LK. Akhunbaev Kyrgyz State Medi-
cal University (Protocol No. 3, dated 15 September 2024).
Student participation was voluntary and anonymous, with
informed consent obtained in advance.

B RESULTS

Kyrgyzstan, a multi-ethnic state with more than 80 ethnic
groups, provides unique conditions for medical practice.
This study confirmed that the cultural, linguistic, and reli-
gious diversity of the population directly affects the quality
of healthcare delivery. A survey of students (N = 347) re-
vealed the following key challenges:

m Language barriers: 68% of respondents reported fre-
quent difficulties communicating with patients who did
not speak Kyrgyz or Russian, leading to errors in medical
history taking;

m Cultural discrepancies: 57% experienced conflicts
due to differences in perceptions of illness, traditional treat-
ment methods (especially among Uzbek and Tajik commu-
nities), and the role of the family in decision-making;

m Educational resource gap: 92% noted the absence of
systematic intercultural communication courses in the cur-
ricula of KSMU and OSU.

A comparative analysis of the curricula at KSMU and
OSU showed that fewer than 1% of courses include modules
on ethnopsychology or medical anthropology, and there
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are no standardised practical sessions for developing skills
in multicultural simulations. These findings align with the
conclusions of U. Kadyrkulova & G. Abylasynova (2020) and
O. Heller et al. (2023), confirming a systemic gap in train-
ing. As emphasised by L. Kuvaeva (2025), cultural compe-
tence is not an add-on but a fundamental element of med-
ical professionalism in multi-ethnic societies. Without its
incorporation, healthcare effectiveness in ethnically mixed
regions (such as Osh and Batken Regions) remains low.

Based on a thorough content analysis of medical cur-
ricula and relevant academic literature, as well as quali-
tative data collected through the open-ended questions of
the survey (Block B), the essential components required
for preparing future doctors for effective intercultural in-
teraction were identified. These elements comprise three
key components. Firstly, culture-specific knowledge,
which involves an in-depth understanding of traditional
health beliefs among the main ethnic groups in the Kyrgyz
Republic, such as Kyrgyz, Uzbeks, and Dungans. Particu-
lar attention should be paid to the influence of religious
practices — such as namaz (ritual prayer) and fasting — on
adherence to treatment regimens, as well as to sensitive
aspects like the prohibition of autopsies in Islam, which,
according to data, result in conflicts in forensic medical
practice in 75% of cases. Secondly, the development of
communication skills, including techniques for effectively
overcoming language barriers. This includes the use of pro-
fessional interpreters and the acquisition of basic medical
vocabulary in Uzbek and Tajik — skills that are especially
relevant in the southern regions of the country. This com-
ponent also involves mastering non-verbal communication,
with sensitivity to cultural taboos, such as the prohibi-
tion of handshakes with women in conservative families
(Shcherban & Dolynay, 2024). Thirdly, the implementation
of practice-oriented learning methods. These include the
analysis of clinical case studies based on real-life intercul-
tural conflict situations (e.g., refusal of blood transfusion
on religious grounds), and role-playing exercises involving
cultural representatives. A pilot implementation of these
methods at Osh State University showed that 89% of stu-
dents reported a significant increase in confidence in their
intercultural communication skills.

The critical importance of internships in multi-ethnic
healthcare institutions was emphasised: although only 12%
of students had such experience, 98% considered it highly val-
uable. Further analysis using the adapted MILKS intercultur-
al sensitivity scale (a > 0.8) revealed that students (n = 41)
with practical experience in multinational clinics demon-
strated 34% higher levels of intercultural sensitivity than
those without such exposure. This finding supports E. Bai-
kina’s (2024) argument that competency develops through
immersive experience, not solely theoretical instruction.

To address the identified shortcomings in the train-
ing of future doctors and to enhance the effectiveness of
intercultural interaction in medical practice, specific and
comprehensive measures have been proposed across sev-
eral key areas. Modernisation of the academic curriculum
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includes the introduction of a mandatory module entitled
“Intercultural Aspects of Medicine”, totalling 72 academic
hours. The main focus of this module should be on study-
ing ethnomedical traditions and the culturally conditioned
behaviours of patients in the Kyrgyz Republic, as well as
on examining the legal aspects of informed consent, taking
into account local cultural norms and values. As part of this
initiative, the development of open educational resources
(OER) in both Kyrgyz and Russian is planned. These re-
sources will include clinical case studies with local specific-
ity and are part of a project supported by the World Health
Organization (WHO, n.d.).

Alongside curricular updates, the training of aca-
demic staff is of critical importance. Specialised training
sessions must be provided for 100% of teaching person-
nel from clinical departments on cross-cultural education
methodologies. This professional development will be
carried out in partnership with international programmes
such as Erasmus+ (n.d.), allowing for the integration of
global best practices into the teaching process. Significant
attention should also be devoted to creating a multicul-
tural educational environment in universities. This will be
realised through exchange programmes for students and
faculty between regions of Kyrgyzstan with pronounced
ethnic diversity (e.g. Batken and Osh regions), as well as
with other Central Asian countries (such as Kazakhstan and
Uzbekistan). A particularly important initiative involves
the creation of “Ethno-Clubs” as platforms for constructive
dialogue and experience-sharing between local and inter-
national students. According to experience from the Kyrgyz
State Medical University, such clubs contributed to a 40%
reduction in stereotyping within the student community.

The implementation of these measures is not only edu-
cationally, but also economically justified. The pilot launch
of these initiatives at KSMU, planned for 2025, will require
an investment of 28 million Kyrgyz soms. These funds will
be allocated for equipping a simulation centre and com-
pensating experts involved. However, as calculations by
A. Samigullina et al. (2024) show, every som invested in
the development of intercultural training for medical per-
sonnel has the potential to reduce costs related to conflict
resolution and misunderstandings in healthcare institu-
tions by 3.7 soms.

Systematically integrating these strategies will sub-
stantially improve the quality of care in multi-ethnic com-
munities and strengthen the physician’s role as a mediator
of cultural dialogue. This aligns with the Sustainable De-
velopment Goals (2015) - SDG 3 (Good Health and Wellbe-
ing) and SDG 10 (Reduced Inequalities) — underscoring the
global significance of the issue. It should be noted that the
primary barriers in intercultural healthcare communication
remain language gaps, cultural differences in health beliefs
and treatment practices, the family’s role in therapy, stere-
otypes, and unconscious biases — all exacerbated by a lack
of cultural competence and awareness among students and
staff. Therefore, preparing future doctors for intercultur-
al engagement is not only a vital pedagogical requirement
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but a key step toward building a more tolerant, equitable,
and effective healthcare community in Kyrgyzstan.

H DISCUSSION

The present study clearly demonstrated that in today’s glo-
balised world - characterised by increasing migration and
cultural diversity — the development of intercultural com-
petence among future medical professionals is not mere-
ly desirable but an essential component of professional
training (UNESCO, 2006). In the context of multi-ethnic
Kyrgyzstan, where healthcare professionals interact daily
with patients from diverse ethnic, linguistic, and religious
backgrounds, the ability to communicate effectively across
cultural boundaries directly impacts the quality and safety
of medical care (Iskakov, 2016; Choyubekova & Sadamku-
lova, 2019). The absence of adequate intercultural train-
ing leads to significant challenges, ranging from language
barriers and miscommunication to conflicts rooted in dif-
fering perceptions of health, illness, and treatment prac-
tices (Batyrov, 2024). The empirical data from this study,
gathered through a student survey, corroborates these con-
cerns, revealing substantial gaps in current curricula and
highlighting the urgent need for systemic reform.

As noted by N. Sirota et al. (2015), effective intercul-
tural communication in medicine is not only a matter of
ethics and patient respect but also a practical necessity for
achieving better clinical outcomes. Research shows that
culturally competent physicians are more likely to build
trust with their patients, which results in better treat-
ment adherence and a reduction in medical errors (Paez et
al., 2009; Raza et al., 2024). Moreover, investment in the
development of these skills has proven economic benefits,
helping to reduce costs associated with conflict resolution
and repeat visits due to misunderstandings or distrust in
the healthcare system (O’Byrne et al., 2008; Spinu, 2024).

The measures proposed in this study — modernisation
of curricula, targeted teacher training, and the creation of
a multicultural educational environment — offer a compre-
hensive approach to addressing the identified issues. The
introduction of specialised modules and the use of prac-
tice-oriented methods, such as clinical case studies and
role-playing exercises, provide students not only with the-
oretical knowledge but also the opportunity to engage with
realistic interaction scenarios, as discussed by Yu. Logvi-
nov et al. (2018) and J. Divakaran (2025). Establishing
an intercultural environment in universities, including
exchange programmes and informal student clubs, con-
tributes to the development of empathy and reduction of
stereotyping at an interpersonal level, which is fundamen-
tal for fostering true cultural sensitivity (Ratzmann, 2019;
Yogeeswaran et al., 2020; Nasie, 2023).

Thus, preparing future doctors for intercultural inter-
action is not merely an educational objective but a strategic
priority for improving the national healthcare system and
promoting social well-being. It is a process that demands
sustained efforts from the academic community, govern-
ment bodies, and international partners. Nevertheless, its
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outcomes will contribute to the creation of a more effec-
tive, humane, and tolerant healthcare community — one
that is capable of responding with dignity and competence
to the challenges of a multicultural society.

B CONCLUSIONS
The findings of this study convincingly underscored the
critical importance of developing intercultural competence
among future physicians within Kyrgyzstan’s multi-ethnic
and multicultural society. It has been shown that successful
and ethical medical practice in such a context requires not
only strong clinical knowledge, but also the vital ability to
account for the cultural, ethnic, and religious differences of
patients. Survey resultsrevealed that 68% of respondents face
significant communication difficulties due to language bar-
riers, while 57% regularly encounter conflict situations aris-
ing from differing cultural perceptions of health, illness, and
traditional healing practices. These figures highlight a clear
deficiency in training related to intercultural interaction.
One of the key conclusions is the urgent need for
the systematic integration of intercultural education into
the medical higher education curriculum. Content analy-
sis demonstrated that fewer than 1% of courses include
modules on ethnopsychology or medical anthropology,
and 92% of students report a complete lack of formal in-
tercultural communication courses. The incorporation of
such training would enable healthcare professionals to
communicate effectively with patients from diverse ethnic
backgrounds and prevent conflicts stemming from cultur-
al misunderstandings. The practical value of this research
lies in the provision of specific recommendations for im-
proving medical education. These include the introduc-
tion of specialised courses and workshops in intercultural
communication, the active use of role-playing exercises,
and practice-based sessions grounded in real clinical case
studies. The effectiveness of these methods is supported
by evidence from the pilot implementation of role-play
at Osh State University, where 89% of students reported
a significant increase in confidence in their intercultural
communication skills. Moreover, while only 12% of sur-
veyed students had undertaken internships in multi-ethnic
healthcare institutions, 98% of them considered the expe-
rience to be critically important. This is further supported
by findings showing that students with such experience
demonstrated 34% higher levels of intercultural sensitivi-
ty than their peers without this exposure. These measures
will help future physicians to develop not only theoretical
knowledge of cultural diversity, but also essential practi-
cal skills for applying that knowledge in everyday clinical
settings. A key indicator of the success of such training is
not only a reduction in stereotyping — evidenced by a 40%
decrease in such tendencies through the “Ethno-Clubs” in-
itiative at KSMU - but also increased patient satisfaction
with culturally respectful and responsive care.
Furthermore, the study identified the need to establish
an effective system for assessing and monitoring the level
of intercultural competence among medical professionals.
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AHHoTauums. Byn makanaga Kelpreisactaggarel kel MagaHUATTYy KOOM IIapTTapbiHAA O0JIOYOKTOTY OaphirepjepauH
HaThIMKaJIyy MaJJaHUATTAp apaJjiblk 63 apa apaKeTTeHYYTe AasApAbITbIH KaJIbINTaHABIPYy MaceJsiect KapajraH. 3niaeeHyH
MakcaThl — MeAUI[MHAJIBIK CTyAeHTTepAUH MaJaHUATTAp apaJiblk KOMIIETeHTTYYJIYTYH KaJbNTaHABIPYYHYH 3amaHOan
BIKMaJIapbIH TAJIA00 XaHa ajlapabl OnInuM Oepyy IpoIrecCuHe NHTerpauusaaoo 60l0HYa CyHYIITapAbl UIITEN YbITyy OOJITOH.
MaxkcaTka xeTyy YYYH canarTyy ’kaHa CaHJBIK MeTOAAOp KOJIAOHYJITAaH, aHBIH WUMHAe MeaunuHaiblk KOXmopayH
OKyy MNporpaMmajiapblHa KOHTEHT-aHaJMTUKaJIBIK Tajngoo xaHa W.K. AxyHOaeB aThiHAarel KeIprbl3 MamJIeKeTTHK
MeJULNHAJIBIK YHHUBEPCUTEeTUHUH XaHa OIl MamJIeKeTTUK YHHBEPCUTEeTUHHH XOIOPKy KYpCyHYH CTyAeHTTepUH
(N = 347) cypaMXbLI00 XYPry3yJireH. M3WyiIeeHYH XbIABIHTHIIBIHAA, KBIPrbI3cTaHAarbl KaJKThIH MaJaHUN, THUJIJUK
’)kaHa AWHUM ap TYPAYYJIYTY MeQUIMHAJIBIK )KapAaM KepCeTYYHYH calaTblHa TY3[6H-TY3 TaacHup dTepyu aHBIKTaJIABL.
CypaMXBLJIOOHYH XKBIMBIHTBITEI OOI0OHYA, peCcIOHAeHTTepANH 68 %Bbl TUJI TOCKOOJIAYKTapblHaH yjaaM OelTanTtap MeHeH
Oaapalnyyfa KeIHBIHUBIIBIKTapra Kell yuypalapblH, aja oMU 57 %bl 00OpyHYH KaObIAOOCYHAATH )KaHa CaJITTyy JapbljIoo
BIKMaJIapblHa OOJITOH MaMWJIEHWH aibIpMAubIBITBIHAH KeJIMI YBIKKAH ‘KaH)Xajgapra Tyl OOJITOHYH OWJIAVPHUILITH.
MEBIHAaH THIIKAphl, PeCcHOHAeHTTepAWH 92 %bl OKyy IporpamMMaliapblHAa MaJaHUATTAp apajblk KOMMYHMKAaIUs
0o10HYa cHucTeMaslyy KypCTap KOK dKeHUH aWTHIIKaH. ByJl KOHTeHT-aHaJMTUKAIBIK M3WIA6e6 MeHeH [a bIpacTaJibll,
AUCIUIUIMHANapAblH 1 %TeH a3bl raHa STHOINCHXOJIOTHA e MeOULUHAJBIK aHTPONOoJIorus OOIoHYa MOAyJiaapAbl
KaMTBIl TypraHbl aHBIKTaJAraH. MakaJlaHBIH aBTOpPJIOpPY MeOULIMHAJBIK OWIMM OepyyHY MOAEpPHH3aLUAIO0 OOHHYA
Tak CyHywmTapAabl 6epumTu. Anapra “MequLIMHAHBIH MaJaHUATTAp apajiblk acleKTTepu”’ aTTyy MUIAeTTYY MOIYJIAY
KUpru3syy, MyTraJuMAepAu Kpocc-MaJaHWM OKYTyy bIKMasapel OoloHYa Aaspmoo xaHa JKOXXmopao cTyaeHTTepAuH
MaJJaHUATTAp apaJjiblk TaXpHINOAachlH KeHeNTYy YUIYH ajJMallyy nporpaMmasjapbl MeHeH “OTHOKJIyOAapAbl” YIOWTYpyy
kuperT. 3uieeHyH KypYLIYHAS YJIyTTap apajiblK KJIMHUKAIapAa IPaKTUKa 6TKOH CTy AeHTTepANH MaJaHUATTap apajblk
ce3uMTanAyyayry 34 %ra sxoropy 60Ji0py aHBIKTaaraH. ByJl M3MJII®6HYH XBIMBIHTHIKTAaphl MeaunuHaislk XKOXXmop,
CaslaMaTTBIK CAaKTOO MMHUCTPJIMIH JXKaHa 3J1 apaJjblK yIOMAap YYYH NPAaKTUKaJIBIK MaaHure 33 6osymn, Kelpreisctanga
JapbirepJjepau JasgpAOOHYH calaThiH XKOTopyJiaTyyra KaHa cajaMaTThIK CAKTOO CHCTeMaChIHarsl 3THOCTOP apaJiblK 63
apa TYHMYHYIIYYHY KaKIIBIPTyyra e6eJire Ty3eT

Herusru cespep: KecunTUK HIIMEPAYYJIYKKO® AAApPIbIK; KON MaJaHUATTYy 4Yelpe; IeAarorukajiblk Macesiesep;
MaJaHUH KOMIETEHTTYYJIYK; MeJUIIHAJIBIK OMIMM 6epyy; TOJIePaHTYyIyK
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Crapummuii npernogaBaresib
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AHHOTaumA. B na"Holl cTaThbe paccMOTpeHa akTyajbHas npobjema (GOpMUPOBAHUA FOTOBHOCTH OyAYIIUX Bpauei
K 3(pPeKTUBHOMY MEeXKYJbTYPHOMY B3aUMOMENCTBUI0O B YCJIOBUAX MOJMKYJIbTypHOro obmectBa KbIprei3cTaHa.
Llesplo ucciieqoBaHUA ObLI aHaJM3 COBPEMEHHBIX NOAXOA0B K (GOPMUPOBAHUIO MEXKYJIbTYPHOU KOMIETEHTHOCTU Y
CTYI€HTOB-MeJUKOB U pa3paboTKa peKoMeHJalUli M0 UX MHTerpanuu B oOpa3oBaTesbHbBIN npouecc. J[1d JOCTUXeHUA
MOCTaBJIEHHON 1[eJIM MCIO0JIb30BaIMCh KaueCTBEHHbIE U KOJIMUYeCTBEHHbIE METObl, BKJII0Uas KOHTEeHT-aHa/I1u3 yueOHbIX
nporpaMM MeJUIUHCKUX BY30B U aHKETUPOBaHUE CTYJEHTOB CTapIIMX KypcoB KBIPreI3cKOro rocyJapCcTBEHHOTrO
MeaUIUHCKOTO yHuBepcutera uM. W.K. AxyH6GaeBa u OImICcKoro rocyaapcTBeHHoro yHuBepcuteta (N = 347).
HccenoBaHue BBIABUIIO, UYTO KyJIBTYPHOE, A3BIKOBOE U PEJINTHO3HOe pasHooOpasue HacesieHNs Kelprei3acTaHa HalpsAMYyIo
BJIUAET Ha KaueCTBO OKa3aHUA MeJULIMHCKOU moMoinu. [1o pe3yjpTaTaM aHKeTUpOBaHusA, 68 % pecrioHAeHTOB OTMETUJIN
YacThle CJIOKHOCTU B OOIIEHWHU C MalueHTaMHM U3-3a A3BIKOBBIX 6apbepoB, a 57 % cTaJKUBaIUCh ¢ KOHQPJIUKTaAMHU,
BBI3BAaHHBIMU Pa3JIMUUAMU B BOCHPUATUHU 00JIE3HU U TPAJULIMOHHBIX MeTojaX JieueHusA. bosee Toro, 92 % onporieHHbIX
yKasaJjil Ha OTCYTCTBHUE CUCTEMATUYeCKHUX KypCOB IO MEeXKYJbTYPHOM KOMMYHHUKAIIUM B y4eOHBIX MporpaMMax, 4To
MOATBEPXAAEeTCA KOHTEHT-aHAJIU30M, [TOKa3aBIINM, YTO MeHee 1 % AUCHUIJINH cofiepXaT MOAYJIU M0 STHOIICUXO0JIOTUN
WU MeOUIIMHCKON aHTPOMOJIOTHMU. ABTOpPaMU MpPeJJIOXKeHb KOHKpPETHBble Mephl MO0 MOJepHU3aluyd MeOULHCKOro
o0Opa3oBaHusA, BKJIOYas BBeJeHHE 00A3aTeJIbHOTO MOAYyJA «MeXKyJbTypHBIE acleKThl MeAULNHBI», MOATOTOBKY
npenojaBsaTesiell 10 MeTOAUKaM KPOCC-KyJIbTYpPHOTro oOy4eHHs M CO3[aHMe IOJMKYJIbTypHON Cpelbl B By3axX depes3
nporpaMMbl O0OMeHa U «DTHOKJIYObl». YCTaHOBJIEHO, YTO CTYAEHTHl C OINBITOM MNPAaKTUKU B MHOTOHALMOHAJIbHBIX
KJIMHUKAX IEMOHCTPUPYIOT YPOBEHb MEXKYJIbTYyPHOUH UyBCTBUTEJIbHOCTU Ha 34 % Bhille. Pe3ysbTaThl MccaeJOBaHUA
UMEIOT MPaKTHUYeCKYI LEeHHOCTh AJIA MeOULUHCKUX By30B, MUHUCTEpCTBa 3ApPaBOOXPAaHEHUA U MeXIYHapOIHBIX
opraHuzaluii, cioco6CTBY A NOBIIEHUIO KauyeCcTBa MOATOTOBKY Bpauel U YJIyUYIlIeHHUI0 MeX3THUYeCKOIr0 B3auMOAeCTBUA
B cucTeMe 3paBooxpaHeHus KelpreidcTaHa

KnioyeBble cnoBa: roTOBHOCTh K NpodecCHOHANBHON AeATEebHOCTH; INOJIMKYJIBTYPHAsA Cpefia; HeNarorrmyecKuil
BBI30B; KyJIbTypHAasi KOMIETEHTHOCTb;, MeUIMHCKOe 00pa3oBaHLe; TOJIEPAHTHOCTD
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