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Abstract. In an era of rapid technological advancement, digital technologies and artificial intelligence (AI) are
transforming professional education by offering innovative solutions for the training of highly skilled specialists. This
article sought to explore the role of digitalisation as a key driver in shaping modern educational systems, enhancing
learning efficiency, and aligning graduate competencies with labour market demands. This study aimed to analyse
the impact of digital technologies on professional training and their potential to bridge the gap between education
and employment. The research examined the integration of Al-driven learning platforms, virtual and augmented
reality, adaptive learning systems, and big data analytics into professional training programmes. It also evaluated
the extent to which these technologies contribute to the development of skills that meet the evolving needs of the
industry. Additionally, the study highlighted the benefits of digital tools in improving accessibility, personalisation,
and the overall quality of education. It addressed the role of digitalisation in fostering lifelong learning, reskilling,
and upskilling to ensure continuous workforce development. However, the study also acknowledged key challenges,
including infrastructure development, digital literacy, and the need for regulatory frameworks. The findings emphasised
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Digital technologies as a catalyst for training high-demand specialists...

that digital transformation in education plays a crucial role in shaping a future-ready workforce, equipping specialists
with the competencies required for success in an increasingly digital economy

Keywords: information and communication technologies; personal computer; website; artificial intelligence; professional

education; adaptive learning; digital transformation

H INTRODUCTION

The rapid development of digital technologies and arti-
ficial intelligence (AI) is reshaping the global education
landscape, offering unprecedented opportunities to en-
hance professional training and workforce development.
As industries evolve in response to technological advance-
ments, the demand for specialists equipped with digital
competencies continues to grow. Traditional education
models, often characterised by rigid curricula and stand-
ardised teaching methods, struggle to keep pace with the
dynamic needs of the labour market. Consequently, there
is an increasing need to integrate digital solutions that
facilitate flexible, personalised, and competencybased
learning approaches.

Digital technologies are transforming education and
the labour market, creating new opportunities and chal-
lenges. The rise of digital skills has led to the emergence
of new professions and the need for adaptable, interdisci-
plinary competencies (Liventsova et al., 2018). According
to N. Shmidt (2024), key competencies in demand include
collaboration, leadership, emotional intelligence, self-de-
velopment, adaptability, and digital skills. As noted by
S. Nestulya & S. Shara (2023), the COVID-19 pandemic
has accelerated the shift towards remote work and ed-
ucation, necessitating a rethinking of the global labour
market. Digital transformation is driving demand for a
new type of IT specialist, requiring higher education to
adapt to these evolving labour market needs (Nadezhdi-
na et al., 2024).

According to G. Nurmukhanbetova (2020), new tech-
nologies have the potential to eliminate many jobs, but will
also generate new ones. The main driver of job creation
is expected to be the service sector. The development of
new transversal skills in the digital era is emphasised, tak-
ing into account generational characteristics, as well as the
emergence of new opportunities across a range of profes-
sions. Digital nomads are primarily characterised by their
mobility and constant connectivity to the Internet. In the
face of contemporary challenges, such as the COVID-19
pandemic and the global social isolation it induced, there
is a pressing need to reconsider the global labour market
and embrace emerging opportunities for remote work, in-
cluding within the education system.

The relevance of the current study lies in the fact that
the dynamics of the traditional methodological approach
to the educational process, in light of global trends, de-
termine the growing priority of the competency-based
approach (Liubarets et al., 2024). Educational institutions
must adapt their approaches to training specialists, em-
phasising flexibility and digital competencies to meet fu-
ture labour market demands. However, as noted by A. Yu-
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riev (2020), while digital technologies have made teaching
and learning more engaging and efficient, the potential
drawbacks of their use in education should not be over-
looked. Overall, the integration of digital technologies
into education and the workplace is essential for prepar-
ing specialists to meet the demands of the modern labour
market (Riznyk & Riznyk, 2024).

This article examined how digital technologies serve
as a catalyst for transforming professional education, en-
suring that graduates possess the skills required to succeed
in the contemporary workforce. The integration of AI-pow-
ered learning systems, virtual and augmented reality (VR/
AR), big data analytics, and adaptive educational plat-
forms has the potential to bridge the gap between theo-
retical knowledge and practical application. Digitalisation
enables personalised learning pathways, real-time perfor-
mance monitoring, and data-informed decisionmaking,
fostering a more efficient and student-centred educational
environment. Furthermore, the study highlighted how dig-
ital tools contribute to improving access to education, re-
ducing geographical and economic barriers, and expanding
opportunities for lifelong learning. However, despite these
benefits, the transition to digitalised professional education
presents several challenges, including infrastructural con-
straints, digital literacy gaps, and the need for regulatory
frameworks to ensure the effective and ethical implemen-
tation of emerging technologies. By analysing the impact of
digitalisation on professional education, this study aimed
to provide insights into how digital technologies can sup-
port the development of a highly skilled and adaptable
workforce. The discussion was focused on key innovations,
their practical applications, and the potential implications
for the future of education and employment.

B MATERIALS AND METHODS
To explore the integration of digital technologies and in-
telligent systems within the education sector, a compre-
hensive review of scholarly literature, policy documents,
and industry reports was conducted. The study focused on
examining global trends in digital education and their ap-
plicability to the educational framework of the Kyrgyz Re-
public. The insights gained from these sources were used to
formulate original findings and practical recommendations
aimed at improving the training of high-demand specialists.
The research methodology encompassed data col-
lection, systematic processing, and synthesis of scientific
materials, complemented by logical reasoning and statisti-
cal analysis techniques. A combination of qualitative and
quantitative approaches was employed to assess the effec-
tiveness of digital learning tools. Additionally, the study
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relied on statistical data sourced from the National Statis-
tical Committee of the Kyrgyz Republic (NSC KR, n.d.) to
support analytical assessments and conclusions, ensuring
evidence-based recommendations for educational policy
and workforce development.

The study also incorporated a systematic analysis of
existing educational frameworks and models of digital
technology integration from various international contexts.
This comparative approach enabled the identification of
best practices and potential adaptations suited to the Kyr-
gyz Republic’s educational landscape. The analysis focused
on identifying key success factors, potential barriers, and
the overall impact of digital technologies on educational
outcomes, thereby providing a more comprehensive under-
standing of how digital transformation can be strategically
implemented to enhance professional training and meet
the evolving demands of the labour market.

M RESULTS

The use of digital technologies to enhance the efficiency of
enterprises is becoming increasingly vital in today’s rap-
idly evolving business environment. Digital tools, such as
automation, data analytics, and cloud computing, enable
businesses to streamline operations, improve decisionmak-
ing processes, and optimise resource management. These
advancements lead to greater productivity, cost reduction,
and the ability to adapt swiftly to market changes. Howev-
er, to fully harness these technological opportunities, there
is a growing need to prepare specialists with digital skills.
Workers must be equipped with the knowledge and exper-
tise to operate advanced technologies, manage digital plat-
forms, and implement innovative solutions. As the demand
for digitally skilled professionals continues to rise, it is cru-
cial for educational systems and training programmes to
prioritise digital literacy, ensuring a workforce capable of
driving business success and innovation in the digital age.

Osh City

The analysis of the availability of dedicated websites
across different regions in the Kyrgyz Republic from 2018
to 2022 demonstrates notable trends in the digital presence
of various entities. Overall, the total number of entities
with their own websites has shown a steady increase from
1,915 in 2018 to 2,501 in 2022 (NSC KR, n.d.). This growth
indicates a positive trend towards digitalisation, reflecting
the broader adoption of online platforms by institutions
and organisations across the country. Looking at the re-
gional distribution, Bishkek City consistently recorded the
highest number of entities with websites, increasing from
1,260 in 2018 to 1,493 in 2022. This rise aligns with the
capital’s central role in the country’s economic and admin-
istrative activities, suggesting a higher level of digital en-
gagement in urban areas. Other regions also demonstrate
varying trends. For example, Chiiy Region, with a steady
increase from 171 in 2018 to 243 in 2022, indicates robust
growth in the number of organisations going online. Osh
Region, which showed a notable rise from 35 units in 2018
to 103 in 2022, reflects a similar pattern, albeit from a
lower starting point. In contrast, the Jalal-Abad Region ex-
perienced a more fluctuating trajectory, reaching 150 units
in 2022 after variable changes in previous years.

Regions such as Batken Region and Naryn Region have
exhibited some fluctuations in the number of entities with
websites; however, both show overall growth, reaching
122 and 70 units in 2022, respectively. Talas Region dis-
played a more gradual rise, from 63 units in 2018 to 78 in
2022 (Fig. 1). Overall, while the trend towards digitalisa-
tion in the Kyrgyz Republic appears to be advancing, ur-
ban centres such as Bishkek and Osh continue to dominate
in terms of digital presence. Smaller regions also exhibit
growth, though the pace and scale vary. The data suggests
that expanding digital literacy and infrastructure in rural
areas could further accelerate the adoption of online plat-
forms across the country.

Bishkek City
Chiiy Region
Talas Region

Osh Region
Naryn Region
Issyk-Kul Region
Jalal-Abad Region
Batken Region

0 200 400 600
Batken Jalal-Abad Issyk-Kul Naryn
Region Region Region = Region
m 2022 122 150 114 70
2021 111 113 101 59
2020 122 118 78 48
= 2019 79 84 73 49
m 2018 65 93 78 46

800 1,000 1,200 1,400 1,600

Osh Talas Chiiy Bishkek Osh
Region = Region Region City City

103 78 243 1,493 128

67 65 202 1,218 121

62 51 171 1,158 102

45 66 174 1,372 99

35 63 171 1,260 104

Figure 1. Availability of own website in the Kyrgyz Republic, units
Source: compiled by the authors based on data from NSC KR (n.d.)
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The analysis of the number of enterprises and organ-
isations using information and communication technolo-
gies (ICT) in the Kyrgyz Republic from 2018 to 2022 re-
veals a general upward trend in the adoption of ICT. The
total number of ICT-utilising enterprises increased from
12,152 in 2018 to 12,258 in 2022, demonstrating steady
growth in technology adoption across the country (NSC
KR, n.d.). Examining regional trends, Bishkek City con-
sistently recorded the highest number of ICT users, with
some fluctuations in the data. The figure rose from 4,356
units in 2018 to 4,764 in 2019, declined in 2021 to 3,883,
and then increased again to 4,313 in 2022. Despite the
dip in 2021, Bishkek remains the leading region for ICT
usage, reflecting the capital’s greater access to technolo-
gy and infrastructure. Other regions also exhibit positive
growth. Osh City showed a gradual rise, an increase from
1,197 units in 2018 to 1,165 in 2022. However, the data

Osh City

indicate fluctuations during the observed period, particu-
larly in 2020.

Chiiy Region also maintains a high level of ICT adop-
tion, with figures rising from 1,706 units in 2018 to 1,575
in 2022, although this reflects a slight overall decrease,
especially in the final year. Similarly, the Talas Region ex-
perienced notable growth, from 480 units in 2018 to 661
in 2022, indicating a positive trend in ICT uptake in this re-
gion. Jalal-Abad Region also showed steady growth, peak-
ing at 1,313 in 2021 before slightly decreasing to 1,289
in 2022. Other regions, such as Issyk-Kul, Naryn, and Bat-
ken, demonstrated growth in ICT usage, albeit with some
yearto-year variation. For example, the Issyk-Kul Region
peaked at 776 units in 2021 but declined to 746 in 2022,
while the Naryn Region experienced a modest decline be-
tween 2020 and 2022. Batken Region, however, showed
consistent growth, reaching 710 units in 2022 (Fig. 2).

Bishkek City

Chiiy Region

Talas Region

Osh Region
Naryn Region

Issyk-Kul Region s

Jalal-Abad Region

Batken Region ST

0 1,000 2,000
Batken Jalal-Abad = Issyk-Kul Naryn
Region Region Region Region
W 2022 710 1,289 746 599
2021 660 1,313 776 603
2020 647 1,260 740 583
W 2019 648 1,294 746 625
W 2018 615 1,279 726 622

3,000 4,000 5,000 6,000

Osh Talas Chui Bishkek Osh
Region Region Region City City
1,200 661 1,575 4,313 1,165
1,188 523 1,620 3,883 1,161
1,131 448 1,557 4,137 988
1,207 496 1,728 4,764 1,193
1,171 480 1,706 4,356 1,197

Figure 2. Number of enterprises and organisations using ICT in the Kyrgyz Republic, units
Source: compiled by the authors based on data from NSC KR (n.d.)

In conclusion, there is a clear trend of increasing ICT
adoption by enterprises and organisations across the Kyr-
gyz Republic. While urban centres such as Bishkek and
Osh continue to lead, other regions — particularly Talas,
Chiily, and Jalal-Abad - are showing encouraging growth,
suggesting a widening access to ICT nationwide. However,
further investment in infrastructure and digital literacy is
necessary to accelerate ICT adoption in less developed are-
as. The analysis of new job creation by the economic sector
in the Kyrgyz Republic from 2018 to 2023 reveals signif-
icant variation across industries. Overall, the total num-
ber of newly created jobs increased by 13.7%, rising from
96,013 in 2018 to 109,168 in 2023, indicating positive em-
ployment trends across the economy (NSC KR, n.d.).

Information and communication. The number of new
jobs in this sector fluctuated, with a sharp decline in 2020
(310 jobs), likely attributable to the pandemic. However,
by 2023, the sector experienced a strong recovery, reach-
ing 735 new jobs — an increase of 115.4% over the period.
Financial and insurance activities. This sector experienced
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exceptional growth, particularly in 2022 and 2023. The
number of new jobs increased significantly, rising from 244
in 2018 to 809 in 2023, reflecting a growth rate of 231.6%
(Fig. 3). This expansion may be attributed to the growing
digitalisation of financial services and the expansion of fi-
nancial institutions.

Real estate activities. The real estate sector exhibit
ed considerable fluctuation, with a notable peak in 2021
(3,089 jobs). By 2023, the sector had generated 3,434 new
jobs, representing a growth rate of 157.2%. This trend sug-
gests recovery and continued growth in real estate, possi-
bly driven by increased demand for housing and proper-
ty-related services.

Professional, scientific and technical activities. This
sector displayed variability in job creation, with a signif-
icant spike in 2021 (1,702 jobs). However, by 2023, the
number of new jobs had declined to 864, resulting in a
total growth of 96.1% over the period. The downturn in
2020 and 2022 may reflect global disruptions and shifting
demand for specific professional services.
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Education
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Financial and
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m 2023 735 809 3,434 864 812 258 6,145
m 2022 545 666 2,283 552 731 160 3,539
2021 276 241 3,089 1,702 227 151 3,603
2020 310 358 405 524 176 116 1,580
m 2019 551 824 1,696 608 476 322 2,018
2018 637 244 2,185 899 773 272 2,584

Figure 3. Number of new jobs created by type of economic activity in the Kyrgyz Republic, units
Source: compiled by the authors based on data from NSC KR (n.d.)

Administrative and support service activities. Employ-
ment in this sector experienced moderate growth, with
new jobs increasing from 773 in 2018 to 812 in 2023 -
equivalent to a growth rate of 5%. Fluctuations in 2020
and 2022 are likely linked to the effects of the COVID19
pandemic and subsequent economic recovery.

The number of new jobs in public administration de-
clined slightly in 2020 and 2022 but remained relatively
stable overall. In 2023, 258 jobs were created, indicating a
growth rate of 5.1%, and suggesting a slower recovery in
the public sector compared with other areas. The education
sector recorded the highest growth in job creation, rising
from 2,584 jobs in 2018 to 6,145 in 2023 — a growth rate of
137.8%. This rapid expansion may be linked to increasing
demand for online learning, the introduction of new edu-
cational programmes, and the broader development of the
education sector.

In the following sectors, the use of digital technologies
is especially prominent due to the nature of their servic-
es, the need for operational efficiency, and the increasing
reliance on technological innovations. These sectors are
inherently reliant on digital tools, underpinned by ongo-
ing advancements in IT infrastructure, communication net-
works and software development. The widespread adop-
tion of cloud computing, mobile technologies and digital
platforms is essential for day-to-day operations, data trans-
mission and content delivery.

The financial sector has undergone rapid digital trans-
formation, characterised by the adoption of online bank-
ing, mobile payment systems, blockchain technology and
fintech innovations. Digital technologies have transformed
customer service, transaction processing, risk management,
and financial analysis, enabling businesses to provide faster
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and more secure services. Digital technologies are also in-
creasingly utilised in the real estate sector through online
property listings, virtual tours and Al-driven tools for prop-
erty valuation and management. Platforms offering digi-
tal solutions for property transactions and administration
have become essential, streamlining processes and enhanc-
ing accessibility for both buyers and sellers. This sector
extensively incorporates digital tools, such as advanced
software, data analytics, artificial intelligence (AI), and
machine learning to support research, development, con-
sultancy and a range of technical services. The integration
of digital technologies improves the accuracy, efficiency
and reach of professional services across engineering, ar-
chitecture, scientific research and legal advisory.

In administrative and support services, digital technol-
ogies — including cloud-based tools, automation software
and project management platforms — have optimised work-
flows, improved communication, and increased operational
efficiency. These technologies also support remote working
solutions, which are becoming increasingly integral to the
contemporary workplace. The public sector has progres-
sively adopted digital technologies to improve governance,
increase transparency and deliver services more efficient-
ly. E-government platforms, digital citizen services and
data-driven decision-making represent key areas in which
technology is modernising public administration process-
es. Digital technologies are also widely used in education
through online learning platforms, digital classrooms and
e-learning tools. The shift towards digital education, par-
ticularly in response to the COVID-19 pandemic, has ac-
celerated the adoption of virtual learning environments
(VLEs), educational applications, and online course deliv-
ery, enhancing accessibility and flexibility in educational
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provision. Overall, these sectors have acknowledged the
necessity of digital transformation to remain competitive,
boost productivity and respond to the changing needs of
consumers, students and employees. In conclusion, the
data illustrate the dynamic nature of job creation in the
Kyrgyz Republic, with certain sectors, such as financial and
insurance activities, demonstrating exceptional expansion.
The education sector also stands out due to its substan-
tial job creation, reflecting the country’s commitment to
broadening educational opportunities. Despite some fluc-
tuations, the job market is showing signs of recovery, and
the digital transformation across various sectors is likely a
contributing factor to this growth in employment.

The integration of digital technologies into profession-
al education has introduced a range of innovative tools
and approaches that are redefining the way students ac-
quire skills and prepare for employment. These innovations
not only improve learning outcomes but also ensure that
graduates develop competencies aligned with the evolv-
ing needs of the labour market. Below are some of the key
technological advancements, their practical applications,
and the potential implications for the future of education
and employment.

1. Artificial intelligence and adaptive learning systems

Practical application. Al-powered adaptive learning
platforms analyse students’ progress, learning styles and
areas of difficulty to personalise educational content. These
systems provide real-time feedback, recommend tailored
study plans, and conduct automated assessments. Alpow-
ered chatbots and virtual tutors further enhance the learn-
ing experience by offering immediate support.

Implications. By tailoring education to individual
needs, Al-driven systems enhance learning outcomes, in-
crease student engagement and reduce dropout rates. Addi-
tionally, Al enables educators to focus on fostering critical
thinking and problem-solving skills rather than relying on
rote memorisation.

2. Virtual reality (VR) and augmented reality (AR) in
training

Practical application. VR and AR create immersive
learning environments in which students can rehearse re-
al-world scenarios in a risk-free setting. For instance, med-
ical students can conduct virtual surgeries, engineers can
simulate complex machinery operations, and mechanics can
explore three-dimensional models of automotive systems.

Implications. These technologies improve practical
skill acquisition, bridge the gap between theoretical knowl-
edge and practical application, and reduce training costs in
industries requiring hands-on experience.

3. Blockchain for credentialling and certification

Practical application. Blockchain technology guaran-
tees the security and transparency of academic records
and certifications. Digital diplomas and micro-credentials
stored on decentralised ledgers prevent fraud, enable in-
stant verification by employers, and support lifelong learn-
ing by allowing individuals to accumulate and demonstrate
their skills.
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Implications. This innovation increases trust in academ-
ic credentials, streamlines recruitment processes and rein-
forces the shift towards skills-based hiring, where verified
competencies are prioritised over traditional qualifications.

4. Big Data and learning analytics

Practical application. Educational institutions utilise
big data analytics to monitor student engagement, forecast
learning outcomes, and optimise curriculum design. By ex-
amining large volumes of data, educators can identify at-
risk students, enhance course efficacy, and adapt teaching
strategies accordingly.

Implications. Data-driven decision-making improves
the efficiency of educational systems, facilitates early inter-
vention for struggling learners and ensures that curricula
remain responsive to labour market developments.

5. Online learning platforms and microlearning

Practical application. Platforms such as Coursera,
Udacity and LinkedIn Learning offer on-demand courses
aligned with industry requirements. Microlearning — brief,
targeted lessons delivered via mobile applications — allows
learners to gain specific skills rapidly and efficiently.

Implications. These adaptable learning formats enable
continuous upskilling and reskilling, promoting lifelong
learning and enhancing workforce agility in the face of
technological change.

6. Internet of Things (IoT) in smart learning environ-
ments

Practical application: IoT-enabled smart classrooms
employ connected devices — such as interactive white-
boards, wearable technology and real-time monitoring
systems — to create interactive, data-driven learning expe-
riences. Smart attendance systems, biometric authentica-
tion and Al-powered classroom management tools further
streamline educational operations.

Implications. IoT improves classroom efficiency, fos-
ters student engagement, and facilitates personalised learn-
ing through the collection and analysis of real-time data.

M DISCUSSION

Certain scholars highlight critical issues in the development
of education in developing nations, including the enhance-
ment of knowledge acquisition and learning competencies,
the effective planning and management of budgets, and the
broad adoption of online academic qualifications. As not-
ed by M. Zaki Ewiss (2020), these factors are essential for
advancing distance education and mitigating geographical
disparities between countries. Furthermore, some research-
ers have examined the motivations of Information Systems
students in their final-year projects and the implications of
these motivations for technology and innovation (Lavy &
Rashkovits, 2016). Universities play a vital role in positive-
ly influencing international students. For example, accord-
ing to D. Lien & L. Miao (2018) and J. Chen et al. (2023),
Confucius Institutes in China support local firms in navigat-
ing the complexities of international operations, including
the adaptation process and associated risks, thereby facil-
itating a deeper understanding of host-country markets.
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Other studies, such as that by D. Frommberger & F. Bau-
mann (2020), emphasise the significant impact of higher ed-
ucation on health behaviours and overall well-being, which
is essential for the long-term development of human capi-
tal. Additionally, H. Li et al. (2017) and H. Fu et al. (2022)
found that higher education increases individuals’ social
confidence by enhancing their socio-economic status.

To expand the network of partners in educational de-
velopment within the Kyrgyz Republic, there is a need to
improve the quality of education and diversify the qual-
ity of educational services. According to T. Avdeeva et
al. (2017) and N. Akylbekova et al. (2024), existing chal-
lenges in higher education — such as the delayed alignment
of research with industry needs and the slow adoption of
emerging disciplines — can be addressed through the in-
ternationalisation and transnationalisation of higher ed-
ucation. Embracing this inevitable trend, alongside the
integration of digital technologies, is critical for future
progress (Sayakbaeva et al., 2018; Demidchik et al., 2021).

The integration of digital technologies and intelligent
systems into the education sector is not only essential for
modernising the learning process but also plays a key role
in shaping the labour market. A well-developed education
system aligned with technological advancements enhanc-
es workforce competencies and improves employability
(Pérez-Montoro & Tammaro, 2012). In this context, the State
Investment Budget (SIB) serves as a powerful driver of eco-
nomic growth by supporting job creation and accelerating
the uptake of innovative technologies. These investments
contribute to higher productivity, increased incomes, and
overall improvements in living standards, thereby estab-
lishing a direct link between education, technological pro-
gress, and labour market expansion (Zhakshylykova, 2016).

According to N. Mukambaev et al. (2024), the rela-
tionship between demographic potential indicators and cli-
matic aspects of water stress underscores the need for spe-
cialised expertise to address the challenges of sustainable
water management. Digital technologies serve as catalysts
for training high-demand specialists capable of developing
innovative solutions that balance population growth with
environmental sustainability in regions experiencing wa-
ter scarcity. Quality education, a core component of the
United Nations’ 2030 Agenda for Sustainable Develop-
ment (2015), aims to ensure inclusive and equitable educa-
tion for all. Digital technologies have become indispensable
tools for achieving this goal (Boyarinova, 2020; Haleem et
al., 2022). As stated by I. Biletska et al. (2021), the inte-
gration of digital solutions enables students to complete
tasks more efficiently and apply new tools competently in
professional contexts. Educators across general secondary
schools, colleges, vocational institutions, and universities
need to develop key competencies in using cloud technolo-
gies to enhance the educational process, particularly in the
context of distance learning (Vakaliuk et al., 2021). Several
studies, including that of M. Beardsley et al. (2021), have
explored the motivation and capacity of teachers to inte-
grate digital technologies into their pedagogical practices.
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In Ukraine, according to V. Dudar et al. (2021), the
widespread implementation of distance learning alongside
traditional education has been identified as a strategic pri-
ority, involving the integration of information and commu-
nication technologies and digital tools. To meet the evolv-
ing expectations of a new generation of learners, higher
education institutions are increasingly adopting digital
platforms such as Virtual Learning Environments (VLEs)
and social media (Lacka & Wong, 2021).

Research by M. Qureshi et al. (2021) highlights the
importance of advancing education and cultivating high-
tech competencies. As digital technologies continue to
shape the future of education, traditional educational mod-
els are anticipated to be progressively replaced. S. Revu-
nov et al. (2023) advocate for the adoption of digital tools
to strengthen education exports, align with international
edtech standards, and address the challenges of digital
transformation in the education sector. To advance and
achieve international recognition in higher education, it is
vital to enhance teaching quality through relevant educa-
tional programmes and to create environments that unlock
students’ intellectual and creative potential. A competen-
cy-based approach is central to developing the skills neces-
sary for effective societal participation and future employ-
ment. D. Frommberger & F. Baumann (2020) argue that the
development of international vocational qualifications and
the promotion of global cooperation in vocational educa-
tion are essential for the internationalisation of vocational
training. According to L. Xing et al. (2021) and Y. Du et
al. (2023), the rising demand for education exports is
driven by the need to strengthen human capital in knowl-
edge-intensive service sectors and to resolve the persistent
mismatch in human capital, which constrains innovation.
This necessitates increased investment in education and in
upskilling the workforce. In essence, the integration of dig-
ital technologies into education is not merely a modernisa-
tion effort but a strategic imperative to cultivate a globally
competitive workforce, expand access to quality education,
and foster sustainable development. Achieving these goals
demands sustained international collaboration and signifi-
cant investment in both infrastructure and human capital.

B CONCLUSIONS

Digital technologies are rapidly transforming the landscape
of education and the labour market, offering new oppor-
tunities for both sectors. The integration of digital tools
into education facilitates more efficient learning, enhanced
access to knowledge, and the development of essential
skills that align with the demands of modern industries. As
businesses increasingly rely on digital solutions to improve
productivity and adapt to evolving environments, the
need for professionals with digital competencies has never
been more urgent. The development of digital literacy and
specialised skills through education systems is crucial for
preparing the workforce for the future. Higher education
institutions, in particular, must prioritise the integration
of digital technologies into their curricula, ensuring that
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students acquire the capabilities necessary to succeed in
an increasingly technology-driven employment landscape.
Moreover, collaboration between educational institutions
and the private sector will be essential in aligning aca-
demic programmes with industry requirements, fostering
innovation, and promoting the growth of sectors driven by
digital transformation. By embracing digital technologies,
education systems can better prepare learners for the chal-
lenges of tomorrow’s labour market, enabling them to be-
come highly skilled professionals who contribute meaning-
fully to economic development and societal advancement.

The rapid adoption of digital technologies in profes-
sional education is reshaping how individuals prepare for
the labour market. Innovations such as Al-driven learning
systems, VR/AR simulations, blockchain-based creden-
tialing, and big data analytics are making education more
accessible, personalised, and industry-relevant. However,
these developments also pose challenges, including lim-
itations in digital infrastructure, cybersecurity risks, and
the necessity for educators to adapt to new pedagogical
approaches. To fully realise the benefits of digital transfor-
mation, governments, educational institutions, and indus-
try stakeholders must collaborate in formulating policies
that support technological integration, promote digital lit-
eracy training, and ensure that education systems remain
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AHHoOTauMSA. Te3 TeXHOJOTUAJIBIK OHYTYY JOOPYHAA CAHAPUIITUK TEXHOJIOTUsJIAp XaHa jxacanMma uHrtestekT (OKN)
J)KOTOPKY KBAJIMGMUKANUAIYY aJUCTepau OasspA0o0 YIYH NHHOBAIUSJIBIK YeUUMAEPAN CYHYIITOO MEHEeH KECUITUK OMJIIM
OepyyYHY €3repTyn ’xataT. ByJsl JOKyMeHT 3aMaHOam OumuM Oepyy cHcTeMaslapblH KaJIbIMTaHIABIPYYIa, OKYTYYHYH
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U3WIA66HYH HETU3TY MaKCaThl CAHAPUITUK TEXHOJIOTUIIAP IbIH KECUTITUK JasPAbIKKA TUHTU3TeH TaaCUPUH XaHa aJlap IbiH
6mMM Gepyy MeHeH XYMYIITYYJYKTYH OPTOCYHIArbl aXXbIPBIMABI XKOKY MYMKYHYYJIYTYH Tajigoo GoJroH. M3uiiaee
npodeccroHaJIIbIK OKyy mporpamMmmMasapbiiaa XKW MeHeH GalKapbUirad OKyTYY I1aTdopMaiapbiHbIH, BUPTYaJIIbIK XKaHa
KeHeUTWJIreH peasiqyyJIyKTYH, afanTalusJIaHTaH OKYTYY CCTeMaJIapbIHBIH XXaHa YOH MaaJIbIMaTTapIbIH aHATUTUKACBIHBIH
WHTEerpausAChiH Kapaabsl. OMIOH/I0! 3Jie 6yJ1 TeXHOJIOTHsUIap TapMaKTapAblH OHYTYI XaTKaH MyKTaXXbIKTapblHa KOOI
GepreH KOHOYMIOPAY OHYKTYPYYre KaHYaJIBIK CajibM KOIIoopyHa 6aa Gepryiau. AHJAH THIIKAphl, JOKYMEHT OWJIUM
6epYYHYH XeTKUJIUKTYYJTYTYH, TIepCOHAJIJAITEIPYYHY KaHa JXaJIbl CalaThlH XKAKIIBIPTYyAa CAHAPUNITUK KypasigapIbiH
apTHIKYBLIBIKTAPBIH 6aca Genrwiequ. AHAa CAaHAPUNTEIITUPYYHYH eMyp 600 OMJIMM ajlyyra KeMeKTellyyAery, Kailpa
KBaTMDUKAIMACHIH XOTOPYyJIaTyyAarsl KaHa )XyMYII1y KyYYHYH Y3TYJITYKCY3 OHYTYIIYH KaMChI3[JOOIOTY POJTy KapaJiraH.
Bupok, M3WIIee OMIOHAOHN 3Jie MHMPACTPYKTYpPAaHBI OHYKTYPYY, CAHAPUNTHUK CcabATTYyJIyK XKaHa YeHEMIUK YKYKTYK
6asaHbIH 3apBUIABITBIH KaMThITAaH HETM3rd KeWremJiepay MOIOHTa ajifbl. M3WJIeeJepaAyH XXbIMBIHTHITBIHAA OWJIAM
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MeHeH xabayy 6aca GenruyieHau
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AHHOTaUMA. B 310Xy CTPEeMUTEJBHOTO TEXHOJIOTMYECKOro Mporpecca HUQpPOBbHE TEXHOJIOTUM U HCKYCCTBEHHBIN
uHTesuiekT (MU) TpaHcopmupyoT npodeccroHasbHOe oOpa3oBaHue, Mpeayiaras WHHOBALMOHHBIE PpeIleHUs IJisd
MOATOTOBKY BBICOKOKBAJIM(MUIMPOBAHHBIX CIIeLUAIUCTOB. Llesib JaHHOI paboTH COCTOsAIA B TOM, YTOOBl U3YYUTh POJIb
uudpoBU3alUM KakK KIwo4eBoro (¢axropa B (pOpMHPOBAHUU COBPEMEHHBIX 00pa3oBaTeJIbHBIX CHCTEM, MOBBIILIEHUU
3¢ @eKTuBHOCTA OOy4YeHUA M COTJIaCOBAaHUM KOMIETEHLUI BBITYCKHUKOB ¢ TpebGoBaHUAMM pbiHKa TpyAa. OCHOBHOM
3a7jauell uccaeJoBaHUsA ObLIO MPOAHAIM3UPOBATh BJIMAHNE [UMPOBBIX TEXHOJIOTUN HAa TPOdeCCUOHATBHYIO TIOATOTOBKY
U uX IMOTeHIUaJ [JiAd TpeofoJieHWsA pas3pbiBa MexAy obpa3oBaHMEM U TPYAOYCTPOMCTBOM. B wucciemoBanum
paccMmarpuBajiach MHTerpanusa obydyamiux IaTdopM, YIpaBjsAeMbIX HCKYCCTBEHHBIM HWHTEJIJIEKTOM, BUPTYaJbHOU
U JIOTIOJIHEHHOU peasibHOCTH, a[alTHUBHBIX CHCTEM OOyuYeHHs U aHaJUTHUKA OOJIBIIMX JaHHBIX B IPOrpaMMBbI
npodeccruoHaJIbHONM MOATOTOBKU. Take OlleHWBajach CTeNeHb, B KOTOPOUM 3TU TEXHOJIOTHMU CIIOCOOCTBYIOT Pa3BUTUIO
HaBBIKOB, OTBEYAKI[NX MEHAKIINMCA MOTpebHOCTAM oTpacieil. Kpome Toro, B craTbe MOAYEPKHYTHl MpenMYyIlecTBa
IUPPOBBIX MHCTPYMEHTOB B MOBBIIIEHUU [JOCTYMHOCTHU, MepcoHaIMU3alui M oO0llero kavectBa oOpa3oBaHus. B Heil
paccMoTpeHa poJib HU(POBU3ALUU B COAEMCTBHMU OOY4YeHHI0 Ha MPOTAXKEHUM BCel XU3HU, NepekBaiudukauuud u
MOBBIIIEHNU KBaJIMPuKauu Ajid obecrnevueHsA HENPephIBHOTO Pa3BUTUA crieliuaanucTtoB. OJHAKO B HCCJIeJOBaHUU TaKXe
OBbLIM OTMeYeHbl OCHOBHBIE ITPO6GJIeMBI, B TOM 4HCJIe Kacalolliecsa pa3BUTUA UHPPACTPYKTYPHI, HUDPOBOM rpaMOTHOCTU
U HeoOXOAWMOCTU CO3[4aHUA HOPMaTHMBHO-NPaBoBOI 0asbl. IlosryueHHBIE pe3yJibTaThl MOAYEPKUBAIOT, YTO LudpoBas
TpaHchopmanusa oOpa3oBaHMA WUrpaeT pelarilyild poJjb B (POPMHUPOBAHUHU CIELMAJIUCTOB, TOTOBBIX K Oyayliemy,
o0J1afarmux KOMIeTeHI[UAMHA, HeOOX0AUMBIMU [IJ1 YCIIeIHON paboThl B YCJIOBUAX COBPEMEHHOU 5KOHOMUKH, KOTOpas
Bce OoJIbllle 3aBUCUT OT IU(POBBIX TEXHOJIOTUI1

KnioueBble cnoBa: uH)OPMAaIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMHU; IEePCOHAIbHBIA KOMIIbIOTEp; BeO-CaiiT;
HCKYCCTBEHHBIN NHTEJLJIEKT; MpodeccroHabHOe 00pa3oBaHUe; afanTUBHOe obyueHue; udpoBas TpaHchopmaus
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Abstract. With the rapid development of digital technologies, education is faced with the need to integrate modern
digital tools into the learning process, which makes cyberpedagogy a prominent area of research. The purpose of the
present study was to identify the effects of digital educational technologies on student engagement and academic
performance, and to analyse the effectiveness of the Kahoot platform in the learning process. To fulfil this purpose,
the study employed the methods of theoretical analysis of scientific literature, empirical research with questionnaire
survey of students, as well as comparative analysis of control and experimental groups. The study assessed students’
digital competences before and after training in the use of the Kahoot platform. The study found that pre-training in
digital tools positively influenced the level of mastery: in the experimental group, the number of students confidently
using the platform increased by 46%, while in the control group the changes were minimal. The analysis revealed that
digital educational tools helped to increase the engagement and interactivity of the learning process and improved
the perception of learning material. It was found that the use of interactive platforms contributed to the development
of students’ independence, stimulated their cognitive activity, and helped to form critical thinking skills. The key
competences of a teacher necessary for the effective use of digital technologies in educational activities were identified,
including technological literacy, adaptability, and the ability to integrate digital teaching methods. The practical value
of the study lies in the possibility of using its findings by university and college teachers to optimise the educational
process, as well as in the development of methodological recommendations for the implementation of digital educational
tools in teaching practice, which will make learning more accessible, interactive, and effective

Keywords: digitalisation of education; teacher’s role; hybrid learning; critical thinking; educational technologies;
innovations in learning

B INTRODUCTION

In recent decades, technology has developed at an incredi-
ble pace, and digital devices and the internet have become
an integral part of everyday life, making education a ma-
jor challenge. Contemporary learners have instant access
to a vast array of information, which changes not only the
ways of acquiring knowledge, but also the very role of the
educator. V. Akhrenov et al. (2020) noted that “the lack of
communication between students and teachers contributes
to the loss of the emotional component of the educational

process”. Researchers noted that the digital transforma-
tion of education is accompanied by both positive changes
and major challenges (Selwyn, 2021; Bond et al., 2021).
The digital revolution revealed problems such as outdat-
ed teaching methods, low levels of digital literacy among
educators, lack of necessary technical resources in a series
of educational institutions, and the absence of a unified
strategy for the introduction of digital technologies into
the educational process. Other studies also highlighted the
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risks of alienation and decreased student motivation in the
transition to digital learning formats (Dai et al., 2021). Stu-
dents who are used to interactive and dynamic formats of
the digital world may lose interest in conventional forms of
learning. At the same time, A. Redecker & Y. Punie (2017)
showed that digital technologies can not only increase stu-
dent engagement but also improve the personalisation of
learning. As a result, an imbalance can be observed: on the
one hand, there are rapidly developing digital tools that
can make learning more engaging and effective, while on
the other hand, there is an education system that is not
always ready for these changes. Educators are faced with
the challenge of not only mastering the latest technologies,
but also reorganising their usual ways of working, which
requires time, resources, and effort.

Cyberpedagogy is one of the promising areas in ped-
agogical science, aimed at using digital technologies, on-
line platforms, virtual and augmented reality, as well as
artificial intelligence in the educational process. G. Voro-
biev (1986) noted that “the aspect of cyberpedagogy is the
informational nature of the learning environment”, but
modern research emphasises the development of interac-
tive technologies and adaptive learning systems (Redecker
& Punie, 2017). Most importantly, however, cyberpedago-
gy proposes to rethink the very role of the educator from
a source of knowledge to a facilitator and moderator who
helps students effectively use digital resources for learning.
It is a section of pedagogy that outlines the methodology of
automatic programme management of computer-assisted
learning in contrast to conventional pedagogy that consid-
ers the methodology of intuitive guidance of learning by
the teacher “manually” (Bespalko, 2017).

The significance and relevance of this subject are con-
ditioned by the fact that in the 21* century education can
no longer exist outside the digital space. The COVID-19
pandemic clearly showed how critical the readiness of ed-
ucational institutions to transition to the online format is
(Agranovich & Drenyova, 2020). Educational institutions
faced difficulties due to the lack of relevant competenc-
es among educators. Even after several years, the problem
continues to be acute: not all educational programmes are
adapted to the digital environment, and educators lack
support and teaching materials (Radina & Balakina, 2021).

Cyberpedagogy is becoming not just a trend, but a
necessity. It allows not only modernising the education-
al process but also preparing students to live and work in
a digital society. S. Belov & I. Belova (2020) noted that
“information and media literacy of school and university
students makes provision for their effective interaction
with media and information services, assumes the ability
to work with any sources of information, as well as with
all types and kinds of information, is expressed in knowl-
edge, skills, and abilities that enable pupils and students
to become active participants in the socialising Internet
environment of cyberspace”. However, its implementation
requires a systematic approach, including the training of
teachers, technical equipment of educational institutions,
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and the development of modern teaching methods. The
solution of these problems is becoming a priority for edu-
cational systems around the world, which determined the
relevance of the study of cyberpedagogy as an educational
challenge of the 21 century.

In addition, the introduction of cyberpedagogy in Kyr-
gyzstan is accompanied by a series of major problems and
challenges. Kyrgyzstan is far behind developed countries in
the field of digitalisation of education. Many educational
institutions lack the necessary technological infrastructure,
including access to high-speed internet, modern comput-
ers, and software. Even more acute is the shortage of qual-
ified teachers who are ready to apply cyber-pedagogical
methods. The system of teacher training and retraining in
this area is only beginning to develop, which hinders the
full-fledged introduction of digital technologies into the
educational process. In the context of the transition from
the industrial to the information age, the ability of a per-
son to effectively apply digital technologies to solve vari-
ous tasks is of particular significance. The purpose of this
study was to analyse the effects of cyberpedagogy on the
educational process, to assess the effectiveness of digital
tools in student learning, and to identify opportunities for
increasing engagement and building digital skills using the
Kahoot platform.

H MATERIALS AND METHODS

This study employed a methodological approach combin-
ing theoretical and empirical methods to analyse the role
of cyberpedagogy in modern education. The study aimed
to investigate the effectiveness of digital tools such as the
Kahoot platform in the educational process. The study re-
viewed academic literature including books, articles, and
studies on cyberpedagogy, digital educational tools, and
pedagogical competences using the theoretical analysis
method. This provided a theoretical framework for the
study and identified key trends in digital learning. The
method enabled the identification of key trends in digital
education, which is particularly significant in the context
of rapid technological development and its effects on the
educational process.

The study used practical experience of working with
college and university students, which allowed observ-
ing the process of mastering digital tools in real learning
environments. It was based on the idea that cyberspace
influences students’ perception of reality, as argued by
J. Suler (2016). Practical application of digital tools in the
educational process provided an opportunity to assess not
only the level of knowledge, but also the degree of stu-
dents’ engagement in learning through technology.

A questionnaire - survey study was conducted among
the students of the Kyrgyz National University named after
J. Balasagyn and Teachers College to assess their knowl-
edge and skills in using the Kahoot platform before and
after the training. The questionnaire survey helped to re-
cord the dynamics of changes in students’ knowledge and
skills before and after the training. The study included two
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groups: control group (SG-1, 17 students) — students with
no prior training on the Kahoot platform; experimental
group (SG-2, 19 students) — students with prior training on
the use of Kahoot before testing. After the questionnaires
were administered, quantitative data demonstrating chang-
es in the students’ knowledge and skills were obtained. All
procedures were conducted following the American Socio-
logical Association’s Code of Ethics (2018).

The study was conducted in several stages: preparatory
stage — analysis of the relevance of the topic and selection
of scientific sources on cyberpedagogy and digital educa-
tional technologies; data collection — review of scientific
publications, educational platforms, and existing research;
training of the experimental group — SG-2 students re-
ceived preliminary instruction and practical training on the
use of Kahoot; questionnaire — testing of students of SG-1
and SG-2 before and after the experiment; data analysis —
processing of the results of the questionnaire, assessment
of changes in the level of knowledge and skills of students.
The use of a mixed approach helped to obtain both theoret-
ical findings and empirical data, providing a comprehen-
sive understanding of the role of digital tools in modern
pedagogy and assessing their effects on the formation of
pedagogical competences.

B RESULTS AND DISCUSSION
Theoretical foundations of cyberpedagogy
and its impact on education
According to V. Bespalko (2016), cyberpedagogical learn-
ing technology starts with a clear understanding and for-
mulation of what result society expects from the educa-
tional process — whether it is learning within the entire
educational institution or a concrete course. The theory of
cyberpedagogical learning technology defines in advance
what criteria and indicators can be used to assess how well
a student is prepared for their future professional activi-
ty. As a result, society’s demand for educational outcomes
can be expressed very succinctly, but in a way that is clear
and precise for the professionals who design educational
programmes. Thus, cyberpedagogical teaching technology
allows creating educational programmes that meet the re-
quirements of modern society to the maximum extent pos-
sible and guarantee quality training of students. This is the
key feature of cyber-pedagogical teaching technology — ori-
entation towards the concrete demands of society and clear
criteria for assessing the quality of students’ training. The
educational process begins with an understanding of what
knowledge and skills society needs. With predetermined as-
sessment criteria, learning becomes more transparent and
efficient. This approach ensures the creation of curricula that
not only meet modern requirements but also help to create
competent professionals ready for real professional tasks.
Digital learning can be so effective that students can
immerse themselves deeper into the educational process,
perceiving virtual tasks, simulations, and online interac-
tions as a full part of their reality. According to psycholo-
gist J. Suler (2016), “cyberspace is one way of altering the
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state of consciousness. As in an altered state of conscious-
ness in general, cyberspace and everything that happens
in it seems real — often even more real than reality itself”.
Cyberpedagogy takes advantage of this property of cyber-
space by creating conditions where educational materials
become not just information, but a “lived experience”. This
promotes better learning, critical thinking, and the devel-
opment of new skills. By engaging and experiencing the
reality of the digital environment, learning becomes more
interesting and meaningful for today’s learners who are
used to constant interaction with technology. Cyberpeda-
gogy is an innovative direction of pedagogy, which is based
on scientific principles and aims at systematic organisation
and purposeful activity in the field of cybereducation, cy-
berlearning and cybereducation. It aims at building the
necessary skills and competences in cyberspace in mod-
ern human beings, using information and communication,
computer and digital technologies as the main tools for cy-
bersocialisation (Suler, 2016).

The opinion about the professional suitability of a
teacher and its significance in the development of peda-
gogical professionalism belongs to the pedagogue T. Bech-
turov (2019). His papers emphasise that professional suit-
ability is not limited only to knowledge but also includes
significant values that guide the educator in their profes-
sional activities. T. Bechturov (2019) emphasised that pro-
fessional suitability is the basis for pedagogical excellence,
which is the result of personal growth and life experience
of a teacher. Professional suitability of a teacher in the con-
text of cyberpedagogy acquires special significance, since a
modern teacher should not only possess conventional ped-
agogical knowledge, but also actively master the latest dig-
ital technologies. At this time, cyberpedagogy requires the
teacher to develop not only professional knowledge, but
also digital literacy, the ability to work with information
and communication technologies, and the ability to inte-
grate these technologies into educational activities.

The term “cybersocialisation” was introduced by
V. Pleshakov (2011) and describes the process of changing
the structure of the individual’s self-consciousness and its
needs-motivational sphere under the influence of modern
information technologies. Cybersocialisation has substan-
tially affected the development of cyberpedagogy, as it be-
came the basis for understanding how technologies affect
the development of the individual and their socialisation
in the digital space (Pleshakov et al., 2021). Initially, cy-
berpedagogy focused on the use of technology to improve
the learning process, introducing computer and internet
resources into the educational process. The use of the lat-
est technologies in teaching was experimental rather than
systematic, which led to the need to create a theoretical
basis for the introduction of technologies into pedagogical
practice. At first, only basic computer technologies such as
projectors and simple learning programmes were used in
educational institutions. However, with the development
of the internet and software, there was a need for more
in-depth research into the role of digital technologies in
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teaching and learning. From this point, the first theoretical
works on cyberpedagogy began to appear, which empha-
sised the significance of incorporating technology into the
pedagogical process and its influence on teaching methods.
By the late 2000s, with the massive proliferation of
the internet, social media, and online platforms, cyberped-
agogy had greatly evolved. Educators began to recognise
the value of building students’ IT skills and the need to
introduce innovative learning formats such as distance
and online learning. As a result, learning has become more
flexible, personalised, and accessible to the wider public.
The information revolution has had a tremendous impact
on the educational sphere, radically changing approaches
to learning. With the development of the internet, mobile
devices and cloud technologies, many new opportunities
have emerged to improve the effectiveness of the learning
process. Educational institutions began to use e-textbooks,
online courses, distance learning platforms, and other tools
that have greatly expanded the accessibility of education.
Many educators and researchers are actively engaged
in the development of cyberpedagogy, exploring its key as-
pects and specific challenges. There is a growing number of
studies in various universities and research institutions that
cover a wide range of issues related to the use of digital
technologies in education. These include topics such as the
accessibility and quality of distance education, stressors as-
sociated with distance learning, and the effectiveness of
pedagogies and technologies in digitalisation. Particular at-
tention has been paid to issues such as identity verification
in online examinations and maintaining academic integ-
rity in virtual educational environments (Dobrovinsky et
al., 2018; Shtykhno et al., 2020). These studies help to bet-
ter understand how to use digital technologies to improve
the quality of education and overcome the challenges faced
by educators and students in online learning environments.
S. Kolovorotny (2003), considering the characteristics of
the virtual reality system, notes its ability to change infor-
mation flows, combine them and generate new ones. Ac-
cording to his opinion, virtual reality, due to its ability to
simulate various situations, can be an effective tool for the
acquisition and consolidation of practical skills, including
the ability to interact in society and successful socialisation.
The primary impact of the information revolution is
that learning has become more accessible, flexible, and
personalised. The use of technology allows educators to
create interactive, engaging, and multimedia educational
materials that enhance learning. The interactivity and ac-
cessibility of learning resources allows students to study at
their convenience, which is crucial for people with disabil-
ities or those who, for various reasons, cannot attend con-
ventional educational institutions. According to the U.S.
Department of Education (2010) report, “Evaluating Ev-
idence-Based Online Learning Practices: A Meta-Analysis
and Review of Research”, students who learned content in
an online format performed slightly better than those who
learned in a traditional face-to-face setting”. This finding
suggests that online learning can be just as effective, and in
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some cases even more effective, than conventional forms of
learning. This emphasises the significance of digital learn-
ing technologies and their potential to improve students’
academic achievement by giving them flexibility, access to
a variety of resources, and the opportunity to learn at their
individual pace.

What appeals to and inspires contemporary young peo-
ple may be vastly different from what was familiar to pre-
vious generations. It is vital to recognise that each gener-
ation seeks to pursue what is meaningful, interesting, and
relevant to them, finding their personal ways of fulfilment
and expression in a changing world. In this context, the
key challenge is to create conditions in which members
of each generation can develop their abilities and pursue
their interests using modern tools and approaches. Under-
standing and respecting these differences allows not only
to build effective educational processes, but also to create
an environment in which innovative ideas and initiatives
are supported and developed.

As aresult of the information revolution, a new concept
of education has emerged that focuses on the use of tech-
nology as a tool for developing the competences required
in the digital society. Cyberpedagogy is focused on devel-
oping students’ skills in working with digital tools, as well
as on teaching critical thinking and Internet safety, which
corresponds to modern requirements and challenges of so-
ciety. According to A. Strokov (2020), digital education has
contradictory consequences. The widespread use of digital
technologies leads to a weakening of society’s intellectual
culture. In researcher’s opinion, when a “machine” begins
to perform those functions that previously contributed to
the development of human intelligence, it inhibits develop-
ment and leads to the degradation of mental abilities. This
opinion raises critical questions about the balance between
technology and conventional educational methods. On the
one hand, digital technologies open new opportunities: ac-
cess to vast amounts of information, interactive learning,
personalisation of the educational process. On the other
hand, relying entirely on automated systems risks losing
critical thinking and independent analysis skills.

However, this is not a matter of the technology it-
self, but of how it is used. The intelligent and informed
introduction of digital tools can greatly enrich the educa-
tional experience, while over-reliance on ‘machines’ can
actually be detrimental to intellectual development. The
foremost task of the educator is to teach students how to
maintain a balance so that technology serves as a supple-
ment to human development, not a replacement for con-
ventional teaching methods (Riznyk & Riznyk, 2024). In
the context of cyberpedagogy, the formation of students’
active subjective position becomes especially significant
because online education requires students to be more
self-regulated, proactive, and responsible. The develop-
ment of such qualities as activity, commitment, respon-
sibility, and autonomy allows students not only to effec-
tively learn the educational material, but also to interact
successfully in the virtual educational space. Therefore, it
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is essential to develop students’ active subjective position
in educational and professional activities, as it contrib-
utes to the development of these very qualities (Kulagina
& Apasova, 2018).

Despite numerous innovations and technological ad-
vances in education, such as the use of virtual reality,
adaptive learning, and other digital technologies, it is vital
to remember that human qualities, education, and care for
the student will always remain the basis of successful learn-
ing. Ultimately, technological tools only create the condi-
tions for more effective learning, but they cannot replace
the genuine desire for learning that can only come from the
educator. In cyberpedagogy, especially as teaching increas-
ingly moves into the online space, it is key that the educa-
tor maintains their role as a mentor who not only transmits
knowledge, but also keeps students motivated and creates
an atmosphere of trust and confidence. Human beings, not
technology, are the primary source of inspiration and sup-
port. A kind attitude towards students, attention to their
personal motivation, tolerance for diversity of approaches
and concern for everyone are invariable components of an
effective educational process. It is educators who have an
in-depth knowledge of their subject, who actively use tech-
nology tools, who can create space for students’ creativity
and autonomy, while maintaining a prominent level of hu-
man engagement. Thus, the use of technology should only
be a complement to the core values of pedagogy, helping to
create a space for personal growth and creative expression
for students.

Practical application of cyberpedagogy: The role of
digital tools and the educator in the educational process
Modern educational technologies successfully combine
conventional teaching methods with digital tools to form
an interactive and adaptive environment. Lectures and the
explanatory-illustrative method are supplemented with
electronic presentations, interactive models and videos,
which improves the perception of information and makes
learning more visual. The active introduction of digital
technologies contributes to improving the quality and ac-
cessibility of education. Online platforms such as Goog-
le Classroom, Google Meet, Moodle, and Zoom allow for
distance learning, course management, and live classes.
Interactive whiteboards provide visualisation of learning
materials and communication apps (WhatsApp, Telegram)
facilitate the coordination of learning activities.

Digital tools have also transformed the knowledge as-
sessment system. Automated tests on Kahoot, Quizizz, and
AVN enable objective verification of learning progress, and
discussions are moving beyond the classroom to digital fo-
rums and educational chats. Digital technologies are also
widely used in project work: collaborative work is organ-
ised through Google Docs and Miro, enabling convenient
and productive interactions. Digital technologies play an
equally significant role in the administration of the educa-
tional process. Electronic diaries allow students and their
parents to quickly receive information about their academic
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progress, while university educational platforms (e.g.,
AVN) allow uploading academic work, interacting with
teachers, and receiving prompt feedback. Thus, digital lit-
eracy is becoming an integral part of the educational pro-
cess. Information competence includes the ability to seek,
analyse, and use information using digital tools, which is
vital to prepare students for the modern world. Within the
competence approach embedded in the state educational
standards, special attention is paid to the ability not only
to work with information, but also to apply it to argue con-
clusions and make decisions.

The development of digital technologies changes not
only the educational environment, but also the role of
the teacher. In cyberpedagogy, the teacher ceases to be
the only source of knowledge, becoming a facilitator who
guides students in finding and critically analysing infor-
mation. The role of the teacher in cyberpedagogy is par-
ticularly significant considering the rapid development of
digital technologies and their introduction into the edu-
cational process. In the context of cyberpedagogy, there
are a series of changes both in the requirements for the
professional competence of teachers and in the structure
of the educational process, which greatly affects the role of
the teacher. On the one hand, there are new requirements
to the professional competence of teachers, which can be
attributed to the following:

m technological literacy, where educators must be ca-
pable of using a variety of digital platforms and resources
to develop learning materials, deliver lessons, and assess
results;

m cybersecurity, where it is vital to train educators in
internet safety, data protection and the protection of stu-
dents’ personal information;

m flexibility and adaptability, where the educator must
be ready to respond quickly to changes in educational tech-
nologies and innovations, be ready to introduce innovative
approaches and methods.

On the other hand, changes in cyberpedagogy signif-
icantly affect the teacher’s role and the structure of the
learning process when:

mthe use of digital technologies allows teachers to
adapt the learning process to the needs of each student,
creating individual learning trajectories while accommo-
dating personal preferences and needs;

m the learning process becomes hybrid, combining con-
ventional teaching methods with elements of distance and
online learning.

Thus, the teacher in cyberpedagogy not only retains
their role as a mentor, but also becomes an active partici-
pant in the innovative educational process, capable of work-
ing effectively in the digital environment. The pedagogue’s
information competence includes the skills of purposeful
search for missing data, critical analysis and comparison
of information, and formulation of hypotheses based on a
comprehensive understanding of the obtained information.
In the educational process, a key role in the development of
these skills is played by the digital environment, including
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electronic diaries and educational platforms (e.g., AVN in
higher education institutions), which provide interactive
interaction between students and teachers. To successful-
ly implement the competency-based approach, a teacher
should not only master modern methods of working with
information but also create conditions conducive to the de-
velopment of students’ critical thinking, unassisted search
for knowledge, and meaningful application of digital tech-
nologies in educational and professional activities.

An empirical study: The impact of Kahoot

use on student engagement

Modern digital technologies are rapidly penetrating the
educational process, which affects both teaching methods
and the role of the educator. The educational environment
is increasingly combining conventional teaching methods

with modern digital tools such as online platforms and in-
teractive services. One such tool is the Kahoot platform,
the use of which can increase student engagement and
make the learning process more interactive. To assess the
effectiveness of digital tools in the educational process, a
questionnaire survey was conducted among the students at
the Kyrgyz National University named after J. Balasagyn
and the Pedagogical College. The purpose of the study was
to assess the level of students’ awareness of the Kahoot
platform and the dynamics of their skills in using this tool
after preliminary training. The study included two groups
of students: the control group (SG-1, 17 students) — stu-
dents did not receive prior training on Kahoot; the experi-
mental group (DO-2, 19 students) — students received prior
training on the use of Kahoot before testing. The results of
the questionnaire are presented in Table 1.

Table 1. Results of students’ questionnaires

KNU named after J. Balasagyn, Pedagogical College
No. Platform Kahoot SG-1 (control group) SG-2 (experimental group)
before after before after
1 Do not know it 4 3 13 0
2 Know and can use it 4 5 2 11
3 Know but cannot use it 9 9 4 8

Source: developed by the authors

The results of the questionnaire showed the following:
among the students who did not know about Kahoot, in the
control group (SG-1) their proportion decreased from 4 out
of 17 (23.53%) to 3 out of 17 (17.65%), while in the exper-
imental group (SG-2) — from 13 out of 19 (68.42%) to 0 out
of 19 (0.00%). The percentage of students who were famil-
iar with and knew how to use Kahoot increased from 4 out
of 17 (23.53%) to 5 out of 17 (29.41%) in SG-1 and from
2 out of 19 (10.53%) to 11 out of 19 (57.89%) in SG-2.
The number of students who knew about the platform but
did not know how to use it stayed unchanged at 9 out of
17 (52.94%) in the control group, while it increased from
4 out of 19 (21.05%) to 8 out of 19 (42.11%) in the ex-
perimental group. These findings revealed that pre-training
positively influenced the students’ awareness and ability to
use Kahoot. In the experimental group, the percentage of
students who were not familiar with the platform decreased
to 0% and the percentage of students confidently using Ka-
hoot increased significantly. These results emphasised the
significance of targeted training in digital tools. Simply in-
tegrating technology into the educational process is insuf-
ficient — training for both students and teachers is required.

The information competence of the teacher plays a key
role in the successful mastering of digital technologies by
students. Online platforms (Google Classroom, Zoom, Moo-
dle), interactive whiteboards, cloud services, and mobile
applications for communication are actively used in the ed-
ucational process. However, the effective use of these tools
requires a suitable level of teacher training, including tech-
nological literacy — the ability to use digital platforms and
resources to develop learning materials, conduct lessons,
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and assess knowledge; cybersecurity — knowledge of the
principles of personal data protection and Internet security;
flexibility, and adaptability — the willingness of teachers to
learn the latest technologies and methods, adapting them
to meet educational needs. Thus, the integration of digital
technologies, such as Kahoot, requires not only the tech-
nical equipment of educational institutions, but also the
suitable level of training of teachers and students. For the
successful implementation of digital tools, it is vital to con-
sider the specifics of each educational institution, as well as
to develop methodological recommendations for their use.

B CONCLUSIONS

The study analysed modern approaches to the integration
of digital technologies into the educational process, their
influence on teaching methods, the role of the teacher,
and the quality of learning. Practical aspects of cyberped-
agogy were considered, including the use of online plat-
forms, interactive tools, and digital services to organise
the learning process. An empirical study revealed that
purposefully teaching students how to use digital tools
such as Kahoot considerably increases their engagement
and digital competence. The key finding was that the com-
bination of conventional and digital teaching methods
forms an adaptive, personalised, and interactive learning
environment that promotes not only knowledge acquisi-
tion but also the development of key competencies re-
quired in the digital economy. However, effective imple-
mentation of cyberpedagogy requires rethinking not only
teaching methods, but also the role of the teacher. The
teacher no longer just imparts knowledge but becomes
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a mentor and guide in the world of digital information,
helping students to develop critical thinking, independ-
ence, and the ability to analyse data.

Therewith, the process of digitalisation of education
presents a series of challenges. Many educational insti-
tutions face inadequate funding, which limits the ability
to purchase modern equipment such as interactive white-
boards and Al-based programmes. Problems with techni-
cal support, cybersecurity, and methodological support
also stay unresolved. Despite this, the development of
cyberpedagogy is essential to ensure accessible and qual-
ity education in the future. Prospects for further research
include developing methodological recommendations for
the effective implementation of digital technologies in the
educational process; studying the effects of digital tools on
the development of critical thinking and independence of
students; assessing the long-term effect of digitalisation on

educational outcomes and professional training of gradu-
ates; analysing the possibilities of using artificial intelli-
gence in pedagogical practice and developing approach-
es to its integration into teaching. Thus, cyberpedagogy
continues to be a key area of education modernisation,
contributing not only to the improvement of education-
al results, but also to the development of digital literacy,
which is in demand in modern society.
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AHHoOTaums. CaHapUNTUK TeXHOJIOTUAIAPAbIH Te3 eHYI'YYCYHYH IIapThiHAA 6MInM OepyyHYH 3aMaHOamn CaHapUIITHK
WHCTPYMEHTTepN OKyy IpOILleCCHe MHTEerpauysaioo 3apbUIABITbIHA TyLI OOJIyLly, WJIMMUKN H3WJIAO6JIep 46HpecYHIe
Kubepnenarornkanbl MaaHWIYy OareiTka aujgaHAslpyyda. MWINTHH HErmsru MakcaThl CaHapuNTHUK OwianM 6epyy
TEeXHOJIOTUAJIAPBIHBIH CTYAEHTTepANH aKTUBAYYJIYTYHe XaHa akaJeMUsJIbIK )KeTUIIKeHAUKTepHHe TUIUTHU3TeH TaaCupruH
AHBIKTOO, OIIOH/IOI 3J1e 6rinM 6epyy npoieccuraeru Kahoot miaTdopMacsHbIH HATHIMKAIYYJIYTYH TaJA00 60JroH. Byt
MakcaTKa XeTYy YUYYH WINMHH afabuATTapAsl TEOPUAIIBIK TaJI00 METOAAO0PY, CTYAeHTTEePAUH CYypPaMXKbLIOOJIOPY MeHeH
SMIIMPUKAJIBIK U3WJIA66J16p, KOHTPOJAYK XKaHa dKCIepUMEeHTAaJIAbIK TONTOPAYH CaJIBIITHIPMAa aHAJIM3U KOJAOHYJITaH.
W3uiigee CTyIeHTTepAVH CAHAPUINITUK KoMneTeHIuAIapeiH Kahoot niargopmMackie Koy110Hyy 60I0HYA TPEHUHITE YeHIH
’kaHa aHJaH KUinH 6aasagsl . CAaHApUNTHK MHCTPYMEeHTTep OOI0HYa aJibIH ajia OKyTyy ajlapAblH OHYTYY AEHrI3JIMHE OH
TaaCUpWH TUWTH3TeHU aHBIKTAJIJbl: dKCIIepUMEeHTaJAbIK TONTO IIaT(GOpMaHbl UIIEHUM/YY KOJIIOHIOH CTyAeHTTepAnH
caHsl 46%ra ke0elifly, al 5MH KOHTPOJIAYK TONTO ©3repyyJiep MUHHUMAaJIAyy O6osroH. Taigoo caHapuNTUK OMINM
0epyy HMHCTPYMEHTTepUd OKyy IIpollecCHe KaTBIIIyYHYH )XaHa WHTEePaKTUBAYYJIYKTYH JXKOropyJiallblHa >XaHa OKyy
MaTepuasiblH KaObLI aJlyyHy JXaKIIBIPTyyra cajiblM KOIIKOHYH KepceTTy. MHTepakTHBAYyY asHTYaJIapAbl KOJIAOHYY
OKyyuyJIapAblH 63 aJIAbIHUaJIBITBIH OHYKTYPYYIre e0esre TY3YI, ajapAblH TaaHbIN-OMIYY aKTUBAYYJIYTYH CTHUMYyJiaar,
KPUTUKAJIBIK OM XYTYPTYY KOHAOMIOPYH OHYKTYpyyre >xapfaM Oepepd aHBIKTaJAbl. buianMm Gepyy HUIIMepaAUTrUHAE
CaHAPUIITUK TeXHOoJIOTUAIapAs! 3PdeKTUBAYY KOJAOHYY YUYH 3aphlil O0JIFOH MyrajJuMAVH HEeru3ru KoMIeTeHIUATaphl
AHBIKTAJITaH, aHbIH NYMHJe TeXHOJIOTHAIBIK cabaTTyyJIyK, KaHa CaHApPUITHUK OKYTYyY BIKMaJIapblH MHTErpalsIoo XaHa
BIHTAWJIAIITHIPYY XXKOHAOMAYYIYTY. M3MIeeHYH NpaKTUKaJbIK Oaaayysayry aHblH HaThlibkaaapeiH JKOXKoopayH xaHa
KOJUTeJKAepAUH OKYyTyydyJjaphl TapaOblHaH OKyy IPOLECCHH ONTHUMAIalITBIPYy YUYYH KOJIIOHYY MYMKYHAYTYH[e,
OIIOHJOHN 3JIe CAaHAPUITHK OWaMM Oepyy MHCTPYMEHTTEPHH OKyy NpaKTUKAaChlHA KHUPIruadyy OOIOHYa MeTOAMKAJIBIK
CYHYIITapZbl UINTEN YbIryyaa, 6y OKyyHY KeTKUJIUKTYY, UHTePaKTUBAYY KaHa HaThIFKaJTyy KbLIaT

Herunsru cespep: OunuM OepyyHY CaHApUIITENITHPYY; MeJarorAyH poJiy; TMOPUAANK OKYTYY; KPUTHKAJIBIK O
XKYT'YPTYY; OMJIMM GepYy TEXHOJIOTUAIAPHL; OKYTYY/Aarbl MHHOBALUATIAD
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AHHOTauMA. B ycIoBUAX CTPEMUTEJBHOTO pa3BUTHA IUPPOBBIX TEXHOJIOTUI oOpa3oBaHUe CTaJIKUBaeTCsA
¢ HeoOXOAMMOCTBI0O HMHTEerpaluu COBPEMEHHBIX LU(GPOBBIX HWHCTPYMEHTOB B YueOHBI I[Ipollecc, YTO [AeJiaeT
Kubeprnearoruky BaXXHBIM HalpapjieHrueM HuccjenoBaHuil. OCHOBHOM 1LeJibl0 paboThl OBbLJIO BhHIABJIEHUE BJIMAHUA
1r@poBbIX 0Opa3oBaTeJIbHBIX TEXHOJIOTUIM Ha BOBJIEYEHHOCTh CTYJE€HTOB U UX aKaJeMHYecKyl yCIleBaeMOCTh, a TaKXe
a"aym3 3¢ dexkTuBHOCTHU MIaTdopmel Kahoot B yue6HOM mporiecce. i JOCTUXEHUs TOCTABJIEHHOMH 1[€JTH NCTI0JIb30BaHBbI
MeTOABl TEOPEeTUYEeCKOT0 aHa/M3a HayYHOU JIMTepaTyphl, SMIUPUYEcKoe UccieJOBaHUE C aHKeTUPOBaHUEM CTYAEHTOB,
a TakXe CpaBHUTEJIbHBIN aHaJM3 KOHTPOJIbHON U 3KCIlepMMeHTaJIbHOU TpyIi. B xofe uccienoBaHus Oblia MpoBeJieHa
OI[eHKa MU(POBBIX KOMIIETEHINI CTYA€HTOB JI0 U MocJie 00y4eHus UCIoIb30BaHuI0 miatdopmel Kahoot. YcraHosiieHo,
YTO mpeJBapuTebHOe oOyueHHe IU(GPOBBIM HUHCTPYMEHTaM IOJIOKUTEJbHO BJIMAJIO HAa YPOBEHb HX OCBOEHUA: B
SKCIIepUMEeHTa/JIbHOU T'pyMIe YHCJI0 CTYAEeHTOB, yBepPeHHO BJiafelmux miaaTdopmoi, yBeauuyusaoch Ha 46 %, Torma
KaK B KOHTPOJIBHOH TrpyIlIe nu3MeHeHUs ObUIM MUHMMAaJIbHBIMU. AHAJIU3 MoKaszall, 4To HudpoBbie oOpa3oBaTesIbHbIE
UHCTPYMEHTHI CIIOCOOCTBOBAJIM TMOBBIIIEHNI0 BOBJIEUEHHOCTH M HHTEPAKTUBHOCTU y4yeOHOro IMpoliecca, a Takxe
yJIyuIlaJii BOCIpUATHE yueOHOr0 MaTepuasa. BeIsABIEHO, YTO IpUMeHeHNe NHTEPAKTUBHBIX IJIaTPOPM C1ocoOCTBOBATIO
Pa3BUTHUI0 CAMOCTOATEJBPHOCTH CTYyAEeHTOB, CTUMYJIIPDOBAJI0O WX IIO3HaBaTeJIbHYl0 AaKTUBHOCTh U IOMOTajio
copMHpOBaTh HABBIKA KPUTUYECKOTO MbIIeHus. OnpeaesieHbl KJIIoUueBble KOMIeTEHIINHY Nefjarora, Heo0XoAuMble AJiA
3¢ @PeKTUBHOTO UCIOJIb30BaHMA [U(PPOBBIX TEXHOJIOTHI B 00pa30BaTeJIbHON AeATeJIbHOCTH, BKJII0UasA TEXHOJIOTUUECKYI0
rPaMOTHOCTb, aJaNTUBHOCTh U CIHOCOOHOCTh MHTErpupoBaTh LUdpoBble MeToAbl 00yueHuUs. [IpakThueckas LIEHHOCThb
UCCJIeJOBAHUA 3aKJII0UYaeTCsi B BO3MOXHOCTU HMCIIOJIb30BaHUSA ero pe3yjIbTaTOB MpenofaBaTesisIMU BY30B U KOJLUIeIXel
JJIA onTUMU3auu 06pa3oBaTeJbHOIO Mpoliecca, a TakXe B pa3pab0TKe MeTOANYeCKUX peKOMeHJallil 0 BHeAPEeHUI0
1@ poBbIX 0Opa3oBaTesIbHBIX UHCTPYMEHTOB B MpeloaBaTe/IbCKyl0 IPAaKTUKY, YTO MMO3BOJIMT cJejaTh o0ydeHue OoJjiee
JOCTYITHBIM, MTHTEPAKTUBHBIM U Pe3yJIbTaTUBHBIM

KnioueBble cnoBa: nudposusaiusa obpa3oBaHusd; poJib lefgarora; rubpugHoe obyueHre; KpUTUUYECKOE MBIIJIEHNE;
obpa3oBaTesibHbIE TEXHOJIOTUH; MHHOBAI[UU B O0y4YeHUN
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Abstract. In Kyrgyzstan, the problem of training future teachers with the necessary professional competences is more
acute than ever. Modern educational space requires from teachers not only the knowledge of the subject, but also the
ability to apply pedagogical technologies that contribute to the development of personal and professional qualities.
Psychological and pedagogical approach to the formation of competences of future teachers is an important aspect of
the educational process, because only by taking into account the psychological characteristics of the personality and
pedagogical technologies it is possible to prepare a teacher capable of effectively solving modern problems. The purpose
of this paper was to analyse the psychological and pedagogical aspects of the formation of professional competences of
future teachers with a focus on the use of modern pedagogical technologies. The article considered the key psychological
and pedagogical factors influencing the process of formation of professional competences, including the need to take
into account the personal characteristics of both teachers and students. Based on the analysis of theoretical studies of
such scientists as V. Slastenin, L. Mitina, N. Kuzmina and L. Antsyferova, the importance of implementing pedagogical
technologies that promote not only professional but also personal development of future teachers was emphasised.
Special attention was paid to the formation of students’ self-regulation skills, emotional stability and professional
identity. The importance of teachers’ internal motivation, their aspiration for self-improvement and development was
also emphasised. The results of the study demonstrated that the active application of pedagogical technologies oriented
to the development of intellectual, emotional and social competences is a necessary condition for the successful training
of future teachers. The practical value of this study lies in the possibility of using its results to improve educational
programmes and methods of teacher training in Kyrgyzstan

Keywords: personal development; innovative methods; emotional stability; self-regulation; project activity; professional
identity; professional identity

H INTRODUCTION

Regardless of the world’s state — be it traditional, digi- values, thereby shaping the future generation. However,
tal, or high-tech — the quality of education is invariably = contemporary society faces a growing challenge: the de-
determined by the standard of teacher training. It is the  mands placed upon the educational process are changing
teacher who lays the foundation of knowledge, skills, and rapidly, and the level of pedagogical preparation is not
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keeping pace with these shifts. The modern school necessi-
tates teachers who can foster key competencies in students,
such as critical thinking, independent information-seeking
skills, digital literacy, and adaptability, rather than merely
transmitting knowledge. Nevertheless, as noted by L. Jo-
hanson & S. Karlsen (2021), the teacher training system
itself remains conventional and does not always meet the
challenges of the present era. Curricula in pedagogical
higher education institutions are often based on outdated
methods, with a prevalence of theoretical instruction de-
tached from actual school practice. Prospective teachers
study historical pedagogical concepts but do not acquire
sufficient experience working with contemporary educa-
tional technologies, digital tools, and active learning meth-
odologies (Abedi, 2023).

Furthermore, the teaching profession necessitates not
only subject-specific and methodological knowledge but
also advanced psychological competencies. According to
S. Noreen & B. Kazim (2022), educators encounter emo-
tional and cognitive demands daily, interacting with pupils
of varying abilities, resolving conflicts, and providing mo-
tivation and support. However, this crucial aspect receives
insufficient attention during professional preparation. Con-
sequently, many early career teachers experience stress,
professional burnout, and disillusionment with the profes-
sion, leading to a decline in teaching quality and high staff
turnover in educational institutions.

It is also important to acknowledge that, in the con-
text of rapidly advancing technologies, the demands on the
teaching profession are set to increase. As L. Kartashova &
1. Plish (2020) point out, educators must be prepared to uti-
lise digital tools, integrate novel teaching methodologies,
and adopt a flexible approach to the educational process.
However, without the systemic development of profession-
al competencies, this objective becomes unattainable (Dia-
chuk, 2024). The core issue lies in the fact that despite the
pivotal role of the teacher in any society, their professional
preparation frequently remains rooted in the last century.
This contributes to a decline in educational quality, a mis-
match between educators’ skill levels and contemporary
realities, and an inability to address educational challenges
effectively. Notwithstanding an extensive research base,
a teacher’s professional competence persists as a complex
and multifaceted construct (Erokhina, 2019). There is a
notable lack of scholarly consensus regarding its structure
and the mechanisms for its development, which presents
considerable difficulties in educational practice. Conse-
quently, prospective teachers often encounter preparation
that is not sufficiently systematic and does not consistently
align with the realities of the modern educational process.

Analysing contemporary pedagogical practices, the au-
thors sought to identify the key elements of professional
competence that require development during the training
of future teachers, and to propose avenues for enhancing
educational programmes, taking into account psychological
characteristics and professional challenges. The formation
of future teachers’ professional competencies is not mere-
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ly a timely issue, but a critically important task, upon the
resolution of which the future of education and society as a
whole depends. Recognising the relevance of this problem,
the authors identified the need to investigate the develop-
ment of future teachers’ professional competencies, con-
sidering psychological and pedagogical factors. This study
aimed to analyse the psycho-pedagogical aspects of com-
petency development in educators during their training.

H LITERATURE REVIEW

The issue of a teacher’s professional competence consist-
ently remains a central focus of pedagogical science. Con-
temporary research underscores the importance of adapt-
ing education to the digital environment and implementing
innovative teaching methodologies. For instance, the re-
search by J. Seibert et al. (2020) provides instructions for
conducting multitouch experiments aimed at enhancing the
effectiveness of chemistry learning. Collaborative learning
systems, where students work together in small groups to
achieve educational objectives, have been the subject of
study by researchers such as J. Lock & P. Redmond (2021),
S. Mende et al. (2021), and C. Johnson et al. (2021). In
contrast to traditional instruction, where the teacher plays
the primary role, collaborative learning involves students
actively interacting with one another, sharing knowledge,
discussing ideas, and jointly solving problems. This meth-
od fosters the development of social, cognitive, and com-
munication skills, rendering the educational process more
dynamic and motivating. It is widely applied in schools and
universities, as well as in professional training. Amidst rapid
societal changes, education, despite its inherent tradition-
alism and conservatism, is compelled to align with current
trends. A. da Silva (2021) and A. Haleem et al. (2022) em-
phasise that the successful transformation of the education-
al process necessitates the timely identification of promising
directions, their congruence with institutional resources,
and their effective integration into pedagogical practice.

One of the most crucial aspects of effective education
is the competence of educators, which extends beyond the
mere possession of knowledge and skills. It encompasses
the ability to apply these in real-world practice, to consider
the individual characteristics of learners, and to facilitate
productive learning. The concept of “competence” entered
the academic lexicon in the late 1950s (Bondarevskaya &
Kulnevich, 1999). J. Raven (1984) posits that competence
is a composite of diverse components that can exist inde-
pendently. Some of these relate to intellectual abilities, oth-
ers to the emotional domain, and their interplay dictates an
individual’s successful behaviour in various situations.

V. Adolf (1998) highlights that professional compe-
tence contributes to reducing stress levels, fostering emo-
tional resilience, and easing the transition from training
to professional practice. In a related vein, E. Zeer (1988),
drawing upon K. Platonov’s concept, distinguishes two con-
stituents of professional competence: professional orienta-
tion, which includes a system of values, attitude towards
the profession, and an awareness of one’s place within it;
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and professional competence itself, which amalgamates
knowledge, proficiencies, skills, and practical experience.
A. Shelten views professional competence through the lens
of interaction with others, teamwork, the capacity for in-
dependent problem-solving, self-development, and con-
tinuous learning (Anisimov & Sosonko, 2001). A. Marko-
va (1980) posits that a teacher’s professional competence
is shaped not only by their level of knowledge and skills
but also by their personal attributes, professional activities,
communication abilities, and crucially, the ultimate out-
come of their work — the level of pupils’ learning and per-
sonal development. L. Mitina (1998) identifies three piv-
otal components of a teacher’s professional development:
orientation, competence, and emotional flexibility. These
factors are largely determinative of pedagogical success.
N. Kuzmina (1985) expresses an analogous viewpoint, de-
fining professional competence as a synthesis of profound
knowledge, mastery of teaching methods, and the personal
qualities essential for effective instruction.

Furthermore, considerable research attention is direct-
ed towards the role of digital technologies in the education-
al process. Digital literacy, as highlighted in contemporary
scholarship, encompasses a complex set of skills necessary
for engaging with digital media and for the retrieval, pro-
cessing, and analysis of information. An important dimen-
sion of educational digitalisation is parents’ attitudes to-
wards their children’s use of digital tools, a topic explored
in detail in the research by I. Palaiologou (2016). Thus,
a review of academic literature indicates that a teacher’s
professional competence is a complex, multi-component
phenomenon, incorporating both cognitive and personal
aspects. Its development necessitates the implementation
of modern pedagogical technologies, the integration of
digital tools, and a consideration of the changes occurring
within the educational environment.

B MATERIALS AND METHODS

The methodological foundation of this study was formed
by concepts from the competency-based approach in ped-
agogy, the study of researchers from Kyrgyzstan and oth-
er countries in the field of teacher professional training,
and psychological theories of personality development
and learning. Specifically, the articles of philosophers,
educators, and psychologists such as J. Raven (1984),
E. Zeer (1988), and V. Adolf (1998), amongst others,
were analysed. In authoring this article, several methods
were employed to facilitate a comprehensive approach to
the topic under investigation. Analytical and compara-
tive methods were thus utilised to systematise theoretical
material and to juxtapose different approaches to train-
ing future educators. The interrelationship between psy-
cho-pedagogical aspects and pedagogical practices was
analysed, which allowed for the identification of their
influence on the process of professional competency de-
velopment. A reflective method was used for considering
personal competencies and analysing the role of psycho-
logical factors in the preparation of future teachers. The
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method of generalisation enabled the integration of vari-
ous theoretical and practical materials, whilst the induc-
tive method aided in constructing conclusions based on
an analysis of existing theories and examples drawn from
the educational process.

In addition, the authors surveyed 298 practising edu-
cators from various regions of Kyrgyzstan, aiming to identi-
fy key challenges in their professional activities. The study
encompassed a wide array of issues, including pupils’ at-
tainment levels, the availability of educational materials,
the application of digital technologies, classroom manage-
ment, interaction with parents and administration, and the
constraint of time for lesson preparation. Furthermore, an
analysis of the respondents’ professional experience pro-
vided insight into the ratio of experienced practitioners to
early career teachers, which allowed for an assessment of
areas requiring attention in the training of future profes-
sionals. The survey was administered between October and
December 2024, employing an online format with anon-
ymous questionnaires. Participation was voluntary, and
each participant received information regarding the study’s
objectives and guarantees of confidentiality. The survey
adhered to the principles 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). Analysis of the collected data fa-
cilitated the identification of the primary difficulties faced
by teachers, such as a scarcity of educational materials,
challenges in utilising digital technologies, classroom man-
agement, and engagement with parents. These findings
were taken into account when evaluating the significance
of psycho-pedagogical training for future professionals.
The application of all the methods described facilitated the
formation of a wellfounded understanding of the pivotal
role of psycho-pedagogical training in the development of
future teachers’ professional competencies.

Hl RESULTS AND DISCUSSION

Structure of teacher professional competencies
Teacher professional competencies constitute a combina-
tion of the knowledge, proficiencies, skills, and personal
attributes requisite for effective professional performance.
They determine an educator’s level of preparedness, their
capacity to adapt to shifts in the educational landscape,
and their ability to ensure quality teaching and the holistic
development of pupils. The structure of professional com-
petencies comprises several interconnected components:

m subject-matter and methodological competence en-
tails knowledge and understanding of the subject being
taught, mastery of teaching methods and technologies, and
the ability to apply contemporary pedagogical approaches;

m psychological and pedagogical competence signifies
knowledge of pupils’ age-specific and individual character-
istics, and mastery of methods for motivating, diagnosing,
and correcting learning activities;

®m communicative competence is manifested in the
ability to interact effectively with pupils, parents, and
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colleagues, as well as in the possession of public speaking
and pedagogical rhetoric skills;

m organisational and managerial competence is evident
in the ability to plan and organise the educational process,
create a conducive learning environment, and manage a
classroom collective;

minformation and communication competence in-
volves proficiency in digital technologies within education-
al practice, and the use of electronic resources and distance
learning;

m reflective and research competence presupposes the
capacity for self-analysis, selfdevelopment, the assimilation
of new knowledge, the conducting of pedagogical research,
and the implementation of innovative technologies;

m moral and ethical competence is associated with an
awareness of professional responsibility and adherence to
the ethical norms and principles of pedagogical activity.

The professional competencies of a teacher can be
viewed through three key components, each playing a
significant role in their professional practice. The cogni-
tive component encompasses the body of knowledge nec-
essary for the effective execution of pedagogical tasks. It
covers fundamental and applied knowledge in the subject
being taught, its methodology, pedagogy, psychology, de-
velopmental physiology, and contemporary educational
technologies. A teacher must understand the patterns of
knowledge acquisition by pupils, and the principles of
curriculum design, possess methods for assessing student
achievements, and be able to apply modern scientific ap-
proaches to teaching (Reid et al., 1987). Furthermore, the
cognitive component involves an awareness of current ed-
ucational standards, the legal framework governing peda-
gogical activity, and prevailing trends in the evolution of
the education system.

The operational and practical component constitutes
a system of skills and abilities that ensure the effective-
ness of pedagogical work. It encompasses the capacity to
develop curricula and syllabi, create didactic materials,
employ diverse teaching methodologies and technologies,
consider the individual characteristics of learners, and
foster their cognitive engagement. This component also
includes the ability to organise the educational process,
manage the classroom, maintain discipline, and motivate
pupils to learn. A crucial aspect is the ability to orches-
trate collaborative activities with students, colleagues,
and parents, alongside mastery of tools for assessing edu-
cational outcomes.

The personal and motivational component covers a
teacher’s individual qualities, their pedagogical thinking,
value orientations, and motivation for self-development
and professional advancement. It incorporates such person-
al characteristics as responsibility, empathy, patience, cre-
ativity, and resilience to stress. A high level of motivation
for learning and refining pedagogical expertise facilitates
the successful implementation of innovations, the pursuit
of novel approaches in working with students, and con-
tinuous self-improvement. Furthermore, this component
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reflects pedagogical culture and ethics, the capacity for re-
flection and an awareness of one’s strengths and weakness-
es, as well as a commitment to professional growth through
participation in continuing professional development
courses, scholarly research, and pedagogical experiments.

The formation and development of a teacher’s profes-
sional competencies is a continuous process, contingent
upon the system of pedagogical education, practical expe-
rience, and the drive for continuous improvement in one’s
professional practice. Furthermore, the development of a
future teacher’s professional competence is not feasible
without adequate psychological readiness, which encom-
passes motivation for pedagogical activity, emotional sta-
bility, reflectivity, communication skills, and the capacity
for self-development. These attributes not only determine
success during studies in a pedagogical higher education
institution but also exert a decisive influence on the profes-
sional development of an early career teacher. Moreover,
the psychological aspect plays a vital role at all junctures
of an educator’s professional career, remaining a key deter-
minant of effectiveness even with considerable experience.
The ability to manage emotions, sustain motivation, ana-
lyse one’s practice, and cultivate productive interactions
with pupils and colleagues is essential not only for the nov-
ice teacher but also for the experienced educator striving
for professional growth and adaptation to the evolving ed-
ucational landscape.

Firstly, motivation serves as a pivotal component of
psychological readiness, as it is this that impels the pro-
spective educator to assimilate new knowledge, seek effi-
cacious teaching methods, and strive for professional ad-
vancement. Should a student possess an inherent interest in
the profession from the outset, recognising its significance
and societal responsibility, they will acquire subject-spe-
cific, methodological, and psycho-pedagogical competen-
cies with greater purposefulness. Conversely, a lack of sus-
tained motivation can result in a perfunctory acquisition of
pedagogical disciplines and diminished learning effective-
ness. Secondly, the development of professional compe-
tence necessitates emotional stability, given that pedagog-
ical activity is associated with considerable psychological
demands. The future teacher must learn to regulate their
emotions, maintain composure in stressful situations, and
cultivate constructive interactions with pupils, parents,
and colleagues. The enhancement of stress resilience con-
tributes to the successful acquisition of communicative and
organisational-managerial competencies, which are crucial
in an educator’s work. Another vital aspect of psycholog-
ical readiness is reflection, which facilitates a conscious
engagement with one’s own professional practice. The pro-
spective teacher must be able to analyse their successes
and setbacks, modify their working methods, and recog-
nise their strengths and weaknesses. Developed reflective
competence empowers an educator to refine their teach-
ing methodology, adapt to the individual characteristics of
their students, and effectively address emergent issues in
the educational process.
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Furthermore, a prospective educator’s psychological
readiness influences the development of their personal
and motivational component of professional competence.
This encompasses pedagogical thinking, humanistic val-
ues, empathy, and accountability for the outcomes of
their work. A teacher’s personal qualities are largely de-
terminative of whether they can become not only a profi-
cient professional but also a mentor capable of inspiring
students and fostering a positive educational environ-
ment. Thus, psychological readiness serves as a founda-
tion for the formation of a future teacher’s professional
competencies. Without stable motivation, emotional sta-
bility, and developed reflection, it is impossible to fully
acquire subject-specific, methodological, communicative,
and managerial competencies. Therefore, in the process
of professional training for future educators, it is crucial
to prioritise not merely the transmission of knowledge
and the development of skills, but also the cultivation of
the psychological attributes essential for effective perfor-
mance in schools.

Challenges faced by educators in Kyrgyzstan

and ways to overcome them

To identify the pertinent issues confronting teachers in
their professional practice, the authors surveyed practising
educators, the results of which facilitated the identification
of key difficulties and impediments in teaching. The survey
included 298 teachers from various regions of Kyrgyzstan.
Analysis of the respondents’ length of service indicated
that the overwhelming majority of teachers (65.1%) have
more than 10 years of experience, suggesting a significant
contingent of seasoned professionals within the profession.
However, there is also a notable proportion of educators
with limited experience: 18.2% have been working for less
than three years, 7.3% for three to five years, and 9.4% for
six to ten years (Fig. 1). This highlights that whilst expe-
rienced specialists constitute the largest group among the
surveyed teachers, there are also early career educators for
whom the possession of well-developed professional com-
petencies is particularly crucial to successfully navigate
emergent challenges.

Length of service

65.1%

18.2% . m Less than 3 years

m 3-5 years

6-10 years

AN

Over 10 years

Figure 1. Length of service of surveyed educators from different regions of Kyrgyzstan

Source: compiled by the authors

An analysis of the data obtained from the survey
of practising teachers revealed several significant diffi-
culties that they encounter in their professional work.
Among the most pressing problems noted were a low
level of pupil preparedness, a scarcity of education-
al materials, challenges in using digital technologies,

insufficient pupil motivation, a lack of time for lesson
preparation, complexities in interacting with parents,
classroom management issues, and an absence of admin-
istrative support (Fig. 2). These challenges impede ef-
fective teaching and demand a high level of professional
competence from educators.

TEACHER'S DIFFICULTIES ENCOUNTERED IN THEIR WORK

Difficulties in using digital technologies
Lack of administrative support

Low level of pupil preparedness

Lack of time for preparation

Conflicts with parents

Difficulties in classroom management
Lack of educational materials

Low pupil motivation

0% 10%

20% 30% 40% 50% 60%

Figure 2. Difficulties encountered by surveyed educators in Kyrgyzstan

Source: compiled by the authors

The obtained data underscore that the profession-
al training of future educators in higher education insti-
tutions should take into account the actual difficulties
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encountered by teachers. This necessitates increased at-
tention to the following aspects: the development of dig-
ital literacy skills for the confident use of educational
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technologies; the formation of methodological competence,
including the ability to adapt educational material for vary-
ing levels of pupil preparedness; the development of commu-
nication skills for effective interaction with pupils, parents,
and administration; the mastery of methods for classroom
management and motivating pupils; and providing future ed-
ucators with knowledge regarding working with education-
al materials and sourcing alternative educational resources.

Thus, the preparation of future teachers should be
grounded in the real-world problems identified through
the analysis of practising educators’ experiences. Attention
needs to be focused on the development of their psycho-ped-
agogical competencies, encompassing methodological and
digital literacy, the capacity for pedagogical interaction,
the ability to work with pupil motivation, and the adapta-
tion of educational materials to suit different levels of pupil
preparedness. The formation of these competencies should
be facilitated through the use of modern pedagogical tech-
nologies, thereby enabling future teachers to confidently
apply theoretical knowledge in practice and successfully
integrate into the professional environment. This will en-
sure that university graduates are well-equipped to meet
the challenges of the contemporary school and apply their
professional competencies effectively in their practice.

The formation of future educators’ professional compe-
tencies is contingent upon the mastery of modern pedagog-
ical technologies, which contribute to making the learning
process more productive, interactive, and oriented towards
the pupil’s personal development. Pedagogical technol-
ogies represent a composite of methods, techniques, and
resources that facilitate the optimal organisation of the ed-
ucational process. Their implementation enhances teach-
ing effectiveness by actively engaging students in learning
activities; develops practical teaching skills and the ability
to work with pupils; fosters the reflective and communica-
tive skills necessary for professional growth; and creates
conditions for the individualisation and differentiation of
learning, which is particularly crucial in the context of the
contemporary school.

It is essential for the future teacher not merely to
possess theoretical knowledge of pedagogy but also to be
adept at applying modern technologies in practice. In this
context, particular importance is attached to the follow-
ing types of pedagogical technologies. A teacher’s sub-
jectmethodological competence is cultivated through the
assimilation of active learning technologies, problem and
project-based methods, and digital educational resources.
By mastering these tools, educators can move beyond sim-
ply explaining material to prompting pupils towards inde-
pendent problem-solving and fostering their critical think-
ing and creative abilities. Interactive technologies involve
active learner engagement and the development of collab-
oration and critical thinking skills. These include discus-
sions, debates, case studies, group work, and educational
games. They equip future teachers with the skills to man-
age the learning process, work effectively in teams, and
interact constructively with pupils.
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Project-based learning technologies centre on stu-
dents’ independent activity involving the resolution of
practical tasks. The application of a project-based method-
ology in teacher training contributes to the development
of analytical, research, and communication skills and in-
stils the ability to apply knowledge in practical contexts.
Problem-based learning technologies are designed to cul-
tivate prospective educators’ capacity to analyse complex
situations, devise innovative solutions, and form research
skills. Problem-based learning trains students not merely
to impart knowledge but to encourage their own pupils
to seek solutions autonomously. Digital technologies are
indispensable for the contemporary teacher. The use of
electronic educational platforms, interactive whiteboards,
virtual laboratories, and online courses not only diversifies
the educational process but also enhances its effectiveness.
Digital literacy constitutes the composite of skills enabling
effective engagement with digital media, and the execution
of information search, analysis, and processing (Cabero-Al-
menara et al., 2020). Reflective technologies represent a sig-
nificant element of professional training. The future teacher
must be able to evaluate their own work, identify strengths
and weaknesses, and adjust their pedagogical practice
accordingly. To this end, technologies of self-assessment,
portfolios, and teaching practice diaries are employed.

The development of future teachers’ professional com-
petencies is not possible without the mastery of modern
pedagogical technologies. These enable the educational
process to become more meaningful, practice-oriented, and
effective. Integrating pedagogical technologies into teach-
er training programmes contributes to the development of
their methodological, communicative, digital, and reflec-
tive competence, thereby preparing them for successful
professional practice in the contemporary school environ-
ment. Pedagogical technologies serve as a potent instru-
ment for cultivating a teacher’s professional competencies,
assisting them not only in teaching effectively but also in
fostering reflection, managing their emotional state, estab-
lishing productive communication, and adapting to shifts
within the education system. It is precisely their conscious
and purposeful application that allows an educator to fulfil
their potential as competent, motivated and accomplished
professionals.

Psychological preparation plays a crucial role in the
professional formation of the future educator. The devel-
opment of emotional intelligence, the capacity to compre-
hend pupils’ psychological characteristics, and the ability
to accommodate their individual differences facilitate the
establishment of effective interaction within the educa-
tional process. A profound understanding of developmen-
tal psychology enables not only the proper organisation of
learning but also the creation of a supportive environment
conducive to the development of each child. Psychological
readiness also augments a teacher’s professional compe-
tence, empowering them to operate confidently in complex
situations, adapt to changes, and employ an individualised
approach with each pupil.
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The role of an educator’s personal characteristics,
cognitive abilities, and emotional intelligence

The effective mastery of pedagogical technologies by pro-
spective teachers is directly contingent upon their cogni-
tive and personal characteristics. These factors determine
an educator’s capacity to perceive, analyse, and implement
modern teaching methods, as well as to adapt to a con-
stantly evolving educational environment. Cognitive char-
acteristics encompass the level of intellectual development,
analytical thinking, and the ability to rapidly assimilate in-
formation and apply it in practice (Gendina, 2007). Peda-
gogical technologies necessitate a profound understanding
of the subject matter, the capacity to structure knowledge,
identify connections between various disciplines, and tai-
lor educational methods to the specific needs of individual
pupils. High cognitive flexibility enables a teacher to ac-
quire new approaches, evaluate their efficacy, and refine
their pedagogical practice.

Personal characteristics play an equally significant role.
Flexibility, creativity, initiative, and openness to new ideas
are determinative of a teacher’s readiness to adopt innova-
tive technologies, experiment, and develop unconventional
solutions. L. Antsyferova posits that personal development
is linked to an inherent human striving to transcend one’s
limitations, achieving the full realisation of one’s essence.
The personality is perpetually oriented towards the future,
manifesting it in the present. This desire for self-improve-
ment and development constitutes the driving force behind
an individual (Antsyferova, 1981). An educator possess-
ing a high degree of self-organisation and purposefulness
is more successful in mastering complex methodologies,
integrating them into the educational process, and adapt-
ing to the evolving requirements of the education system.

The combination of well-developed cognitive abilities
and personal qualities ensures the successful mastery of
pedagogical technologies, empowering future teachers to
apply modern teaching methods effectively, adapt to the di-
verse needs of their pupils, and continuously enhance their
professional practice. In addition, emotional intelligence
and stress resilience play a crucial role in pedagogical ac-
tivity, determining a teacher’s effectiveness, their capacity
for constructive interaction with pupils, colleagues, and
parents, and their ability to adapt to challenging situations.
Emotional intelligence encompasses the ability to recognise
and manage one’s own emotions, understand the feelings
of others, and cultivate harmonious relationships. A high
level of emotional intelligence enables a teacher to regu-
late their behaviour, circumvent conflicts, maintain pupil
motivation, and foster a favourable psychological climate
in the classroom. The capacity for empathy facilitates the
consideration of children’s individual characteristics and
the adoption of tailored approaches to each, while well-de-
veloped communication skills aid in the effective trans-
mission of knowledge and sustaining interest in learning.

Stress resilience is essential for an educator to main-
tain work capacity and emotional equilibrium under con-
siderable pressure. A teacher’s work involves constant
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psycho-emotional challenges — they must manage tension,
resolve conflict situations, and work with diverse catego-
ries of pupils. The ability to maintain composure, recover
quickly from stressful situations, and find internal resourc-
es to sustain motivation are vital qualities determining pro-
fessional longevity and the quality of pedagogical activity.
Emotional intelligence and stress resilience form the bed-
rock of successful professional development for a teacher,
enabling them to interact effectively with others, adapt to
change, and maintain high performance in the demanding
conditions of the educational process.

Research by N. Kuzmina (1990) indicates that during
the stage of professionalisation, as an individual’s work
style becomes established, the level of professional activity
may decrease, potentially leading to professional stagna-
tion. Similar conclusions are corroborated in the study of
L. Mitina (1994). L. Antsyferova (1980), in her analysis of
the causes of identity crisis, highlights professional stagna-
tion, which, in her view, results in a person who previously
considered themselves a highly competent specialist begin-
ning to feel altered, not as they were before. If profession-
al stagnation occurs, it is necessary to actively work on
updating and developing one’s skills, seek new challenges
and tasks, engage in self-education, find inspiration in in-
novative approaches and working methods, and seek sup-
port and motivation through interaction with colleagues
and participation in professional communities.

Professional development for teachers is contingent
upon their capacity for self-reflection and the manage-
ment of their own resources. Pedagogical reflection and
self-regulation equip prospective teachers not only to
adapt effectively to the profession but also to continuously
enhance their practice, thereby improving the quality of
their teaching. Reflection facilitates the analysis of both
successful and less successful pedagogical approaches, en-
abling the identification of the root causes of problematic
situations and the formulation of solutions. It fosters the
development of an individual teaching style, cultivates
critical thinking, and promotes a readiness for innovation
(Slastenin & Podymova, 1997). Self-regulation, in turn, as-
sists teachers in maintaining internal equilibrium, manag-
ing emotions, adjusting to the changing demands of the
educational process, and sustaining a high level of motiva-
tion. These mechanisms are established during the training
period, as students become accustomed to evaluating their
achievements, modifying their actions, and incorporating
feedback. Subsequently, this forms the basis of professional
resilience, empowering teachers to interact effectively with
pupils, navigate complex situations, and remain sought-af-
ter professionals in a dynamic educational landscape.

Pedagogical technologies and their role

in the professional training of the future teacher
While reflection and self-regulation enable educators to
structure their activities thoughtfully, manage emotions,
and adapt to the demands of the profession, the mas-
tery of modern educational technologies allows them to
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implement the teaching process effectively, work with di-
verse groups of pupils, and achieve high outcomes. The ac-
quisition of pedagogical technologies plays a pivotal role in
the professional preparation of prospective teachers, com-
plementing their psychopedagogical readiness. Pedagogi-
cal technologies are defined as a composite of methods,
techniques, and tools aimed at organising teaching and up-
bringing. Their knowledge and skilful application ensure
the formation of a teacher’s key professional competencies:
subjectmethodological, communicative, psycho-pedagogi-
cal, and organisational-managerial. Future educators must
acquire proficiency in interactive teaching methods, pro-
ject and research activities, digital technologies, and differ-
entiated and individualised instructions to adapt flexibly
to the needs of their pupils. The effective synergy of psy-
cho-pedagogical preparation and the mastery of pedagogi-
cal technologies shapes a professionally competent teacher
capable of not only imparting knowledge but also creating
an educational environment that considers the individual
characteristics of each child, fosters their abilities, and cul-
tivates a motivation for learning.

In the preparation of future teachers, it is crucial not only
to cultivate their psycho-pedagogical readiness but also to
equip them with the modern pedagogical technologies they
will utilise in practice. Pedagogical technologies are the
methods that render learning effective and engaging. Future
teachers must not only be knowledgeable about these meth-
ods but also capable of adapting them to the specific needs
of their pupils, applying them in diverse contexts, and at
times creatively modifying them to maximise their benefit.

Active and interactive teaching methodologies consti-
tute crucial tools in the pedagogical arsenal. They serve not
only to enhance student motivation and engagement but
also to cultivate critical thinking, creativity, and autonomy.
By employing such methodologies, future teachers learn
not merely to transmit knowledge but to create conditions
conducive to active cognitive engagement in their students.
Project-based learning is an example of this approach, ena-
bling schoolchildren to undertake tasks independently, de-
vise solutions, collaborate in a team, and present their ideas.
This method facilitates the development of practical skills
and initiative, alongside fostering a sense of responsibility
for the ultimate outcome. The case study method affords
pupils the opportunity to examine authentic situations, an-
alyse them, and propose solutions to problems. This culti-
vates analytical thinking and decision-making abilities in
schoolchildren, preparing them to apply acquired knowl-
edge in real-life contexts. Training sessions, in turn, ena-
ble pupils to enhance communication skills, work on emo-
tional resilience and self-confidence. They assist students
in interacting effectively with others, resolving conflicts,
and collaborating within a team. Game-based learning
technologies in education contribute to making the learn-
ing process more engaging and accessible. Games stimulate
pupil activity, aid in better retention of information, and
develop collaboration skills. Future teachers must acquire
proficiency in these methods, learning to adapt and apply
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them in diverse educational scenarios to establish an effec-
tive and developmentally oriented learning environment.

In addition to traditional pedagogical methods, such
as project-based learning, case studies, training sessions,
and game-based technologies, digital educational technol-
ogies are a crucial element in cultivating the professional
competencies of future teachers. Contemporary pupils are
growing up in a world saturated with digital technologies,
and educators must acknowledge this reality to interact
effectively with students and prepare them for future chal-
lenges. As S. Litvinova (2019) noted in her study, “to keep
pace with the development of the modern changing world,
students must have a high level of education, and this is not
possible without the implementation of modern innovative
technologies”. Digital technologies facilitate the creation
of interactive learning materials, online courses, virtual
laboratories, and other resources that significantly expand
opportunities for learning and self-development. They also
contribute to the individualisation of the learning process,
as digital tools enable the adaptation of content and meth-
ods to the needs of each student. Future teachers must ac-
quire proficiency in working with these technologies, rath-
er than being limited to traditional methods alone.

Teachers should not only possess the ability to utilise
digital technologies but also be prepared to instruct their
pupils in using them consciously and beneficially. It is
crucial to convey to children that digital technologies are
not merely a means of entertainment or leisure but also a
potent instrument for self-education, information retriev-
al, project development, and resolving various tasks. The
capacity to leverage digital resources for learning and de-
velopment constitutes a significant component of a teach-
er’s professional competence. The teacher ought to serve
as a role model in this regard, actively integrating digital
technologies into the educational process and educating
children on the appropriate use of the internet, educational
applications, and other digital tools. They must cultivate
in schoolchildren not only digital literacy but also critical
thinking, which will enable them to navigate the flow of
information and employ technologies to the advantage of
their learning and development. Ultimately, this contrib-
utes to preparing students for life in a digital society and
assists them in effectively utilising the resources available
within the modern educational process.

Continuing the theme of training future educators in
the context of psycho-pedagogical competence, an impor-
tant aspect is also the development of their ability to em-
ploy an individualised approach in teaching. In the context
of student diversity, their individual characteristics, levels
of preparedness, and psychological needs, the capacity to
teach while taking these factors into account becomes an
integral part of modern pedagogical practice. An individu-
alised approach in the training of future teachers not only
implies considering various student characteristics but also
necessitates deep knowledge in the fields of psychology
and pedagogy. During their training in a pedagogical uni-
versity, students must learn to identify the specific needs of
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each pupil and understand their motivation, interests, and
difficulties. This requires future teachers to possess a high
level of psychological competence and the ability to adapt
teaching methods and resources according to a child’s indi-
vidual characteristics.

The psychological significance of an individualised ap-
proach lies in its contribution to fostering self-confidence
in pupils, reducing stress, and increasing motivation and
engagement in the learning process. This enables students
to assimilate material more effectively, develop their abili-
ties, and unlock their potential. An individualised approach
helps maintain a positive emotional state among learners
and creates conditions conducive to successful socialisation
and harmonious personality development. Future educators
who have mastered this principle during their training will
be capable of not only enhancing the effectiveness of their
work but also significantly improving the overall quality of
education. An individual approach to learning becomes a
crucial aspect of their professional competence, subsequent-
ly enabling them to work with diverse student populations,
successfully address pedagogical challenges, and adapt to
the evolving conditions of the educational environment.

The interconnectedness of psychology and pedagogy
plays a key role in shaping the professional competencies
of future educators. These two disciplines, while possessing
their own distinct characteristics, are closely intertwined,
forming the basis for effective teaching and upbringing.
Psychology provides educators with an understanding of
mental processes, mechanisms of perception, develop-
ment, and learning, which allows for a deeper and more
informed approach to addressing educational challenges.
Pedagogy, in turn, encompasses the methods and princi-
ples for organising the educational process, aimed at stu-
dent development, their socialisation, and the transmission
of knowledge. Psychological knowledge assists teachers in
more accurately diagnosing the needs and characteristics
of pupils and in determining strategies that contribute to
the successful assimilation of material and harmonious per-
sonality development.

The development of future teachers’ competencies is
contingent upon an understanding of the psychological
aspects of their professional role. Knowledge concerning
psychophysiological and emotional processes, as well as
the age-related and individual characteristics of pupils,
enables educators to select the most effective teaching ap-
proaches, establish trusting relationships with students,
and provide appropriate motivation and support for their
learning endeavours. An important dimension is also the
teacher’s own personality, their emotional intelligence,
and stress resilience, which are likewise integral compo-
nents of professional competence. The capacity to manage
one’s emotions, adapt to stressful situations, and cultivate
harmonious relationships with students and colleagues
directly influences the quality of pedagogical work. Suc-
cessful pedagogical influence is not feasible without psy-
chological preparation, and the personal attributes of an
educator, such as emotional maturity and stress resilience,
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enhance their effectiveness in addressing pedagogical tasks
and contribute to the establishment of a positive educa-
tional environment.

According to N. Slota (2024), “for the formation of pro-
fessional competence, higher education institutions must
cultivate informed students capable of critical thinking and
solving various problems”. It is important to note that ex-
cellent knowledge and skilful application of pedagogical
methods, theories, and technologies directly influence a
teacher’s psychological state. When an educator possesses
a thorough understanding of their work, they feel confident
in their abilities and actions, which in turn reduces levels
of stress and anxiety. Comprehending which methods and
approaches to employ in different situations, and how to
structure and plan a lesson, assists the teacher not only in
being more effective but also in maintaining psychologi-
cal calmness (Asmolov, 2002). Knowledge of pedagogical
technologies and theory provides the teacher with a clear
understanding of how to influence students, which meth-
ods are suitable for different groups, and how to optimise
the educational process. This allows the educator to antic-
ipate potential difficulties, prepare for lessons in advance,
and create an atmosphere of trust and mutual understand-
ing, all of which favourably affect their psychological state.

The interaction between psychology and pedagogy
contributes to the formation of the complex and multi-
faceted process of a future teacher’s professional identity,
commencing during their training at a pedagogical univer-
sity and continuing throughout their entire professional
career. A teacher’s professional identity encompasses not
only knowledge and skills but also values, attitudes, and
the role the educator defines for themselves within the ed-
ucational process. This involves an understanding of their
mission, an awareness of responsibility towards students,
colleagues, and society, and the capacity to adapt their
pedagogical methods and approaches in response to chang-
ing circumstances. The process of shaping a teacher’s pro-
fessional identity also includes an awareness of their own
value and uniqueness as a specialist. An educator who un-
derstands and accepts their strengths, while also recognis-
ing areas of their practice that require enhancement, will
be successful in their profession and capable of fostering a
positive educational climate, promoting student develop-
ment, and building professional relationships founded on
respect and trust.

H CONCLUSIONS

The development of future teachers’ professional compe-
tencies serves as the bedrock of quality education and the
development of the younger generation. An educator is not
merely an individual who imparts knowledge but also a
mentor who shapes the student’s personality and assists in
the development of their emotional intelligence, sociali-
sation, and moral values. A teacher’s professionalism ex-
erts a considerable influence not only on the standard of
education but also on upbringing, which is vital for the
development of future specialists across various fields. By
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employing their pedagogical and psychological knowledge,
teachers help not only to educate but also to guide students
towards self-improvement and the achievement of their
goals. The complex social and psychological challenges en-
countered by contemporary pupils necessitate specialised
training for educators. In the context of Kyrgyzstan, where
conflicts occur between students and teachers, as well as
inter-personal and inter-group clashes among schoolchil-
dren, the psychopedagogical preparation of future teachers
assumes particular importance. Understanding children’s
emotional needs, coupled with the competent application
of pedagogical technologies and skills in working with di-
verse student groups, assists teachers in mitigating levels of
aggression and conflict within schools.

Psychological and pedagogical training for teachers
is of immense significance, as it equips them to be more
sensitive, tolerant, and prepared for addressing challeng-
ing situations. Collaborative work between the teacher and
psychologists, social educators, parents, and other special-
ists facilitates the creation of a supportive environment
within the school that is conducive to the comprehensive
development of the child. This necessitates active interac-
tion and attention to the psychological characteristics of
each student from all participants in the educational pro-
cess. It is precisely through the enhancement of teachers’
professional competencies that a favourable atmosphere
for nurturing a new generation can be established, teach-
ing children how to interact with one another, understand
their emotions, and assume responsibility for their actions.
Schools must become spaces where children feel supported
and can develop not only intellectually but also emotional-
ly and socially. In turn, the pedagogical mastery of teachers
and their capacity to apply psychological and pedagogical
knowledge directly impact the well-being and academic
success of pupils, as well as the overall atmosphere within
educational institutions. Perspectives for further research,
building upon the data obtained from the conducted survey,
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AHHoTauuaA. KoIpreiscTaHia KepeKTyy KeCHUNTHK KOMIETeHIMsAIapra 33 OGoJIroH 60JI0YOK MyrajauMIepAu Aasgplioo
KeHreily opuyHAyy Jell anTcak OoJ0T. Yuypharsl 6uinuM 6epyy MeWKHHAWUTW MyrajJuMaepAeH NpeAMeTUH OHIYYAeH
CBIPDTKApHI, XeKede XaHa KeCHUNTHK camaTTapAblH OHYTYIIYHe Taacup OepreH MeJaroruKayblK TeXHOJIOTUAIapAbl Aa
KOJIIOHYY OMJITMYTUTVH TAJIal KbIJIaT. BOJIOYOK MyTramMIepArH KOMITe TeHI[UsTaPbIH KaJIBIITAH ABIPY YA ICUXOJIOT UAIBIK-
nejaroruKaJIblK bIKMa OMIuM 6epyy MpOoLleCCHHUH Hernu3ry acnektu 6ostyn caHaiaT. Ce6ebu, MTHCAHABIH IICUXOJIOTHUAIBIK
©3TreUeJIYKTOPYH KaHa IeJarorhKajblK TeXHOJIOTHsUIapAbl 5CKe ajlyy MeHeH 3amaHOanm Keureiepny s@deKTuBayy
Yeye aJiraH MyTIMMAU Jaspfaiil ajnaObi3. BoJOYOK MyrajvMIUH KeCUNTHK XaKTaH WHTWIMKTYY OCYIIYHe Taacup
OepreH GakTOpJOpAyH OupAeH Oupu 0O0Jyn, UHTEJUIEKTyaJAblK raHa 5Mec, OLIOHJON 3Jie 3MOIMOHAJIABIK, KOOMAYK
KOMITeTeHIUATIAPABIH OHYTYIIYHe OarbITTajaraH NMHHOBALUAIBIK I1eJarorhKajIblK TeXHOJIOTUAIAP/Abl KOJIZOHYY caHasar.
Makasajja, KeCUOTHUK KOMIIETEHIUAIAPAbIH KaJIBINTAHYYCYHYH ICUXOJIOTUAJIBIK-TIEJarOTUKAJIBIK acleKTUIepu MeHeH
Oupre MyrajauMAepAu OaspAo0 IMPOLECCHHAE aJlap[blH XaHa OKYYy4yJapAblH WHCAH/BIK ©3re4Y6eJIYKTOPYH 3CKe aJyy
MaaHWJIYYJIyry kapaat. B.A. CnactenuH, JI.M. Mutusa, H.B. Ky3smuHa, JI.J. AHnbIdepoBa CBIAKTYY OKyMYIITYyYJIapAbIH
U3WJI©6JIOPYHYH Hern3uHje 60JI0Y0K MyrajiMAepArH KeCUNTHK XaHa MHCAH/IBIK )KaKTaH eHYTYYCYHe Taacup OepreH
MearoruKaIblK TeXHOJIOTUAIAPAbl KUPrU3YY 3apBUTYbLIBIIE KeJaun YbiraT. CjacTeHWH MYTaJuMAVNH WHHOBALUAIBIK
KaKTaH 63YH KepCeTYy YUYH MIapTTapAbl Ty3Yyre KeHyJ OypaT. ByJsl aHiaH xaHbl KOHTEHT MEHEH HII aJibill GapyyHy
’KaHa OKYTyy[a e3reue bIKMaJIap[bl KOJJOHYYHY Tajianm KbuiaT. MUTHHA SMONMOHAJIABIK HHKEMAYYJYKTYH >XaHa
e3repyyJiepre OOJTrOH MNAasApABITBIH Oenruaedr. Bys Oearnsyy KOMIETeHIWsUIapAblH OHYIYIIYHe OarbITTajraH ap
TYPAYY HeJaroruKajiblk TeXHOJIOTUAIApAbl KOJIJOHYy MeHeH umike amat. Ky3pMuHA NmefarorukajblKk TeXHOJIOTHAIAp
KECUNTHK WAEHTTYYJIYK KPU3UCHH XeHe ajiyyra Taacup OepaspuH alTar. Ay sMH aHnbipepoBa MYyTaJUMAWH WYKU
MOTHUBAIUACCHIHBIH MAaaHWJIYYJIYT'YH, aHBIH MBIKTEI O0JIyyTra )aHa eHYTryyre OOJI'OH yMTYyJyycyH Oenruseidt. MelHaaH
CBIPTKApHI, CTYJIeHTTep/ie — 60JIOYOK MyrajnMepe e3YH Oamkapa OUiIyy, SMOIMOHAIABIK TYPYKTYYJIYK KOHIYMASPYH
’KaHa KeCUIITHK KOMITeTeHI[MTaPbIH KaJIBIITaHABIPYY YIYH ICUXOJIOT UAJIBIK-TIeJarOrMKaJIBIK TEXHOJIOTUAJIAP (bl KOJIAOHYY
MaaHuiyy. Byn TexHosorusuiap 60J1090K MyTrajuMaepre TeOpHUsUIBIK OWmMre 33 Oojlyyra raHa sMmec, OLIOHAOH 3Jje
asapipl 61yIM 6epyy MpoLecCHH/ e YBIHBITH MapTTapia KOJAOHIOHy YHPOHYYTe xapaaM 6epeT. BoJIo4ok MyraJauManH
KOMITeTeHIAIAPBIH KaJIBIITAHIbIPYY, NHCAH/IBIH OHYTYIIYHO XaHa KeCUNTUK KBaJIN(PUKANUATIAPHHBIH XKOrOpyJIalliblHa
GarbITTa/IraH MeJaroruKaablK TEXHOJIOTHUAIAPAbl aKTUBYY KOJAOHYYCY3 MYMKYH 3Mec

Herusru cespep: nHcaHIbIK 6HYTYY; MHHOBAIUAIBIK METOIOP; SMOLMOHAIALK TYPYKTYYJIYK; 63YH 63y Oalrkapyy;
J0JIG00PAYK UIMIMEPIAYYJIYK, KECUNITUK UAEHTTYYJIIYK
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AHHOTauma. B KeipreisctaHe 1mpobGjieMa MOATNOTOBKU OyAyIUMX Mefarorop, o6jafamniux HeoO6X0OUMBIMU
npodeccruoHaJIbHBIMUA KOMIIEeTEHIMAMY, CTOUT Kak HuKorga octpo. CoBpeMeHHOe 0Opa3oBaTesbHOE IPOCTPAHCTBO
TpebyeT OT yuuTesiell He TOJIbKO 3HaHUA MpeaMeTa, HO U YMeHHs IPUMEHATh MeJarornyeckrie TeXHOJIOTUHM, KOTOphIe
CIIOCOOCTBYIOT Pa3BUTUIO JINYHBIX U MPOdeCcCHOHaIbHBIX KauecTB. [IcuxoJioro-negaroruieckuii noaxo K GopMupoBaHUio
KOMIeTeHIUN OyOyLIuX yuuTesiel ABJIAETCS BaXXHBIM acleKTOM 00pa3oBaTeJbHOro mpoliecca, Befb TOJIBKO C YY4eTOM
TICUX0JIOTUYECKUX 0COOEHHOCTEN JIMYHOCTU U MleJarormyecKrux TeXHOJIOTUN MOXXHO OATOTOBUTS IleJarora, CliocoOOHOro
K 50PEeKTUBHOMY PpelIeH’I0 COBpeMeHHBIX 3afad. llesibio JaHHOU paboThl OB aHaIM3 MCUXOJIOTO-IleJarorunyeckux
acnekToB (GopMupoBaHUA NPOQPeCcCHOHAIBHBIX KOMIIETeHIUI OyAymuX MeJaroroB ¢ akIeHTOM Ha MCIOJib30BaHUe
COBpEMEHHBIX MeJarornvyeckux TeXHOJIOTUM. B cTaThe pacCMOTpeHBI KJII0UeBble IICUXOJIOrO-efarorunyeckre (pakTopsl,
BJIUAIOIIYE Ha npolecc GopMHpoBaHUA TpodecCroHaIbHBIX KOMIIETEHINI, BKJII0UYasA He00OX0AUMOCTh yueTa JJMYHOCTHBIX
oco0eHHOCTel Kak yuuTesel, Tak M yvamuxcsa. Ha ocHOBe aHasii3a TeOpeTUYECKUX HCCJIeOBAaHUU TaKUX yYeHBIX,
kak B. Cnactenun, JI. MutuHa, H. Ky3ssmuna u JI. AHubidhepoBa, noquepKHyTa BaXXHOCTh BHEJIPEHUA MeJarornyeckmnx
TEXHOJIOTHH, CIOCOOCTBYIOIIMX HE TOJIBKO MpOodeccruoHaJIbHOMY, HO U JIMYHOCTHOMY Pa3BUTHI0 OYIyIIMX MeJaroros.
Ocob6oe BHUMaHUE B paboTe OBUIO yaeseHO POPMUPOBAHUIO Yy CTYJEHTOB HABBIKOB CaMOPETyJIALUM, SMOIMOHAIbHON
YCTONYMBOCTU U MPOodeccHoHaIbHON NAEHTUYHOCTH. Takxke MOAUYepKHYTA BaXXHOCTh BHYTPEHHE MOTHUBALUM YUUTEJIS,
ero CTpeMJIeHHs K CaMOCOBEPIIEHCTBOBAHMIO M pa3BUTHI0. Pe3ysbTaThl HCCIeJOBAHUA IIPOAEMOHCTPHUPOBAJIH,
YTO aKTHUBHOE TMpHUMEHEeHUEe IMeJaroruiecknux TeXHOJIOTUH, OPUEeHTHPOBAHHBIX HA pa3BUTHE UHTEJJIEKTYaJIbHBIX,
SMOIIMOHAJIbHBIX 1 COI[UAJIbHBIX KOMIETeHIUH, ABJIAeTCsA HeOOXOAUMBIM YCJIOBHEM AJIA YCIEeMHON NOATOTOBKY Oy AYLIHUX
yuutesieil. [IpakTruyeckas eHHOCTb JaHHOW pabOTHI 3aKJII0YAETCS B BO3MOXKHOCTH MCIIOJIb30BaHUsA ee pe3yIbTaToB [JIA
COBEpIIEHCTBOBAHUA 00pa30oBaTeIbHBIX MPOrpaMM U METOAUK MOATOTOBKHU MeJaroruveckux Kagpos B KelpreisctaHe

Krno4yeBble cNoBa: IMYHOCTHOE Pa3BUTHE; MHHOBAIIMOHHBIE METO,Ibl; SMOI[MOHAJIbHAS yCTOMYUBOCTD; CAMOPETY IALS;
MpOeKTHas [esTeJIbHOCTD; podeccroHa bHass UAEHTUYHOCTh
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Abstract. The information age demands globally competitive educators who can systematically integrate digital
technologies into their professional practice, manage the educational process efficiently, and engage in ongoing research
to improve teaching and learning. Such professionals must possess advanced digital and creative competences. Therefore,
it is essential to equip future educators with the necessary digital tools and skills. This article aimed to identify effective
ways to develop digital competence in future educators in a collaborative digital environment. The research employed both
theoretical and empirical methods, including abstraction, modelling, synthesis, testing, and pedagogical experimentation,
among others. Key concepts examined include “digital literacy”, “digital competence”, “digital competence of future
educators”, “collaboration”, and “collaborative digital environment”. The study outlined the benefits of fostering
digital competence in future educators; the structure of digital skills and competences by the EFuropean Framework
for the Digital Competence of Educators; the concept of “collaboration” as part of the 4Cs — cooperation, coordination,
communication, and creativity; as well as the structure and key features of the proposed pedagogical portal, the Digital
Educational Environment. A review was conducted of scholarly and pedagogical literature concerning the development
of digital competence in future educators within a collaborative digital environment. An online course entitled Digital
Learning Technologies was conducted, and an international online competition, The Most Effective Digital Educational
Platform, was organised for prospective educators. Based on the outcomes of the study, content and discourse analyses
were carried out to classify collaboration as a form of social cooperation. A collaborative partnership was established
between the Kazakhstan universities — M. Dulaty Taraz University, Kokshetau University named after Sh. Ualikhanov and
Zhetysu University named after I. Zhansugurov — and the Kyrgyz university — Kyrgyz National University named after
J. Balasagyn, represent a model of networked cooperation. The practical value of the study lies in the consolidation of
intellectual resources from Kazakhstan and Kyrgyzstan universities into a single channel, allowing prominent academics
and methodologists from these institutions to combine their efforts in jointly developing high-quality digital educational
content for pedagogical disciplines

Keywords: collaboration; consortium; educational website; professional competence; digital resource; online course

H INTRODUCTION

The process of digitalisation is impacting the education = Measures must be taken to strengthen the functionality of
system and calls for a reassessment of how educators’ pro-  schools and to further improve educators’ skills and social
fessional qualifications are enhanced in this new context.  standing. Educators represent the intellectual vanguard of
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the nation, laying the groundwork for its long-term pro-
gress. While excellent curricula, modern school facilities,
and advanced management systems are valuable, nothing
can be achieved without proficient educators. Like profes-
sionals in any other field, educators must possess digital
literacy, encompassing the fundamental knowledge, skills,
and attitudes required for navigating a digital society (Mes-
sage from the Head of State K. Tokayev to the people of
Kazakhstan, 2024).

The teaching of any subject should be contextualised
within the student’s future profession, serving as a means
to synthesise their acquired knowledge, proficiencies, and
skills. The content of professional pedagogical education
possesses unique characteristics and differs significantly
from professional training in other higher education insti-
tutions. Contemporary societal development trends and the
quest for novel, effective teaching and learning approaches
demand that future educators are capable of reflective think-
ing and possess a strong command of developmental ped-
agogy and effective methodologies (Aitenova et al., 2020).
Research conducted by A. Turalbayeva et al. (2021) in-
dicates that prospective educators favour the use of in-
formation technologies when undertaking academic re-
search and completing independent creative assignments.

Digital competence is underpinned by digital literacy
and digital skills. Literacy, in a general sense, denotes the
capacity to comprehend, interpret, generate, communicate,
and calculate information using printed and written mate-
rials. Furthermore, by analysing substantial volumes of in-
formation regarding students and their activities within the
digital realm, contemporary educators can provide appro-
priate support, and indeed, every educator can operate au-
tonomously within the digital environment. Digital literacy
and digital skills form the bedrock of digital competence.
While the term “digital literacy” enjoys widespread inter-
national usage, “digital competence” remains a more fitting
term, as it conveys a broader and more holistic meaning. In
this comprehensive concept of digital competence, mastery
over both pedagogical approaches and the subject matter
itself, alongside technical skills, constitutes only a part of
this complex notion. The digital competence of a future ed-
ucator represents the synthesis of abilities to effectively uti-
lise information and communication technologies and dig-
ital media when formulating and resolving tasks related to
information processing, work, learning, socialisation, and
the expansion of existing opportunities (Diachuk, 2024).

Digital technologies form the bedrock of contempo-
rary technological advancement and are set to retain their
pivotal role in the foreseeable future. The digital educa-
tional environment paves the way for novel opportunities:
facilitating a transition from classroom-based learning to
anytime, anywhere learning; enabling the development of
personalised learning pathways; and transforming learners
from mere consumers of electronic resources into creators
of new ones. A digital educational environment constitutes
an open complex of resources, conditions, and opportu-
nities for the learning, development, and socialisation of
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prospective educators. According to the definition provid-
ed by UNESCO (2018), a digital educational environment
is a composite of the conditions necessary for implement-
ing educational programmes through the use of e-learning
and distance learning technologies. This encompasses the
functioning of an electronic information and educational
environment, which includes electronic information re-
sources and an information educational milieu comprising:
educational resources that ensure comprehensive mastery
of educational programmes irrespective of location; a suite
of information and telecommunication technologies; and
relevant digital technology tools.

According to R. Sulaimanova et al. (2021), the devel-
opment of future educators’ sociopedagogical competence
is gaining particular significance within the context of con-
temporary professional pedagogical education. This is at-
tributable to several factors influencing the socialisation of
the younger generation: uncertainty in government policy
concerning youth upbringing and education; an increase in
both internal and external migration processes; the grow-
ing dependence of young people on technological devices;
and the consequences of the global pandemic, which are
yet to be fully comprehended. Thus, educator training must
account for these factors to ensure the effective social ad-
aptation and development of the burgeoning generation.

C. Kimm et al. (2020) investigated pre-service educa-
tors’ confidence in their ISTE technology competencies.
The findings of this quantitative study indicated that pro-
spective educators felt they had not yet attained a sufficient
level of technological competence in line with ISTE stand-
ards. Future special education educators with experience
in team-based learning exhibit a significantly higher level
of technological competence compared to other groups.
According to the findings of research by S. Nurzhanova et
al. (2024), the technology use skills and digital literacy of
prospective educators were generally at a higher level than
those of more experienced in-service educators in main-
stream schools. Furthermore, the study revealed that the
digital literacy of future educators is a significant predictor
of their technology use skills.

The quality of an educator’s professional development
is largely determined by the nature of the learning content.
This content should encompass a broad spectrum of issues
about all areas and aspects of pedagogical education. This
research aimed to identify methods for developing the digi-
tal competencies of future educators within a collaborative
digital environment.

B MATERIALS AND METHODS

General theoretical, empirical, and statistical methods of
scientific inquiry were employed to effectively implement
the experimental research on the formation of future ed-
ucators’ digital competencies within a collaborative edu-
cational environment based on the interaction of higher
education institutions in the Republic of Kazakhstan and
the Kyrgyz Republic. To measure, determine, and record
the results of the conducted scientific investigations, the
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following theoretical and empirical research methods were
utilised: abstraction, modelling, synthesis, survey, testing,
online testing, pedagogical experiment, induction, and de-
duction. For the sorting and processing of the data obtained
during the research, statistical methods were applied, in-
cluding data selection and collection, ranking, mathemati-
cal-statistical methods, pedagogical monitoring, and others.

In the studies focused on developing digital compe-
tence in future educators within a collaborative education-
al environment supported by partnerships between Kazakh-
stan and Kyrgyzstan universities, interactive methods were
used, which are considered effective among contemporary
research approaches. The online course Digital Learning
Technologies was conducted. In addition, as part of the
modernisation of the higher education system, online test-
ing and online surveys entitled What I Know and What I
Have Learned were conducted to assess the level of digital
competence among future educators within this collabora-
tive context. The results were systematically organised. A
total of 102 future educators from universities in Kazakh-
stan and Kyrgyzstan participated in the survey after com-
pleting the online course Digital Learning Technologies. As
part of the modernisation of the higher education system
and in line with the collaborative efforts between Kazakh-
stan and Kyrgyzstan universities, indicators and criteria for
assessing levels of digital competence among future educa-
tors were identified, and diagnostic monitoring was con-
ducted. The survey was carried out following the ethical
standards of scientific research outlined in The Guidance
Note of the European Commission on Ethics and Data Pro-
tection (2021). The online survey, focusing on the topics
What I Know and What I Have Learned, was conducted
within the framework of the research project AP19680242
Establishing a Joint Digital Educational Environment in
Higher Education Institutions as Part of the Modernisation
of the Pedagogical Education System in the Republic of Ka-
zakhstan, funded by the Committee of the Ministry of Edu-
cation and Science of the Republic of Kazakhstan. Partici-
pants were asked to reflect on what they had learned about
digital learning technologies, whether their digital skills
had improved upon completion of the course, and what
specific competencies they had developed (Online sur-
vey, n.d.). The survey was conducted entirely anonymously.

Bl RESULTS AND DISCUSSION

Digital competence of future educators

The term “skills” has gained international recognition
through the evolution of related concepts. The 21 Century
Skills are considered a constituent element of any compe-
tence. According to the OECD (2016), “digital skills are
those skills related to the safe use of digital technologies in
the process of managing and exchanging information, dig-
ital interaction, creating and transforming digital content,
and solving problems in a digital context”. Digital technol-
ogies empower future educators to refine existing methods
for monitoring and evaluating students’ educational attain-
ment and to develop new, more advanced approaches.
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The establishment of a digital economy necessitates an
appropriate orientation of the education system and the
preparation of specialists who utilise modern digital tech-
nologies in their work. Research by C. Redecker & Y. Pu-
nie (2017) suggests that “digital competence” is one of the
unique competencies that must be cultivated in the new
generation of educators. Regardless of the complexity of
the competence set required for future educators, there ex-
ists a baseline of specific competencies that prospective ed-
ucators must acquire during their training. These include: a
knowledge base for teaching and learning; cognitive skills;
social skills; personal orientations; and professional suita-
bility (European Commission, 2013; Blomeke et al., 2015).
Cognitive skills encompass metacognition, critical thinking,
and the capacity to effectively resolve diverse problems.
Social skills refer to interpersonal, reflective, and research
proficiencies necessary for fostering dialogue and collabo-
ration within the pedagogical community to enhance the
working environment. The personal orientations of future
educators are defined as encompassing enthusiasm, self-con-
fidence, universal human values, commitment to continu-
ous professional development, building partnerships, and
embracing diversity and inclusion. Professional suitabil-
ity pertains to adaptability, stability, and stress manage-
ment per the context and needs of prospective educators.

According to research by R. Metsépelto et al. (2021),
pedagogical competencies are categorised into three lev-
els: the individual and group level, the organisational level,
and the regional, national, and global level. The individual
and group level is characterised by supporting student en-
gagement in the learning process; employing personalised
methods and dialogic teaching; organising group work;
and providing emotional and pedagogical support. The or-
ganisational level is defined by planning and preparing the
teaching process; collaborating with parents; cooperating
with the professional community; and fostering the profes-
sional development and leadership of future educators. The
regional, national, and global level entails promoting stu-
dents’ civic engageme nt; facilitating rational discourse; en-
couraging dialogue; cultivating students’ global awareness
and universal competence; and possessing high civic virtue.

Digital competence refers to educators’ capacity to ef-
fectively utilise information technologies during their lei-
sure time and for communication, to store and exchange
information, to select information and communication
technologies securely within the digital sphere, to work
efficiently with digital content in a reliable digital envi-
ronment, and so forth. R. Krumsvik (2011), a research-
er in the phenomenon of digital competence, posits that
digital competence involves educators possessing a sound
understanding of information and communication tech-
nologies (ICT) within a professional pedagogical context,
grasping their significance for teaching strategies and the
digital foundation of learners, and being able to integrate
this understanding into their practice. Research conducted
by A. Turalbayeva et al. (2021) indicates that effective
engagement with digital devices (proficiency in using
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educational websites and portals) is a crucial characteristic
in the formation of a future educator’s digital competencies.

The development of digital competence in contem-
porary prospective educators offers several advantages: it
enables future educators to independently enhance their
professional qualifications; it fosters their critical thinking
skills; it cultivates research competence; and it encourages
future educators to seek novel solutions to problems. In-
stead of serving merely as tools for optimising the delivery
of educational content to students, digital technologies are
becoming instruments for creating personalised develop-
ment environments. These environments allow learners to
seek out and make sense of information, make decisions,
collaborate in groups, and solve problems. Engaging with
non-standard, creative tasks empowers the learner to be-
come an active constructor of their own knowledge.

The European framework for digital competence

of educators

K. Pelletier et al. (2021), in their EDUCAUSE Horizon Re-
port, propose a classification of digital competence com-
prising five areas: information literacy; communication
and collaboration; digital content creation; safety; and
problem-solving. Currently, this definition is expanding
to encompass the digital transmission of information.

education

activity

Digital literacy

Foundational knowledge

Using digital technologies in

Traditional educational

From a cognitive standpoint, “digital literacy” is analo-
gous to traditional literacy (the 3 Rs — Reading, WRiting,
and aRithmetic). According to the definition provided by
UNESCO (2018), “digital literacy is the ability to access,
manage, understand, integrate, communicate, evaluate and
create information safely and appropriately through dig-
ital devices and networked technologies for participation
in economic and social life”. At the G20 summit in Berlin
in 2017, K. Chetty et al. (2018) identified the components
of digital literacy: approach to innovation; computer liter-
acy; information literacy; communication literacy; media
literacy; and digital literacy (Fig. 1). Standards developed
by ISTE, the International Society for Technology in Educa-
tion, also define the ICT competence and digital competen-
cies of participants in the educational process, based on the
evolving role of digital technologies in education.

At the end of 2017, the Education Committee of the
European Union developed the EU Digital Competence
Framework for Educators (DigCompEdu, n.d.). It is found-
ed on the principle of integrating innovative technologies
into established pedagogical practice and addresses digital
competencies across three key areas: enhancing the use of
digital technologies in teaching and learning; developing
the skills necessary for digital transformation; and utilising
data-driven analysis and forecasting in education (Fig. 2).

Understanding policy

Applying policy Policy innovation

Skills necessary for

LERER el 2 knowledge acquisition

Performing complex tasks Ability to self-organise

Organisation of the

Collepiision educational activity

Establish a network

. Innovation
connection

Figure 1. Structure of future educators’ digital competence
Source: developed by the authors based on research by K. Chetty et al. (2018)

Professional digital skills

* Big Data

 Coding

* Cybersecurity

« Internet of Things

Derived digital skills

+ Data processing
« Information analysis
« Information processing

Basic digital skills

» Working with information tools
« Text editing
« File management on a computer

Figure 2. Structure of digital skills
Source: developed by the authors based on data from DigCompEdu (n.d.)
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The goal of the DigCompEdu platform is to demon-
strate and describe digital competencies relevant to
learners. It comprises 22 competencies categorised into
six thematic areas: “Professional engagement”, “Digital
resources”, “Teaching and learning”, “Assessment”, “Em-
powering learners”, and “Facilitating Learners’ Digital
Competence”. The selection of content for diagnostic in-
struments is based on established standards for pedagog-
ical ICT competence. All international standards typically
incorporate two groups of digital competencies. The first is

concerned with developing knowledge, skills, and abilities
within the realm of ICT, while the second is necessary for
educators to prepare students for life in the information
society and the knowledge-based economy. The UNESCO
(2018) recommendations examine all facets of pedagogical
activity and structure them within six multi-level modules:
“Understanding ICT in Education Policy”, “Curriculum and

Assessment”, “Pedagogy”, “Application of Digital Skills”,

“Organisation and Administration”, and “Teacher Profes-
sional Learning” (Fig. 3).

Figure 3. European framework for the digital competence of educators
Source: developed by the authors based on data from DigCompEdu (n.d.)

DigCompEdu (n.d.) and ISTE Standards (n.d.) establish
a unified measurement and broad directions for assessing
educators’ professional activities. Within the DigCompEdu
framework, an educator’s digital competence is mapped
across six levels of proficiency: Newcomer, Explorer, Inte-
grator, Expert, Leader, and Pioneer. DigCompEdu defines
22 competencies, grouped into six areas. The ISTE Stand-
ards delineate seven roles for educators and enumerate
the corresponding competencies. The standard structure
proposed by UNESCO is presented as a two-dimensional
matrix and already establishes certain levels of ICT compe-
tence not only for the individual educator but also for the
general educational organisation.

Collaborative digital educational environment

“Collaboration” is a term of English origin signifying “co-
operation”, “joint effort”, “partnership”, “collective”, or
“group”. D. Engelbart (1984) was among the first to ar-
ticulate a contemporary understanding of “collabora-
tion”, positing that a community guided by a defined set
of actions fosters participants’ success, cultivates requisite
competencies, and integrates them into a group process
underpinned by effective relationships to achieve a shared
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objective. The universal competencies of future educators
are influenced by cultural, social, and pedagogical contexts
(Berliner, 2001). While some educator characteristics are
universally applicable, others are specific to particular ed-
ucational and political cultures (Klassen et al., 2018). In the
research by L. Biggiero & P. Angelini (2015), collaboration
is regarded as “joint actions by two or more individuals
or organisations to achieve a common goal in any field,
aimed at a specific agreement and knowledge exchange”.
Collective collaboration is identified in studies by E. An-
tipina (2014) and C. Wang et al. (2015) as a form of social
organisation whose members “pool the results of their in-
tellectual labour and other resources to create a common
product based on the vision and efforts of specialists from
various fields of activity”.

Cooperation as a contemporary mode of collabora-
tion within the global knowledge economy is expounded
upon in the articles of O. Inshakov (2013) and S. Yakunae-
va & Yu. Koshurnikova (2013). Research into the specific
characteristics of collaboration in the domains of science
and education is reflected in the study of scholars such as
R. Belderbos et al. (2015). According to research by S. Am-
ara et al. (2016), “collaboration” is defined as a form of
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joint activity, an interactive process uniting two or more
participants working together towards a goal unattainable
individually, based on technological attributes. The objec-
tives of cooperation and its scope are identified as creative
and distributive forces, along with forms of cooperation,
while a novel objective for participants in cooperation is
the creation of a new intellectual product. E. Polat (2023)
and other scholars contend that when an educator’s digital
competence is well-established, they can readily assume
roles such as moderator, mentor, facilitator, and coach.
According to research by O. Maksimenkova & A. Nezna-
nov (2019), the term “collaboration” is used in conjunction
with “cooperation” to encompass the concepts of “joint

” s ”» o«

activity”, “joint action”,
isation”, and “cooperation in education”. The concept of
collaboration within the educational environment is more
extensive. A. Kulikov (2012) notes that “collaboration is a
philosophy of education, a foundational concept of joint
action, learning, and professional-academic interaction”.
M. Laal & S. Ghodsi (2012) define collaboration as a phi-
losophy of learning interaction wherein students assume
responsibility for their actions and respect the abilities and
contributions of their peers. The concept of “collaboration”
unites the “4Cs”: cooperation — collectivisation (union);
communication — interaction; coordination — organisation;
creativity — successful activity (Fig. 4).

group form of interaction organ-

* Union for using a
common digital
environment

* Coordinating the activitie
of participants in the
educational process under

\the requirements

« Collaborative
communication:
exchanging
information;
establishing contact

 Successful,
effective activity

Figure 4. The 4Cs: Essence of the concept of “collaboration”
Source: developed by the authors based on data from DigCompEdu (n.d.)

Fundamentally, as noted by D. Johnson et al. (1990),
collaboration in the educational sphere is predicated on
the constructivist theory of learning: a) knowledge is con-
structed and transformed by the learners themselves; the
role of educators is to establish appropriate pedagogical
conditions through the application of active learning meth-
ods and the organisation of group learning interaction;
b) the educational process is not a unidirectional influence
from educator to student, but rather an active, purpose-
ful interaction among all participants in a subject-subject
and subject-object dynamic. In the digital age, the creation
of a joint collaborative digital educational environment
for higher education institutions within the framework of
modernising the pedagogical education system of the Re-
public of Kazakhstan and Kyrgyzstan is essential.

Collaborative learning is defined as joint learning un-
dertaken interactively, aimed at facilitating the achieve-
ment of a final outcome or goal: 1) learning is transformed
into an active process wherein students fully assimilate in-
formation and connect it with their existing knowledge; this
necessitates completing tasks, processing and generalising
information, rather than merely memorising and repeating,
which is achievable through the active engagement of each
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learner; 2) future educators recognise the value of under-
standing the perspectives of experienced educators and de-
rive benefit from this; prospective educators gain practice
in articulating their ideas and successfully defending their
projects, fostering their social and emotional development;
3) learning is enhanced within a social environment where
information and new knowledge are exchanged; future ed-
ucators augment their intellectual capacity based on con-
structive thinking; they become capable of communicating
effectively, presenting and defending ideas, exchanging
diverse information, challenging alternative concepts, and
participating actively; 4) the establishment of a collabora-
tive environment will facilitate: a tangible shift towards
novel forms of active learning; significantly improved
methodological support for subjects at the forefront of sci-
entific and technological advancement; this will not only
create a more comprehensive digital footprint for the insti-
tution but also broaden opportunities for utilising tools for
personal and collective digital memory management.
Based on the research undertaken by the authors of
this article, the distinctive features involved in establish-
ing a joint collaborative digital educational environment
between higher education institutions in the Republic of
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Kazakhstan and the Kyrgyz Republic were identified. It
was determined that the internal academic mobility be-
tween Kazakhstan and Kyrgyzstan universities increased,
allowing future educators to participate in online courses,
enhance their digital competence without incurring costs,
and result in savings for the state, the universities, and the
prospective educators themselves. Each participating high-
er education institution provided extensive access to the
digital educational resources of both Kazakhstan and Kyr-
gyzstan universities. Furthermore, by conducting online
courses, classes, competitions, and webinars, it became
feasible to elevate the professional qualifications of both
university professors and future educators. This initiative
also facilitated the preparation of highly qualified, globally
competitive future educators possessing advanced digital
competence, thereby addressing the current requirements
of the New Kazakhstan and Kyrgyzstan.

The authors of this article identify several goals for cre-
ating a digital environment: 1) for the learner: to expand
opportunities for shaping their own educational trajecto-
ry; to provide access to the latest educational resources; to
broaden the range of accessible educational institutions; to
enhance the transparency of the educational process; 2) for
the educator: to reduce bureaucratic workload through au-
tomation; to improve the convenience of monitoring the
learning process; to create new conditions for motivating
learners during task creation and completion, thereby fos-
tering conditions for the development of the learner’s per-
sonal educational trajectory. Within a collaborative digital
educational environment, the roles of participants undergo
a transformation: the educator shifts from an explanato-
ry-narrative teaching method towards action-oriented ap-
proaches; the educator becomes an organiser and coordina-
tor of educational activities; and each student becomes an
active participant in the learning process.

Within the framework of modernising the pedagogi-
cal education system in the Republic of Kazakhstan and
the Kyrgyz Republic, a consortium has been established
between Kazakhstan and Kyrgyzstan universities to create
a joint collaborative digital educational environment for
higher education institutions. As part of this initiative, on-
line presentations of scientific studies prepared by schol-
ars from the consortium’s member universities have been
conducted, and joint online and offline seminars, confer-
ences, forums, methodological workshops, webinars, and
coaching sessions in schools have been organised. The con-
tribution of each university to the preparation of digital
educational content for specific subjects has been defined,
and the quality and characteristics of digital platforms ef-
fectively used by universities in the educational process
have been evaluated and studied.

The authors identified several advantages stemming
from the pedagogical consortium and collaboration. First-
ly, it facilitates the concentration of the scientific and intel-
lectual resources of the Kazakhstan and Kyrgyzstan univer-
sities within a single channel, enabling leading academics
from these institutions to combine their efforts for the joint
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and high-quality preparation of digital educational content
for relevant subjects. Secondly, it provides the opportunity
to share high-quality digital educational content for disci-
plines, such as textbooks, teaching and learning materials,
pedagogical cases, electronic portfolios, and teaching prac-
tice diaries. This, in turn, ensures the qualitative and sub-
stantive preparation of digital educational content for sub-
jects and prevents the unauthorised copying of the results
obtained. Thirdly, this collaboration contributes to the ac-
tivation of both internal and external academic mobility
within the Kazakhstan and Kyrgyzstan universities. Fourth-
ly, it opens up significant avenues for the study, research,
utilisation, and promotion of innovative practices from Ka-
zakhstan universities in a collaborative setting. Fifthly, the
joint research undertaken by scholars from the Kazakhstan
and Kyrgyzstan universities makes a substantial contribu-
tion to enhancing the quality of pedagogical education and
augmenting the competitiveness of the universities.

The digital educational environment pedagogical portal
With the aim of fostering the digital competence of future
educators within the collaborative educational environment
of pedagogical universities, an innovative information bank
fund has been established. Furthermore, to strengthen the
pedagogical educational potential of higher education in-
stitutions, a joint pedagogical consortium has been formed
between M. Dulaty Taraz University, Zhetysu University
named after I. Zhansugurov, Arkalyk Pedagogical Institute
named after I. Altynsarin, and Kokshetau University named
after Sh. Ualikhanov. A new Kazakhstan pedagogical edu-
cation portal, the Digital Educational Environment (n.d.),
has been launched based at Dulaty University. The objec-
tives of this pedagogical education portal are to cultivate a
systematic approach to professional activity among future
educators; to enhance prospective educators’ preparation
for self-directed learning; to empower future educators to
effectively utilise digital technologies in the educational
process; to foster the development of future educators’ cog-
nitive activity and their information and creative compe-
tencies; to facilitate the formation of digital and creative
competencies in future educators; and other related aims.

Advantages of the new pedagogical education portal:
creating opportunities for digital communication with stu-
dents and colleagues; developing skills in exchanging and
creating materials with educators in a digital environment;
utilising digital content for developing teaching materi-
als and adapting existing ones; deepening knowledge re-
garding methods of information protection; evaluating the
reliability of information and identifying false or biased
content; promoting the safe and responsible use of digital
technologies; fostering the creative application of digital
technologies to address educational challenges; employing
digital technologies in the educational process and moni-
toring students’ online activity; and providing training in
the use of digital tools for assessing and monitoring stu-
dents’ academic progress and intellectual growth, as well
as their creative application.
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The pedagogical education portal operates in three lan-
guages: Kazakh, Russian, and English. Located in the upper
left section of the portal is a “Search” button, which allows
users to find necessary materials. The portal’s main menu
comprises four sections: an “About Us” section, an “About
the Project” blog, a “Contact” section, and a “News” sec-
tion (Fig. 5).

. Search Q -

HOME

ABOUT US

ABOUT THE PROJECT DIRECTIONS ~

NEWS

PHOTOGALLERY VIDEOGALLERY CONTACTS

Figure 5. The main page of the pedagogical education portal
Source: screenshot from the Digital Educational Environment
website (n.d.)

The Digital Educational Environment pedagogical por-
tal (n.d.) familiarises future educators with the intricacies
of the pedagogical process within a digital environment,
fostering a systematic approach to their professional ac-
tivities and cultivating professionally significant personal
qualities in prospective educators. Future educators are
introduced to the types and nuances of digital platforms
and study digital technologies. The “Gallery” section of
the pedagogical education portal features photographs and
video clips documenting the activities conducted as part
of the Project. The best submissions from future educators
who participated in the international online competition
organised within the project have been uploaded to the
“Pedagogical Technologies” blog on the pedagogical edu-
cation portal. Any prospective educator can enhance their
knowledge and develop their digital competence by view-
ing the video content available on the portal.

According to research by A. Amirova et al. (2018),
the development of digital competence in future educa-
tors within a collaborative digital environment offers the
following advantages: the future educator independently
enhances their professional qualifications and can inde-
pendently seek and promptly locate necessary material and
new information; the cognitive activity of the future educa-
tor is heightened: throughout the learning process at vari-
ous levels, the future educator can effectively address tasks
arising from their interests and needs; the creative thinking
of the future educator is fostered: enabling them to find
answers to the most complex questions, identify solutions,
and think critically; the future educator learns to evaluate
their own viewpoint and that of others, thereby develop-
ing critical thinking; the future educator learns to identify
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logical connections between previously covered material
and new knowledge through comparison; the future educa-
tor’s creative search skills are cultivated: the ability to pose
questions, seek answers, sort results, and so forth; research
competence is developed; as a result of critical thinking,
the future educator finds the optimal solution to a problem
and substantiates it with scientific experiments; they con-
duct comprehensive, in-depth research (monitoring and
analysis of the pedagogical process); they endeavour to
substantiate their perspective; most importantly, the future
educator independently acquires innovative knowledge
and develops autonomously. Figure 6 visually presents the
“Directions for project development” section of the peda-
gogical education portal.

Directions of project development

e

—

~

{mj
Pedagogical technology method-
ological manual for the organiza-
tion of the pedagogical process;
a set of special psychological and
pedagogical devices that deter-

mine the methods, means, forms
of training and education.

MET HODOLOGY

Innovation - a discovery that first
came out, made, appeared soon,
replaced the previous one, and was
first discovered, already unfamiliar.

Methodology - A set of effective methods
and techniques aimed at the end result.

Figure 6. “Directions for project development” section
of the pedagogical education portal
Source: screenshot from the Digital Educational Environment
website (n.d.)

The “Methodology” section of the pedagogical educa-
tion portal presents the regulations for the Digital Learning
Technologies online course, specifically organised within
the framework of the new Project, along with resources
for each scheduled topic. This includes theoretical materi-
al and topic outlines. Test questions were incorporated to
evaluate and verify the new knowledge regarding digital
technologies and digital platforms acquired by future ed-
ucators who participated in the online course. Based on
the findings of the conducted research, the portal famil-
iarises future educators with the nuances of digital plat-
forms and equips them with digital technologies. It culti-
vates a systematic approach among prospective educators
towards their professional activities and professionally
significant personal qualities. It prepares future educators
for undertaking creative scientific research and engaging
in self-innovation in their study of digital technologies.
Furthermore, it enables future educators to effectively uti-
lise digital technologies within the educational process,




Ways for developing digital competence in future educators...

encourages an action-oriented approach to teaching and
learning, contributes to enhancing students’ cognitive ac-
tivity, supports the use of interactive teaching methods,
and ultimately fosters the development of future educators’
digital competencies.

The pedagogical education portal familiarises future
educators with the intricacies of the pedagogical process
within a digital environment, fostering a systematic ap-
proach to their professional activities and cultivating pro-
fessionally significant personal qualities. Prospective edu-
cators become acquainted with various digital platforms
and their nuances and study digital technologies. The fol-
lowing distinctive features of the proposed pedagogical ed-
ucation portal are noteworthy:

1) based on the development of mutually complemen-
tary relationships, the intellectual resources of the Kazakh-
stan and Kyrgyzstan universities will be concentrated with-
in a single channel. Prominent scholars and methodologists
from the Kazakhstan universities will collaborate on the
preparation of high-quality digital educational content for
subjects, thereby opening avenues for the shared use of this
expertly prepared digital teaching content;

2) significant opportunities will emerge for the study,
research, utilisation, and promotion of innovative ped-
agogical practices from both Kazakhstan and Kyrgyzstan
universities. For instance, as part of joint university re-
search, a collaborative textbook titled “Digital Educator”
was published by distinguished academics from M. Du-
laty Taraz University and Zhetysu University named after
I. Zhansugurov.

Crucially, innovative cooperative relationships have
been established between the Kazakhstan and Kyrgyzstan
higher education institutions, leading to an enhancement
in the quality of education. This collaboration has facilitat-
ed free access to foundational knowledge and banked in-
formation, client-server, multimedia, and computer learn-
ing systems, digital learning resources, and digital content
for academic subjects. Furthermore, unrestricted access to
teaching and learning materials, electronic textbooks, and
computer programmes has been ensured.

In the 21 century, digital competence is defined by the
ability to seek information within the information space,
establish social partnerships, critically evaluate profession-
ally relevant information, and cultivate a personal trajec-
tory of continuous professional development within an
open information environment. The results of the content
and discourse analysis presented in this study facilitate the

classification of the collaboration between M. Dulaty Taraz
University, Zhetysu University named after I. Zhansug-
urov, Arkalyk Pedagogical Institute named after I. Altynsa-
rin, and Kokshetau University named after Sh. Ualikhanov
as a form of social cooperation. It was ascertained that this
mode of mutual network interaction possesses several char-
acteristics that distinguish it from the broader concepts of
collaboration, cooperation, and collectivity. Analysis of the
scientific and pedagogical literature revealed a connection
between the typology of socio-pedagogical interaction and
the selection of subject-subject interaction acts as a basis
for classification. An open digital educational environment
empowers future educators to compete, collaborate, en-
gage in mutual learning, conduct objective evaluations,
provide information and communication services within
the digital space, and effectively utilise digital tools, tech-
nologies, platforms, and so forth during the learning pro-
cess. It enhances creative capacities, fosters collaborative
communication skills for teamwork, and facilitates the de-
velopment of digitalcreative competencies.

Online course Digital Learning Technologies

Digital competence is characterised by a sufficiently high
level of proficiency in modern information and commu-
nication tools among future educators, coupled with the
development of constructive thinking and a critical dis-
position. Contemporary educators extensively engage in
seeking, selecting, sorting, and processing information
within a collaborative digital environment, enhancing
their knowledge and professional qualifications, develop-
ing themselves, and consequently advancing their profes-
sional standing. An online course titled Digital Learning
Technologies was conducted for future educators as part of
this research. The aim of the online course was to elevate
the digital competence of prospective educators enrolled
in pedagogical education programmes, introduce them to
digital learning technologies and platforms, and thereby
improve the quality of educator training.

To assess the level of digital competence in future
educators who participated in the online course, specifi-
cally concerning the digital technologies and platforms
they were familiar with prior to the course and those
they studied during the course, an online survey was ad-
ministered on the themes What I Know and What I Have
Learned, focusing on digital learning technologies (Online
survey, n.d.). The results of the experimental research are
presented in Table 1.

Table 1. Indicators of future educators’ mastery of digital learning technologies

, Dulaty University Zhetysu University Kokshetau University | Balasagyn University (BU),
Future educators (DU), 26 students (ZU), 25 students (KU), 26 students Kyrgyzstan, 25 students
No. | level of mastery
f DLT Before After Before After Before After Before
o After course
course course course course course course course
6 2 7 3 8 5 o 6
! Low 231%) | (7.7%) | (28%) 12%) | (30.8%) = (19.206) 0 (40%) (24%)
. 19 16 16 15 N 15 14 15
2 Medium 731%) | (6L5%) | 64%) | 6ow) | O30 57700 | (s6m) (60%)
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Table 1. Continued

P d , Dulaty University Zhetysu University Kokshetau University | Balasagyn University (BU),
uture educators (DU), 26 students (ZU), 25 students (KU), 26 students Kyrgyzstan, 25 students
No. | level of mastery

Before After Before After Before After Before

of DLT After course
course course course course course course course

, 1 8 2 . . 6 1 4
3 High (3.8%) | (30.8%) |  (8%) 7(28%) | 1 B8%) (5310 (4%) (16%)

Source: developed by the authors

Based on the research conducted, the 102 future educa-
tors who participated in the Digital Learning Technologies
online course demonstrated a significantly increased desire
to master digital learning technologies after completing the
course. For instance, among the 26 prospective educators
from M. Dulaty Taraz University, the high level of mastery
of digital learning technologies before the course was 3.8%.
Following the course, the high level of mastery among
these future educators rose by 27.9%, reaching 30.8%, rep-
resenting an eightfold increase. For the 25 future educa-
tors from Zhetysu University named after I. Zhansugurov,
the high level of mastery of digital learning technologies

before the course stood at 8%. After the course, the high
level of mastery among these prospective educators in-
creased to 28%, a rise of 20 percentage points or a 3.5-fold
increase. The high level of mastery of digital learning tech-
nologies among the 26 future educators from Kokshetau
University named after Sh. Ualikhanov increased sixfold.
Among the 25 future educators from Kyrgyz National Uni-
versity named after J. Balasagyn, the high level of mas-
tery of digital learning technologies before the course was
4%. Following the course, the high level of mastery among
these prospective educators reached 16%, an increase
of 12 percentage points or a fourfold increase (Fig. 7).

Levels of proficiency in digital learning technologies among future educators

80.00%
70.00%
60.00%
50.00%
40.00%
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W DU (before)
M DU (after)
TU (before)
TU (after)
M KU (before)
m KU (after)
H BU (before)
M BU (after)

High

Figure 7. Levels of future educators’ mastery of digital learning technologies
Source: developed by the authors based on data from R. Kalimzhanova et al. (2024)

Following the specifically conducted online course
with future educators, there was a notable increase in
their desire to master digital learning technologies. Dur-
ing practical sessions, prospective educators introduced
students to the learning technologies with which they
were familiar and participated in the in-depth exploration
of new digital learning technologies by their peers. Each
future educator can enhance their knowledge and elevate
their digital competence by accessing the video content
and didactic resources uploaded to the portal at any time.
The online course made a significant contribution to fos-
tering the cognitive activity and the information, creative,
and digital competencies of future educators. One hun-
dred out of the 102 respondents indicated the benefit of
the Digital Learning Technologies online course for the
development of future educators’ digital competencies,
while 94 survey participants reported that as a result of
engaging with the online course programme, their digital
competencies had expanded and improved. An interna-
tional online competition titled The Most Effective Digital
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Educational Platform was also organised for future educa-
tors (Dulaty University, 2024). This international online
competition aimed to foster the digital competence of
students enrolled in pedagogical education programmes,
stimulate the creative activity of future educators, en-
hance the quality of educational activity and improve the
scientific and methodological support for the educational
process, increase the digital competence and creative po-
tential of future educators, and facilitate the learning, re-
search, dissemination, promotion, and collection of inno-
vative practices from creative educators within the sphere
of digital collaboration. Future educators who participated
in the online competition were able to discover the advan-
tages of platforms such as Educaplay, ROQED, Genially,
Flippity, Learningapps.org, Classroom Screen, Classroom,
Wordwall, Canva, Learningapps, and others. Table 2 pre-
sents indicators of digital platform mastery among future
educators from the four universities in Kazakhstan that
participated in the international online competition The
Most Effective Digital Educational Platform.
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Table 2. Indicators of future educators’ mastery of digital platforms

No. Name of digital Dulaty University, | Zhetysu University, | Kokshetau University, | Balasagyn University,
platform 26 students 25 students 26 students Kyrgyzstan, 25 students
1 Wordwall 6 (23.1%) 7 (28%) 3 (11.5%) 5 (20%)
2 Educaplay 2 (7.7%) 3 (12%) 1(3.8%) 2 (8%)
3 Classroom Screen 1 (3.8%) 2 (8%) - 1 (4%)
4 Learningapps.org 2 (7.7%) 3 (12%) 2 (7.7%) 2 (8%)
5 ROQED 1 (3.8%) - - -
6 Genially 2 (7.7%) 2 (8%) 1 (3.8%) 1 (4%)
7 Interacty 1 (3.8%) - - 1 (4%)
8 Artificial Intelligence 1 (3.8%) 2 (8%) 1 (3.8%) 1 (4%)
9 Spinthewhell 1 (3.8%) - 2 (7.7%) -
10 Magigschool 1 (3.8%) - 2 (7.7%) -
11 Classroom 2 (7.7%) 2 (8%) 2 (7.7%) 3 (12%)
12 Zoom 1 (3.8%) 2 (8%) 3(11.5%) 1 (4%)
13 Classroomscreen 2 (7.7%) - - 2 (8%)
14 Flippity 2 (7.7%) 2 (8%) 2 (7.7%) 2 (8%)
15 Clideo 2 (7.7%) - - -
16 PowerPoint 1 (3.8%) - 7 (26.92%) 4 (16%)

Source: developed by the authors based on data from R. Kalimzhanova et al. (2024)

As revealed during the experiment, the future edu-
cators who participated in the international online com-
petition demonstrated proficiency with the Wordwall
platform. For example, 28% of the future educators from
Zhetysu University who took part in the competition,
11.5% of those from Kokshetau University, and 23.1% of
participants from Dulaty University indicated competence
in using the Wordwall platform. Overall, prospective ed-
ucators exhibited limited familiarity with platforms such
as ROQED, Clideo, Classroomscreen, Spin the Wheel, and
Magicschool. The best submissions from the future educa-
tors who participated in the competition were uploaded to
the “Pedagogical Technologies” blog on the Digital Educa-
tional Environment pedagogical portal (n.d.), which was
specifically established for conducting scientific research.
Consequently, future educators gained the opportunity to
enhance their knowledge and develop their digital compe-
tence by viewing the video content available on the portal.

H CONCLUSIONS

The modern educator must be adept at utilising network
interaction to facilitate collaborative learning. This necessi-
tates possessing competencies in interacting with students,
parents, and colleagues and engaging with them as equal
participants in the educational process. As professionals,
modern educators must continually strive for profession-
al growth and actively participate in online communities.
The research revealed that the contemporary collaborative
form of pedagogical interaction is characterised by the
network-based nature of interaction and communication
among the stakeholders in the educational process. The
findings presented in this study allow for the considera-
tion of the collaboration between the Kazakhstan univer-
sities — M. Dulaty Taraz University, Kokshetau University
named after Sh. Ualikhanov, Zhetysu University named
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after 1. Zhansugurov, and Kyrgyz National University
named after J. Balasagyn, as a form of social cooperation.

Analysis of the scientific and pedagogical literature
facilitated the identification of a connection between the
typology of socio-pedagogical interaction when selecting
the nature of subject-subject interaction acts as the basis
for classification. Based on a comparative analysis, “collab-
oration” in digital education (collaborative learning) is rec-
ommended to be understood as a distinct type of pedagog-
ical interaction. The results obtained from the specifically
organised international online competition The Most Ef-
fective Digital Educational Platform and the online course
Digital Learning Technologies with future educators indi-
cate the considerable specificity of the new open pedagogi-
cal educational portal as a form of educational cooperation
among educators, positioning it as a distinct subcategory
of pedagogical education. As part of the modernisation of
the higher education system, indicators and criteria for as-
sessing the levels of digital competence formation in future
educators were defined based on the mutual cooperation
between Kazakhstan and Kyrgyzstan universities.

A digital collaborative educational environment facil-
itates the automation of education quality management
processes and the development of learners’ digital learning
skills within the digital environment. One avenue for en-
hancing the effectiveness of the educator training system
lies in consolidating and integrating the informatisation
tools and technologies of pedagogical universities into a uni-
fied digital educational environment, given that these are
often fragmented at present. Future research should further
investigate the domain of School-University collaboration.
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AHHOTauUA. MaaJbIMaTTHIK JOOP 63 IMPaKTUKACBIHJA CAHAPUINTHK TEXHOJIOTUAJIApABl CHCTeMaslyy HaijaaHyyra
KOHOeMAYY, OuauM Oepyy IpoIlecCUH pauuoHasigyy Oamikapa OuireH, 6mamM Oepyy IpPOIeCCUH OPKYHAOTYY
MakcaThblHa [JaibiMa MWIMMUNA  U3WJIOO6JIepAYy KYPry3reH, ©HYKKeH CaHapUOTHK JKaHa YblrapMavbUIbIK
KOMITeTeHIUAIapra 33 r100ayy aTaaHAallThIKKa XeHJeMAYY [eJarorqopAy Tajan KbutaT. OMOHAYKTaH KeJleyeKTeru
3amMaHOan MyrajJuMIepau CaHAPUITHK TEXHOJIOTHAJIAp MeHEeH xabayy MaaHuIyy. MakajgaHblH MakcaThl KbI3MaTTaIlyy
YyelipecyH/1e 00JIOYOK IMeJarorJOopAyH CAHAPUNTUK KOMIETEHIMAJIAPbIH KaJIBIITaHABIPYYHYH HaTBHIIKaJYy XOJIIOPYH
aHBIKTOO OoJiroH. 3niiiee1e N3NIAO6HYH TEOPUAIBIK XaHa SMINPHUKAJIBIK MeTOAA0PY NMaiAalaHbUIAb: abCcTparupes,
MOJIeJIZI66, CUHTE3/106, TECTUPJIOO, IIeAaroruKablK SKCIepuMeHT X.6. MiTe «caHapUnTUK cabaTTyyJyK», «CAaHAPUIITUK
KOMIIETEHTTYYJIYK», «00JI0YOK IeAarorJOpAyH CaHApUITUK KOMIIETEHTTYYJIYTY», «KbI3MATTaIlyy», «KOJIJIA00paTUBAYY
CaHApUINTUK 4Yelpe» TYIIYHYKTOpY wu3wieHreH. Kejeuekrern MyrajauMIepAvH CAHAPUNTUK KOMIIETEHTTYYJIYTYH
KaJIBIITAHJBIPYYHYH; CAHAPUITHK KOHAYMAOPAYH CTPYKTypachl XaHa KeJleyeKTerdn MyTraJuMIepAuH CaHAPUITHUK
KOMIIETEHTTYYJIYTY €BpONaJbK MYyTIMMAEPAUH CAHAPUNTHK KOMIIETEHTTYYJIYTYHYH ayikarbiHaa; 4K karapsr
«KBI3MATTAllyy» TYIIYHYTYHYH MaHBI3BL: KOOIepanusa-KOOpAUHALNA-KOMMYHUKANUA-KpeaTuBAYyayK; KMTYHyH
CYHYIITAJIFaH MeJaroruKajblK OMIMM Oepyy MOPTaJIBIHBIH TY3YMY JXKaHa ©3TreYesIYKTOpPY CBHIAKTYY apTHIKYBUIBIKTAPHI
auybUIABL. BupresenikeH caHapuNnTUK 46pe e 60JI0UOK NeAarorJ0pAyH CAaHAPUITHK KOMITETEHTTYYJTYTYH KaJIBIITaHABIPYY
OOIHYA WJIMMUM-TIEAaroruKajblk afabuAaTTap TaamaHabl. «OKyTyyHYH CaHapUIITHK TEXHOJIOTHAJIAPBl» OHJIAHH-KYPCY
OTKOPYJIY XKaHa O0JIOUOK MyTaJMMAEP YUYYH «3H HAThIIKaJlyy CaHapUITHUK OuinM Oepyy miaTdopmachl» 3J1 apabK
OHJIAH-KOHKYPCY YIOWITYPYJay. V3UIA66HYH XBIUBIHTHIE OOHYA COIMAJIABIK KBI3MATTALITHIKTEIH OMP TYPY KaTaphl
KBI3MATTallyyHy KjaccrupUKanUaIoo OOIOHYAa KOHTEHT XaHa AUCKypc-aHaamu3 xacanuabl. KasakcranabiH M.X. ynatu
areiHaarel Tapa3 yHuBepcuteTwHuH III. VanuxanoB Kokmeray yHuBepcuteTH, JKaHcyrypoB aTweiHAarsl JKerucyy
yHuBepcuteTH, XK. BamacarsiH aTeiHAarsl Kelprei3 yayTTyK YHUBEPCUTETH MEHEH TapMAaKTHIK 63 apa apakeTTellyYHYH
dopmacel KaTapsl KBI3MaTTAIITHIIB OPHOTYJIAY. M3MIII06HYH NPAaKTUKAJIBIK MaaHNUCH Ka3aKCTAaHABIK )KaHa KBIPTBI3CTAHABIK
KOXnopayH MHTeJUIEKTyaJAbIK pecypcTapbl 6up kaHanga tontosyn, XKOXmopayH Gerusiyy OKyMyIITyyJaphl jkaHa
METOJIUCTTEPH IeJaroruKasblK JUCHUIIMHAIAp OOIHYA canaTTyy CaHApUNTUK OMJINM 6Gepyy KOHTEHTHUH OHMpreJiemnivi
J1asgApJI00 YUYH KY4Y-apaKeTTePUH OMPUKTUPHILIET
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AHHoTauus. MabopMaoHHBIN BeK TpebyeT rjio6ajlbHO KOHKYPEHTOCIOCOOHBIX MeAaroroB, CIOCOOHBIX CHCTEMHO
HCMOJIb30BaTh IU(POBBIE TEXHOJOTHH B CBOEH MpaKTHKe, YMEIOI[UX PpallOHaJIbHO YIIPaBIATh 00pa3oBaTebHBIM
NIpOLIeCCOM, TIOCTOSIHHO TNPOBOAAIIAX Hay4yHble HCCIeJOBAaHUA C LeJIbI0 COBEPIIEHCTBOBAHHA 00pa3oBaTeIbHOTO
npoiliecca, o0J1aAaoIINX pa3BUTHIMU HUGPOBBIMU U TBOPYECKMMM KOMIEeTeHIUAMU. VIMeHHO T03TOMY Ba’KHO OCHAIATh
COBpeMeHHBIX OyAyLUX MearoroB NU(POBEIMU TeXHOJIOTUAMU. Llesb cTaThy cOCTOsIA B onpefeaeHUN 3 (PeKTUBHBIX
nyTeil GopMUPOBaHUA IUGPOBEIX KOMIIETEHI[H OyOylX IefaroroB B KoJl1aboOpaTHMBHOU cpefde. B mcciegoBaHuAX
HCMOJIb30BaHbl TeOpeTHYecKhe M SMIMpHUYeckre MeTOABl HCCJIeoBaHUA: abcTparnpoBaHue, MOJeIHNpOBaHUe,
CHHTe3HpOBaHNe, TeCTUpPOBaHMe, Iefarorniyeckril SKCIepuMeHT U Jp. Belin ncciaefoBaHBl NOHATUA: «IUppoBas
rPaMOTHOCTb», «IU(pPOoBas KOMIETEHTHOCThb», «I[U(PPOBAsA KOMIIETEHTHOCTh OyOyIINX IeJaroroB», «Kojjlabopalus»,
«koJutabopaTuBHas nudpoasa cpefa». BTN pacKpeITH NpeuMylnecTBa (GOPMUPOBAHUA IUPPOBON KOMIETEHTHOCTU
OyAyIMX Mefaroros; CTPyKTypa HU(QPOBBIX HAaBBIKOB U IM(PPOBON KOMIETEHTHOCTH OyAyl[MX IeJaroroB B paMKax
EBpormerickoiil cucTeMsl U POBBIX KOMIIETEHIMII TeJaroros; CyImHOCTHU MOHATUA «KoJl1abopannusa» kak 4K: koonepanus-
KOOpANHALNA-KOMMYHUKAIUA-KPEaTUBHOCTh;  CTPYKTypa U OCOOEHHOCTHM  IpejJjlaraeMoro Ieaaroruyeckoro
obpazoBaresibHoro noprasa Digital Educational Environment. ITpoaHainsupoBaHa HayuHo-Ilejlaroruueckas JuTeparypa
1o GopMHUpOBaHNI0 NM(PPOBOK KOMIIETEHTHOCTH OyAYIIMX Iefaroros B kojabopaTuBHON nudposoii cpefe. [IpoBeaeH
OHJIaMH-Kypc «L{ndpoBbie TexHoJOrMM OOy4YeHUs» U OpraHu30BaH MeXOyHapOAHBIN OHJIANH-KOHKypc «Camas
adpdexTuBHaA udpoBas obpasosaresbHasA IaTdopma» A OyAymux neparoros. ITo pesyibTaTam HcCCJIeJOBaHUA
cAesaH KOHTEHT M JUCKypC-aHaIM3 MO KJaccupuKanuy KoJutabopanuil Kak BHAA COLMAJIbHOIO COTPYJHMYECTBA.
VYcraHoBJIeHa KoJjutabopalysA Ka3axCTaHCKHUX By30B — Tapasckoro yHusepcuTera mM. M. Jlysnatu, Kokmerayckoro
yHuBepcutera uM. III. YanuxanoBa, JKeTsicyckoro yHuBepcuteTta nMeHu M. JKaHcyrypoBa C KBIPTBI3CKHM BY30M —
KeIprel3ackuM HalMOHaJbHBIM yHUBepcuTeTaM uMeHH JK. BasjacarelHa kak ¢opMa ceTeBOro B3aWMOAENCTBUA.
[IpakTHueckass 3HaYMMOCTh HCCJIEOBAHMUA 3aKJII0YaeTcs B TOM, YTO HHTeJJIeKTyaJIbHble pecypchl Ka3aXCTaHCKUX U
KBIPTBI3CKUX BYy30B OyAyT CKOHLIEHTPHMPOBAHBHI B OJJHOM KaHaJle, a N3BeCTHble y4UeHble 1 MEeTOAUCTHl By30B OOBeQUHAT
yCUJIMA [JI1 COBMECTHO!N NOATOTOBKM KadeCTBEHHOIro LU(GPOBOro o0pa3oBaTeIbHOIO KOHTEHTA MO NeAarorniyecKuM
JAUCIUIIMHAM

KnioueBble cnoBa: kosutabopanus; KOHCOpLMYM; oOpa3oBaTesibHBIN CalT; MmpodeccroHabHass KOMIIETEHTHOCTD;
undpoBOI pecypc; OHJIANH-KypC
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Abstract. The relevance of the problem lies in the fact that students’ life resilience plays a key role in their successful
adaptation to the academic conditions of higher education institutions. This, in turn, directly affects their academic
performance, social integration, and emotional well-being. The aim of the study was to examine the impact of life
resilience on students’ successful adjustment to university conditions and to identify the key components that contributed
to overcoming stressful situations and promoting social integration in the educational process. The research analysed the
role of life resilience in the process of students’ adaptation to the conditions of higher education. To achieve this goal,
tests on life resilience based on the methodology of Salvatore Maddi were applied, alongside observation and surveys.
The findings indicated that life resilience positively influenced students’ adaptation. It was associated with their academic
success, integration into the social environment, and psychological well-being. Furthermore, a high level of resilience was
found to enhance students’ ability to cope with stress and challenges encountered during the educational process. The
practical significance of the study lies in its potential application for the development of psychological support programmes
in higher education institutions aimed at enhancing students’ resilience and successful adaptation to university life. The
obtained data could serve as a basis for the introduction of training sessions, consultations, and preventive activities
focused on strengthening stress tolerance, self-regulation, motivation, and self-confidence within the educational process

Keywords: resilience; psychology; student life; education; social integration

H INTRODUCTION

Contemporary reality is characterised by rapid changes, a
high degree of uncertainty, an intensive flow of informa-
tion, and an increased emotional burden. In such condi-
tions, students represent a particularly vulnerable category,
as they are at an active stage of personal and professional
formation. Constant exposure to stress, the need to adapt to
new educational demands, changes in the social environ-
ment, and separation from family and relatives all contrib-
ute to the emergence of crisis situations (Rudenko, 2025).
These crises often disrupt students’ habitual lives, causing

self-doubt, anxiety, and a reassessment of personal values
and goals. In this context, resilience plays a particularly
important role as a personality trait that helps individuals
overcome adversity, maintain internal balance, and trans-
form life difficulties into opportunities for growth.
Resilience is recognised as a crucial psychological
resource that enables students to maintain a positive per-
ception of reality in times of stress, uncertainty, and con-
tinuous change (Omelchenko, 2019; Makhrina & Timofee-
va, 2022). Thanks to this trait, students are able to cope
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effectively with the challenges of adapting to higher edu-
cation, integrate successfully into academic environments,
and achieve significant personal and professional goals.
Furthermore, resilience supports stable psychological func-
tioning, reduces the risk of fatigue and depression, and sus-
tains high levels of academic motivation. The constantly
changing rhythm of modern life places increasing demands
on individuals. Students are expected not only to master
academic curricula but also to make responsible decisions,
adapt quickly to changing conditions, and engage effec-
tively within multicultural and multi-component social
environments (Kuzikova & Shcherbak, 2022). For this, ac-
ademic preparedness alone is insufficient; developed per-
sonal resources are also essential. Stress tolerance, cogni-
tive flexibility, emotional stability, and self-regulation are
key characteristics — all of which are integral to the con-
struct of resilience (Tserfus, 2021).

From a scientific perspective, the term resilience (har-
diness) was introduced into psychology by S. Maddi &
S. Kobasa (1984) in the context of existential and stress
psychology. According to their model, resilience comprises
three main components: commitment, control, and chal-
lenge. These components, when combined, enable individ-
uals to exert an active influence on their lives, perceive
change not as a threat but as an opportunity for develop-
ment, and remain stable under uncertain conditions.

Contemporary researchers have continued to explore
the influence of resilience on students’ adaptation to higher
education. For example, Y. Park et al. (2024) demonstrated
that a high level of resilience facilitated effective coping
with academic and social difficulties during the COVID-19
pandemic. Students with higher resilience adapted more
successfully to remote learning, maintained stronger moti-
vation, and adjusted more easily to new participation for-
mats. The studies of D. Chen et al. (2024) highlighted the
importance of developing resilience and flexibility under
uncertain conditions. According to the authors, this quality
enables students to maintain an active life stance and adapt
even within unstable educational environments. U. On-
onye et al. (2022) confirmed that resilience is positively
associated with students’ overall psychological well-be-
ing and may serve as an important predictor of academ-
ic success. Their study emphasised that stress tolerance,
cognitive ability, and an active approach to life support
more effective management of academic challenges. N. Er-
demir et al. (2024) examined pedagogical strategies aimed
at fostering resilience in students. The authors noted that
the inclusion of psycho-emotional support, self-regulation
training, and resilience development activities in the edu-
cational process helped increase academic engagement and
reduce anxiety levels.

Thus, the analysis of current research confirms that
resilience has a multifaceted positive effect on students’
adaptation. It supports not only academic performance
but also psychological well-being, self-organisation, social
integration, and sustainable development within higher
education. The primary objective of this study was to ex-
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amine the influence of resilience on students’ adaptation
to the conditions of higher education institutions. Particu-
lar attention was given to identifying the key components
of resilience that determine the success of the adaptation
process, as well as to formulating recommendations for en-
hancing students’ resilience within the educational context.

B MATERIALS AND METHODS

The study was carried out with the aim of identifying the
influence of life resilience on students’ successful adap-
tation to the conditions of higher education institutions.
Quantitative methods of data collection and analysis were
selected as the methodological foundation, as they allowed
for the objective assessment of participants’ psychological
characteristics. The primary research methods employed
included questionnaire-based surveys, standardised test-
ing, and comparative analysis. The research was conduct-
ed at two higher education institutions in Bishkek: Kyrgyz
National University named after J. Balasagyn and Bishkek
State University named after K. Karasaev. A total of 78 stu-
dents aged between 17 and 21 years participated in the
study. Among them, 16 were male and 62 were female.
To assess the level of resilience, the method developed by
S. Maddi (1998), adapted by D. Leontiev (2001), was used.
This tool encompassed three main components: commit-
ment, control, and acceptance of challenges. Participants
were asked to respond to a series of statements describing
their typical behaviour and reactions in stressful situations.
Based on their responses, scores were calculated for each
individual component, as well as for overall life resilience.
In addition, an adaptation test widely used in psycho-ped-
agogical research was applied to evaluate students’ level of
adaptation to the university environment. This instrument
enabled the assessment of social, academic, and psycho-
logical adaptation indicators. The survey was conducted
in February 2025 among full-time students at the above-
mentioned universities. All responses were collected anon-
ymously. Data processing was carried out using methods of
mathematical statistics. The survey was conducted anony-
mously, in compliance with the principles of the American
Sociological Association’s Code of Ethics (2018).

Hl RESULTS AND DISCUSSION

Table 1 presented the mean values for each component of
life resilience, which allowed for a comparative analysis
between groups of students from different higher educa-
tion institutions.

The table presents comparative data for students from
two universities — Kyrgyz National University named af-
ter J. Balasagyn and Bishkek State University named after
K. Karasaev — across a range of psychological and behav-
ioural characteristics. For each characteristic, average nu-
merical values were provided. The overall resilience score
(82.11 for KNU students and 82.30 for BSU students) re-
flected the ability to cope with difficulties and maintain in-
ternal stability in the face of adversity. The minimal differ-
ence between the scores suggests that students from both
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institutions demonstrate similar levels of resilience. The
commitment component (33.60 and 34.20, respectively)
indicated students’ engagement, dedication, and sustained

interest in academic or other life activities. The close val-
ues point to comparable levels of involvement among both
student groups.

Components J. Balasagyn KNU students K. Karasaev BSU students
Overall resilience 82.11 82.30
Commitment 33.60 34.20
Control 32.20 31.10
Acceptance of challenges 17.20 16.40

Source: compiled by the authors

The control component (32.20 for KNU and 31.10 for
BSU) measured the capacity for emotional and behaviour-
al self-regulation and the ability to remain composed in
stressful circumstances. The results were again similar, im-
plying that students from both universities possessed com-
parable self-regulatory skills. The acceptance of challenges
indicator (17.20 and 16.40) assessed students’ willingness
to take risks and make decisions in uncertain conditions.
A slight difference was noted, with KNU students showing
a marginally higher readiness to embrace risk compared to
their BSU counterparts. Overall, across all measured char-
acteristics, students from the two institutions demonstrat-
ed broadly similar results. It may therefore be assumed
that the differences between the groups had minimal im-
pact on their levels of resilience, commitment, control,
and risk acceptance.

Key aspects of the impact of resilience on students’
adaptation:

m Psychological resilience: Students with high levels
of resilience are better able to cope with academic work-
loads and study-related stress. They demonstrate cognitive
flexibility and adapt more easily to new demands and ed-
ucational environments. S. Kobasa (1979) and colleagues
emphasised that resilience includes three core components:
control, commitment, and challenge. These components
help individuals to successfully manage stressful situations.

m Coping with stress: A high level of resilience ena-
bles students to manage stress arising from new academic
demands, study loads, and social adaptation at university
more effectively (Nezvankina, 2017).

m Social adaptation: Resilient students adjust more suc-
cessfully to new social environments and establish positive
relationships with peers and lecturers. Studies show that
such students are more actively involved in social and ex-
tracurricular activities, which facilitates their integration
into the university community.

m Academic achievement: Resilience is closely linked
to academic success. Students demonstrating higher resil-
ience levels typically achieve better academic results as
they are more capable of overcoming academic challenges
and maintain motivation towards learning.

m Self-regulation: Resilience contributes to the devel-
opment of self-regulation skills, helping students to remain
motivated and committed even when faced with difficul-
ties and setbacks.

m Emotional well-being: Resilient students possess
emotional self-regulation skills, allowing them to maintain
emotional balance despite the stress and uncertainty asso-
ciated with the transition to higher education (Zyatkova et
al., 2021).

Thus, resilience plays a crucial role in students’ suc-
cessful adaptation to the conditions of higher education by
influencing their academic performance, social integration,
and emotional well-being. As a psychological trait, resil-
ience reflects an individual’s capacity to endure hardship,
adapt to change, and maintain a constructive outlook de-
spite stress and failure. In the context of students’ adjust-
ment to university life, resilience is a key factor in enabling
successful integration into the new environment.

Previous studies demonstrated that resilience functions
as a buffer against negative stress (distress), thereby in-
creasing the probability of successful adaptation to the con-
ditions of higher education (Ermakova, 2021; Fullerton et
al., 2021). The findings highlighted the relevance of devel-
oping resilience through structured programmes and target-
ed training focused on enhancing stress tolerance, self-reg-
ulation, and self-efficacy. Within the framework of the
conducted study, the process of adaptation exerted a direct
influence on academic engagement, as effective integration
into a new educational environment facilitated the over-
coming of academic and social challenges. Adaptation was
found to encompass several interrelated aspects (Table 2):

Table 2. Types of student adaptation

Type of Adaptation Definition

Manifestations in Educational Context

Social adaptation in student community life

Interaction with peers, teachers, and participation

Reduction of stress intensity; motivation increases;
development of communication and group
integration skills

Psychological adaptation

Adjustment of internal mental states, stress
tolerance, and self-regulation

Reduced anxiety levels; fewer learning barriers;
enhanced emotional stability and adaptability
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Table 1. Continued

Type of Adaptation Definition

Manifestations in Educational Context

Academic adaptation

Mastery of learning methods, self-organisation, and
engagement with academic tasks

Improved academic performance; better
engagement with educational programmes

Physical adaptation

Adaptation to new living conditions (climate,
housing, city environment)

Physical well-being improves; regime stabilisation;
better concentration and endurance

Source: compiled by the authors

The table illustrated how successful adaptation influ-
ences various aspects of students’ lives and contributes
to enhanced academic functioning. The findings of the
present study underscored the critical role of resilience in
supporting effective adjustment to the demands of higher
education. The data indicate that resilience — comprising
components such as involvement, control, and risk-tak-
ing — significantly improves students’ capacity to navigate
academic challenges, integrate into social environments,
and sustain psychological well-being. These outcomes are
consistent with previous research highlighting resilience
as a key factor in mitigating stress and fostering adaptive
behaviour within educational contexts (Bogomaz, 2009;
Akhmadieva, 2020; Alikin et al., 2020). The practical im-
plications of these findings emphasised the necessity of
targeted interventions aimed at strengthening resilience,
particularly through structured psychological support in-
itiatives embedded within university curricula (Kadilniko-
va, 2011; Teplyakova, 2016). The comparative analysis
conducted between the two participating universities re-
vealed only minimal differences in overall resilience levels,
suggesting that this psychological characteristic demon-
strates relative consistency across distinct institutional
settings. This observed universality reinforces the feasibil-
ity of standardised resilience-enhancement programmes
adaptable to a variety of higher education environments
(Yaroshchuk, 2020).

In light of the obtained results, it is recommended that
higher education institutions adopt structured psycholog-
ical support systems designed to foster resilience. Such
systems may involve workshops on stress management,
self-regulation, and goal-setting, with the objective of
strengthening the key components of resilience: involve-
ment, control, and risk-taking. Furthermore, the integration
of resilience-focused content into orientation programmes
for first-year students may facilitate smoother transitions
into academic and social aspects of university life. Collabo-
ration with mental health professionals to provide ongoing
counselling and peer-support networks is also advised to
promote psychological stability and adaptive competence.
Faculty training initiatives aimed at recognising indica-
tors of low resilience and delivering appropriate academic
mentoring could further contribute to the development of
a supportive educational environment. Collectively, these
recommendations, grounded in empirical evidence, possess
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the potential to enhance students’ academic achievement,
social engagement, and emotional resilience, thereby con-
tributing to their sustained success within higher education.

B CONCLUSIONS

In the context of modern higher education, resilience is
recognised as a key factor in students’ successful adapta-
tion to academic workloads, educational processes, and
the university environment. The findings of the study con-
firmed that a high level of resilience supports effective cop-
ing with stress, maintenance of psychological balance, de-
velopment of self-regulation, and reinforcement of intrinsic
motivation. The core components of resilience — control,
involvement, and acceptance of risk — enable students to
respond adaptively to both external changes and internal
challenges. The comparative analysis of students from
Kyrgyz National University named after J. Balasagyn and
Bishkek State University named after K. Karasaev revealed
that, despite cultural differences, the levels of resilience
were nearly identical, thus confirming the universality of
this psychological trait. Furthermore, high resilience was
found to positively influence academic achievement, social
integration, and emotional well-being. Adaptation to high-
er education encompasses social, psychological, academic,
and physical processes, all of which have a direct impact on
students’ performance by reducing anxiety and enhancing
concentration and motivation. Thus, resilience constitutes
a critical psychological resource that should be prioritised
within the higher education system. Programmes aimed at
fostering self-management, stress tolerance, and self-effi-
cacy can significantly contribute to students’ capacity to
adapt effectively and achieve meaningful success both aca-
demically and personally.

The current study provided a robust foundation for
understanding the role of resilience in students’ adapta-
tion to higher education, yet several avenues for future re-
search remain. Future research could explore the specific
mechanisms through which resilience influences different
facets of adaptation, providing a deeper understanding of
how to optimize student support systems. Investigating the
longitudinal effects of resilience on academic and social
outcomes could elucidate how this trait evolves over time
and its sustained impact on student success. Additionally,
exploring the efficacy of specific resilience-building in-
terventions, such as mindfulness training or peer-support
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AHHoTauuma. IIpo6iaeMaHbIH aKTyaJgyyayry — CTyAeHTTEPANH Xallooro TYPYLWITYK 6epyycy aslapJblH XOTOPKY OKYY
KaMJIapelHAATE OKYY IIAapTTapblHA WHTWJINKTYY KOHYTYYCYHZ® HEruM3rd poJily OHMHOHT. Bys e3 Ke3erunHie ayiapJiblH
OKYyZarbl )XeTUIIKEHAUTHE, COLUAIIBIK NHTErPaIMACHHA XaHa 3MOI[MOHAJIBIK JKBIPraTYbUIBITBIHA TY3/I0H-TY3 Taacup
aTeT. MakcaTel — Xamlooro TYPYIITYK OepyYHYH CTYJEeHTTEepJVH XOTOPKY OKYy XXaHjaapblHAArbl OKyy MIapTTapbiHa
WATWINKTYY KOHYTYYCYHO TUITM3reH TaaCHUpUH H3WIAee XaHa CTPECCTUK KbIpJaasiapAbl XeHYyre XaHa OuIuM
Oepyy NpoIleccHH/ie COLMAABIK MHTerpanusara KeMeKTell OOJI'OH Herus3rd KOMIIOHEHTTEPAU aHBIKTOO. W3MIIaeeHyH
XKYPYIIYHA® JXaIIoOro TYPYUITYK OepyYHYH PpOJIy CTYJEHTTepAUH J>XOTOpKy OKYyy J>Kaijarbl IIapTrapra KeHYIYY
npoueccuHe TayjgaHapl. MakcaTka XeTyy y4uyH CanpBazop MaaauHMH MeTOAMKACH OOIHYA JKAIIOOro TYPYIITYK
Oepyy TecTTepH, 6HAHKOO XaHa CypaMXbLIOOJIOP KOJAOHYJIAY. V3UIIe6HYH XBIHBIHTHIBIHAA XKalIO0T0 TyPYIITYK 6epyy
CTYJIeHTTepJVH KOHYTI'YYCYHO OH TaaCHUPHH THUHUTM3epU aHBIKTAJABL. ByJl — ajapAblH OKyyaarsl MATHAJIUTH, COLUAABIK
4eypere KOIIYJIyyCy ’XaHa IICHUXOJIOTHJIBIK JKbIPTaIYbLIBIIEI MeHeH OailylaHbimiTyy. OIIOHAON 3Jie, Xamlooro XOTropy
JIeHr?3Jile TYypyUTyK 6epyy CTYIeHTTepAVH CTpPeccKe >XaHa OKYy IPOIECCTerd KBIMBIHYBUIBIKTApra KapIibl TYpyy
KOHJIOMYH KOTOpyJaTapsl 6enrwiyy 6osay. U3UIgeeHyH MPaKTUKAJIBIK MAaaHUCH — aHBIH XBIHBIHTBIKTAPBIH JKOTOPKY
OKYy >XalJIapplH[a CTYJEHTTEepPAUH JXaIlooro TYypyIITYK GepyyCYH XaHa OKyy HIapTTapblHa MHTWINKTYY KOHYTYYCYH
KOropyJiatyyra GarsITTajiraH CUXOJIOTHAIBIK KOJIIO0 IPOrpaMMasiapblH HINTEIl YBITYya KOJAOHYyra 60JI0T. AJIbIHTaH
MaaJibIMaTTap OMInM Gepyy MPOIEeCCHE CTPeCC YblJaMKANJIBIIBIH, 63YH-03Y XOHI'e CAIyYHY, MOTUBAIMAHBI XXaHa ©3YHO
6OJITOH UIIEHUMAN OHYKTYPYYTre OarbiTTaraH TPeHUHIAepAY, KOHCYJIbTalUAIap bl )XaHa aJIIbIH aJlyy HII-4apajlapbiH
KUprusyyre Herus 6010 ajaT
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AHHOTaUMA. AKTyaJbHOCTh MPOOJIEMBI 3aKJIIOYAETCA B TOM, YTO XM3HECTOMKOCTh CTYAEHTOB HUIPaeT KIIIYEBYIO
pPOJIb B WX YCIEIIHON afanTal[iyd K YCJIOBUsM yueObl B BBICIINX y4eOHBIX 3aBeeHHAX, UTO HAMPAMYI BJIMAET Ha WX
yCIIeBAaeMOCTb, COLMAJIbHYI0 MHTErpalluio, MCUXOJOTUYECKYI0 YCTOMYUBOCTh 1 OOIllee 3MOI[MOHAIbHOE 0JIaromnojyuue.
Llesb cTaThU COCTOSJIA B TOM, YTOOBI MCCJIEIOBATh BJIUSHUE XU3HECTOMKOCTU Ha YCIENIHYI0 afanTal[dio CTYIEHTOB
K YCJIOBUAM y4ueObl B BBICHINX YUeOHBIX 3aBe[leHUsX, a TaKXke OMpefesUTh KJI0UeBble KOMIOHEHTHI, CII0COOCTBYIOMINE
3¢ PeKTUBHOMY NPEOLOJIEHUI0 CTPECCOBBIX CUTyalldHl M COIMAJIbHON HMHTerpanuu B oOpasoBaTesibHOM Ipoijecce. B
cTaThe ObLIM MCIOJI30BaHbl METOABI TECTUPOBAHUS XU3HECTOUKOCTHU (110 MeToAuke S. Maddi), HaGsogeHusa 1 onpoca
JUIST KOMITJIEKCHOTO aHajii3a (paKkTOpOB, BIMAIIMAX Ha a[anTalUi0 CTYJAeHTOB K YCJIOBUAM y4eObl B BBICHIMX yU4eOHBIX
3aBefleHUAX. B xo/ie ncciieqoBanus 6bljia AeTaJbHO MPOAaHAJM3UPOBaHa POJIb )XU3HECTOMKOCTH B MPOIlEcce afanTaliuu
CTYJIEHTOB K yCJIOBUSIM BBICIIETO y4eOHOTO 3aBe[leHUs. BHISBJIEHO, UYTO XM3HECTOMKOCTh OKAa3bIBAET IMOJIOKHUTEIHHOE
BJIMSIHUE HA YCIEIHOCTh afanTal[iy CTyAeHTOB, BKJII0Uas UX aKaJeMUUYECKYI0 YCIIeBaeMOCTbh, COI[MAIbHYI0 MHTETrPaIuio
U TIcUXoJiornyeckoe 6taromnosyurie. Takke rccieJOBaHMeE TOKA3aJi0, YTO BEICOKYE ITOKA3aTeJ ! XU3HECTOUKOCTH CBSI3aHbI
C yJIy4llleHHMeM CIIOCOOHOCTH CTYAEHTOB CIIPABJIATHCS CO CTPECCOBBIMU CUTYAIlUAMH W Pa3IUYHBIMUA TPYIHOCTAMU
yuebHOro mpomecca. [IpakTuyeckas 3HAYMMOCTh KCCJIEJOBAHUsA 3aKJIIOYAETCS B BO3MOXHOCTU MCIIOJIb30BAHUS €ro
pe3yJIbTaToB A pa3pabOTKH MPOrpaMM ICHUXOJIOTUYECKOHN MOAAEPKKH CTYIAEHTOB, HANpaBJIEHHBIX Ha IOBBIIIEHHE
YPOBHS UX KU3HECTOMKOCTH U YCIEIIHON afanTaiuy K yCIOBUAM By3a. [losyyeHHbIe JaHHBIE MOTYT CJIYXKUTh OCHOBOI
Ui BHeApeHHs B 0Opa3oBaTesbHBIN MpOIleCC TPEHWHIOB, KOHCYJIbTAIUA U NPOPUIAKTUYECKHUX MEPOTPUATHIT,
CII0COOCTBYIONIMX PA3BUTHUIO CTPECCOYCTOMYUBOCTH, CAMOPETYJISAINY, MOTHUBALIMKU U YBEPEHHOCTH B cebe ¥ CTYIeHTOB

KnioueBble crnoBa: YCTOI>.I‘{I/IBOCTI); IICUXOJIOTHUA, CTYJE€HYECKas XNU3Hb; OﬁpaSOBaHI/Ie; conurasJbHaA MHTerpanusa

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 1, 2025


https://orcid.org/0009-0000-8666-1544
https://orcid.org/0009-0007-0023-7963

Bulletin

Vol.17 | N21 | 2025

of the Jusup Balasagyn
Kyrgyz National University

Journal homepage:
https://balasagynbulletin.com/en

Received: 05.12.2024
Revised:  12.02.2025
Accepted: 09.03.2025

UDC 374
DOI: 10.58649/1694-8033-2025-1(121)-64-71

Differentiated instruction as a foundation
for inclusive education in primary school

Ulanbek Mambetakunov”

Doctor of Pedagogical Sciences, Professor

Jusup Balasagyn Kyrgyz National University
720033, 547 Frunze Str., Bishkek, Kyrgyz Republic
https://orcid.org/0000-0001-5456-6884

Asel Akylbekova

Master’s Student

Jusup Balasagyn Kyrgyz National University
720033, 547 Frunze Str., Bishkek, Kyrgyz Republic
https://orcid.org/0009-0001-0936-3954

Abstract. The relevance of this study is driven by the growing focus on inclusive education in the Kyrgyz Republic, aimed
at creating equal learning opportunities for children with disabilities and special educational needs. There has been a
significant increase in the number of children requiring specialised support from both parents and educators, necessitating
the adaptation of educational systems and the introduction of innovative teaching methods that address the specific needs
of these children. This study aimed to analyse contemporary approaches to inclusive education and identify the most
effective pedagogical strategies for educating such children within the general education system, fostering an effective and
motivating learning environment. To achieve this aim, the research employed methods such as analysis of pedagogical
practice, review of specialised literature, and observation of the educational process in primary schools. Various models
of inclusive education were examined, legislative and organisational aspects of its implementation were analysed, and
the specific features of interaction between educators, children with special educational needs, and their parents or
legal guardians were studied. It was established that the successful implementation of inclusive education requires a
comprehensive approach, encompassing teacher training, the availability of appropriate teaching and learning resources
and equipment, as well as the creation of an atmosphere of tolerance and mutual understanding among classmates and
their parents or legal guardians. The practical value of the study lies in the potential application of the findings to optimise
inclusion processes within the school environment, as well as to develop recommendations for enhancing educational
strategies for children with disabilities and special educational needs in primary schools

Keywords: children with disabilities; pedagogical challenges; social integration; individual educational pathways;
legislative regulations; tolerance; academic achievement

H INTRODUCTION

The relevance of this research is determined by the grow-
ing attention to inclusive education in the context of cre-
ating equal opportunities for educating children with spe-
cial educational needs and disabilities (SEND). In recent
decades, the Kyrgyz Republic, like other countries, has ob-
served a significant increase in the number of children with
special needs, which necessitates a review of existing ed-
ucational approaches and the implementation of effective

methods and technologies to support these children. It is
important to note that successful inclusion requires a com-
prehensive approach, including the training of educators,
appropriate infrastructure, and methodological resources
(Buniak, 2022). Therefore, in the modern world, the issue
of educating and raising children with special educational
needs and disabilities is one of the most important topics
within the education system.

Suggested Citation: Mambetakunov, U., & Akylbekova, A. (2025). Differentiated instruction as a foundation for inclusive education
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Any physical or mental impairments can significantly
complicate access to educational institutions and resources
for such children. They require an individualised approach
to learning, yet this should not preclude their ability to
interact with other children, participate in group activi-
ties, and integrate into society. As N. Toguzbaeva (2024)
notes, inclusive education is recognised by the interna-
tional educational system as the most humane approach,
as it grants the right to education to everyone regardless
of their conformity or non-conformity with the criteria of
the education system (society, school, etc.). This is pre-
cisely why issues of inclusive education are becoming a
pressing concern, and its implementation needs to com-
mence as early as possible, from both pre-school age and
in primary school, as it is aimed at creating equal learning
opportunities for all children, including those with special
educational needs.

Contemporary research dedicated to inclusive educa-
tion highlights the necessity of creating inclusive educa-
tional environments that support both learners with spe-
cial educational needs and their peers, thereby fostering
harmonious interaction and social adaptation (Suprun et
al., 2024). One of the key studies in the field of inclusive ed-
ucation is the research by E. Kamardina (2021), where the
author indicates that the quality of inclusive education de-
pends on a comprehensive range of resources. Consequent-
ly, the training of educators for working with children with
SEND should be normatively and organisationally aligned
with the regional and municipal education system for chil-
dren with disabilities, which ought to become the primary
component of the “demand” from the pedagogical commu-
nity for further professional development.

A. Dmitrieva (2020) analyses the impact of inclusive
educational practices on the development of tolerance
among learners. She asserts that inclusion not only con-
tributes to improved conditions for children with SEN but
also fosters the development of social responsibility among
all participants in the educational process. This approach
facilitates the creation of a more harmonious educational
environment where every learner can demonstrate their
talents and abilities, regardless of their health character-
istics. The research by M. Kozlova (2021) examines the
fundamental principles of inclusive education, including
the use of adapted educational materials and teaching
methods that accommodate the specific needs of children
with SEND. The author notes that a crucial aspect is not
merely the accessibility of educational materials but also
the cultivation of an atmosphere of trust and mutual under-
standing, which promotes better assimilation of material
by learners with diverse needs.

In the research of N. Gafurova & F. Abduraimo-
va (2022), the challenges of integrating children with spe-
cial needs into mainstream schools are considered, with
an emphasis on the use of modern technologies. They
underscore that information technologies play a key role
in ensuring access to education for children with SEND,
as they enable the creation of individualised educational
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pathways that take into account the unique requirements
of each learner.

V. Karpenko (2021) concludes that inclusive education
can only be effective when a comprehensive approach is
adopted, one that includes not only the training of edu-
cators but also the active involvement of parents in the
educational process. E. Dolgushina (2024) examines the is-
sue of creating an educational environment adapted to the
needs of children with special educational needs and disa-
bilities (SEND); the key mechanisms for implementing in-
clusive education are analysed, such as individual psycho-
logical and pedagogical support, correctional programmes,
and the integration of digital technologies. The profession-
al development of educators is also considered, including
the enhancement of their digital competencies, as well as
the role of innovative educational tools like augmented re-
ality and virtual environments. The author highlights the
necessity of overcoming infrastructural and social barriers,
which will contribute to improving the quality of educa-
tion for children with SEND and their social adaptation.

This study aimed to analyse contemporary approach-
es to inclusive education and determine the most effective
methods for creating a supportive and motivating learning
environment for children with special educational needs in
primary schools.

H MATERIALS AND METHODS

To conduct the study, the following scientific methods
were employed: analysis of pedagogical practice and sci-
entific literature, comparative analysis, analysis of regula-
tory legal documents, and observation of the educational
process in primary schools. These methods were selected
to gain a comprehensive understanding of the state of in-
clusive education in primary schools and to evaluate the
effectiveness of the pedagogical strategies applied to chil-
dren with special educational needs and disabilities. The
method of analysing pedagogical practice was applied to
study existing educational programmes and approaches
used in inclusive classrooms. This method allowed for an
analysis of the effectiveness of various educational strat-
egies and the identification of practical problems faced
by teachers when educating children with SEND. Pro-
grammes and methodological guidelines were analysed.
Observation of the educational process in inclusive class-
rooms was used to assess the real-world situation on the
ground, analyse the interaction between learners, and
observe the use of adapted educational materials and
technologies. This method facilitated the identification of
both positive and problematic aspects in the organisation
of inclusive education. For the analysis of the theoretical
basis of the research, articles by contemporary scholars
and educators were used, as well as regulatory legal acts
governing inclusive education in the Kyrgyz Republic,
and international official documents. Thus, combining
these methods allowed for an allencompassing picture of
the state of inclusive education and the identification of
key factors influencing its effectiveness.
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B RESULTS AND DISCUSSION
Characteristics and principles of inclusive education
One of the most precise and comprehensive definitions of
inclusive education is offered by UNESCO (2009). Inclu-
sive education is a process that addresses the diversity of
needs of all children, youth, and adults through increased
participation in education, cultures, and communities, as
well as reducing and eliminating exclusion from and with-
in education. The most important aspects of this concept
include humanistic values, the development of creative
abilities and intellect, and harmony among the intellectual,
emotional, and physical qualities of the individual. Accord-
ing to L. McManis (2020), inclusive education is a system
of learning in which all children, regardless of their back-
ground, are educated together in the same school and class-
room, receiving support in line with their individual needs.
Creating a comfortable educational environment that
motivates learning is essential in inclusive education. Es-
tablishing such an environment, which considers percep-
tual characteristics, the pace of material assimilation, and
children’s individual needs, forms the basis for the success-
ful learning of younger schoolchildren with SEND. A key
feature of inclusive education is its social innovativeness,
encompassing the conditions for fostering a tolerant socie-
ty where every individual, regardless of their background,
feels part of the collective. From an early age, children
learn and respect principles that lay the foundations of a
humane and just society. The Declaration of Principles on
Tolerance emphasises that “education for tolerance should
aim at countering influences that lead to fear and exclu-
sion of others, and should help young people to develop
capacities for independent judgement, critical thinking and
ethical reasoning” (Mambetakunov & Myrzaliev, 2024).
Another characteristic of inclusive education is psy-
cho-pedagogical preparedness. Primary school is a crucial
period during which foundational skills and attitudes are
acquired, influencing a child’s subsequent personal devel-
opment. Learning within an inclusive environment helps
children develop empathy, communication skills, and the
ability to collaborate. For children with SEND, inclusive
education provides opportunities for socialisation and ad-
aptation within society. Furthermore, the importance of
legislative norms must be underscored. Inclusive education
is governed by international standards, such as the Conven-
tion on the Rights of Persons with Disabilities (CRPD, 2006),
as well as the requirements of many countries, including
the Concept for the Development of Inclusive Education
in the Kyrgyz Republic for 2019-2023 (2019). The Consti-
tution of the Kyrgyz Republic (2021) guarantees the right
of every citizen to education, and the Law of the Kyrgyz

Republic “On Education” (2023) establishes equal rights for
all citizens to receive quality education. The socio-econom-
ic situation in the Kyrgyz Republic necessitates improving
the quality of and access to education for all categories
of learners, including those with special educational needs
and disabilities, following the primary objectives of the
country’s development strategy and educational legislation.

In the National Development Strategy of the Kyrgyz
Republic for 2018-2040 (2018), the objective of forming
a system of continuous education is set, taking into ac-
count the tasks of medical and social inclusion. One of
the tools for its implementation is the development of a
legislative framework that considers the diversity of the
population’s educational needs. The Concept for the De-
velopment of Inclusive Education in the Kyrgyz Republic
for 2019-2023 (2019) was developed considering the coun-
try’s strategic documents on the education of individuals
with special educational needs and is aimed at creating a
more diversity-friendly, effective, and equitable education
system, which will enhance its capacity to address new and
contemporary challenges. The Concept (2019) also takes
into account the international obligations of the Kyrgyz
Republic to ensure equal and accessible education for all
learners, including the norms of the UN Convention on the
Rights of the Child (UNCRC, 1989) and the Convention on
the Rights of Persons with Disabilities (CRPD, 2006). In
the Concept (2019), the provision of inclusive education
is defined as a priority direction for the implementation
of state educational policy. Consequently, the Strategy for
the Development of Education in the Kyrgyz Republic for
2012-2020 (2012) set the task of ensuring the conditions
for providing inclusive education to learners with special
educational needs in mainstream and special general edu-
cation organisations and integrating inclusive education at
all levels of education.

Additional characteristics of inclusive education in-
clude pedagogical challenges and perspectives. The inclu-
sive environment necessitates new approaches to teaching:
individualisation, differentiation, and the application of
special methods. Teachers must possess competencies in
the fields of defectology and psychology, and utilise mod-
ern technologies, thereby contributing to the successful
learning of all learners.

The relevance of inclusive education in primary schools
underscores the need to create an accessible and equitable
educational environment for all children. This not only
contributes to the successful socialisation and development
of each learner but also fosters a humane society that val-
ues diversity and equal opportunities (Popova, 2021). Ta-
ble 1 presents the core principles of inclusive education.

Table 1. Key principles of inclusive education

Principles

Content

The principle of the value of the individual,
regardless of their level of development,
abilities, and health status

This means that the individual is at the centre of the educational system, and
education and upbringing are oriented towards their development. It does not
permit the infringement of an individual’s rights due to deficiencies in physical or
intellectual development, or limited abilities and capabilities.
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Table 1. Continued

Principles

Content

The principle of building upon the capacity of
every individual to feel and think

This means that every individual, regardless of limitations in their development and
intellectual capabilities, can develop their thought processes and their emotional
and sensory aspects. This requires a specific approach and particular conditions.

The principle of the universal right to
communication

Every individual is endowed with the right to express their thoughts through
communication; they can listen and have the right to be heard by others.

The principle of mutual assistance, connection,
and support

For normal development, an individual needs support from another person.
Everyone needs support and the building of connections of various kinds with other
people.

The principle of the connection between
authentic education and building relationships
with others

Learning will only be effective when a system of communication links with other
people, collective work, and creativity is established.

The principle of progressive development

Progressive development should be oriented towards unlocking an individual’s
natural aptitudes and assisting them in performing actions that are accessible and
understandable to them. One must not focus on what a person is incapable of doing.

The principle of diversity

This principle suggests that diverse activities and involvement in collaborative work
and building relationships within a collective lead to the development of all facets of

the personality.

Source: developed by the authors

The advantages of inclusive education include the devel-
opmentoftoleranceand cultureamongalllearners; improved
socialisation of children, taking into account their needs
for quality education; the development of flexible teaching
methods that are beneficial to all learners; and an increase
in the quality of education through modern approaches.

Differentiated instruction:

A key tool in inclusive education

Inclusive education is not merely about educating chil-
dren with special educational needs and disabilities; it is
also about creating an environment in which every child

is self-aware and can unleash their potential. Inclusive ed-
ucation involves creating conditions for the learning of all
children, irrespective of their individual characteristics and
needs (Betker, 2014). One of the key tools for implement-
ing inclusive education is differentiated instruction, which
allows for considering the individual capabilities of each
learner and adapting the learning process to their needs.

Differentiated instruction is a system of methods and
techniques aimed at accounting for learners’ individual
characteristics when organising the learning process. It
involves variability in tasks, the use of diverse teaching
methods, and flexibility in assessment (Table 2).

Table 2. Principles of differentiated instruction

Principles Content
Individualisation Consideration of learners’ cognitive abilities, pace of learning, and interests.
Flexibility Adaptation of content, forms, and teaching methods depending on learners’ level of preparation and needs.
g Provision of various learning tasks and materials, considering children’s cognitive and psychophysical
Variability cos
characteristics.
Support and motivation | Creation of a comfortable educational environment conducive to unlocking the potential of each child.

Source: developed by the authors

Applying differentiated instruction in primary schools
contributes to the successful socialisation and academic
attainment of all learners, including those with special ed-
ucational needs. The main methods of its implementation
include grouping learners by their level of preparation
or learning style (grouping by preparation level involves
grouping learners based on their knowledge, skills, and ac-
ademic performance); grouping by learning style (all chil-
dren learn differently, and considering their cognitive char-
acteristics can increase teaching effectiveness); and using
multi-level tasks that allow each learner to work according
to their abilities and develop critical thinking. Critical think-
ing is not about finding fault, but a fair evaluation of the
positive and negative aspects of the subject being studied.
Other methods involve employing various teaching meth-
odologies (visual, auditory, and kinaesthetic approaches)
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and a flexible assessment system that considers the indi-
vidual achievements of each child (Marzuki et al., 2022).

The advantages of differentiated instruction in inclu-
sive education lie in the fact that it takes into account the
individual characteristics and needs of learners, increases
motivation and interest in learning, improves academ-
ic performance and self-confidence, and ensures psycho-
logical comfort while reducing anxiety levels in children
with special educational needs. Differentiated instruction
is an effective tool in inclusive education, which creates
conditions for equal access to knowledge and the full de-
velopment of each child. Its application in primary schools
contributes to the formation of a tolerant educational en-
vironment where every learner can realise their potential.
Since the teacher’s role is to link knowledge with the in-
terests of the individual (DeronceleAcosta & Ellis, 2024),
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inclusive education, supported by differentiated instruc-
tion, helps create equal conditions for all children, which
is crucial for their holistic development and social adapta-
tion. The introduction of such approaches in the education-
al process at the primary school level fosters the creation of
a tolerant society and the development of communication
and cooperation skills among children, which is an impor-
tant stage in their growth and socialisation.

H CONCLUSIONS

As a result of the conducted research, several key con-
clusions can be drawn concerning inclusive education
and its implementation in primary schools for children
with special educational needs and disabilities. One of
the primary outcomes is the confirmation that successful
inclusion necessitates a comprehensive approach, encom-
passing not only adapted educational materials and tech-
nologies but also teacher training, the creation of suitable
infrastructure, and active engagement with parents. The
application of differentiated instruction and the use of
flexible teaching methods have a significant impact on
improving the academic attainment and socialisation of
children with special educational needs. The methodolo-
gy of grouping learners by their level of preparation and
the use of various learning styles and teaching methods
contribute to creating a comfortable educational environ-
ment where every child has the opportunity to develop
their abilities and unleash their potential. This, in turn,
fosters the development of tolerance among all partici-
pants in the educational process.

The practical value of the research lies in the devel-
opment of recommendations for educators and education-
al institutions aimed at creating a more effective and in-
clusive educational environment for children with SEND.
Particular attention should be paid to the training of edu-
cators, which is an important condition for the successful
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AHHoOTauMA. By HIITUH akTyaayysryry Kelpreiz Pecry6inkacsiHaa MHKIJTIO3UBAVK OKMIMM Oepyy MacesesiepruHe KOHYJT
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JIeH COOJIYTYHYH MYMKYHUYJIYKTOPY YEKTeJYy XaHa e3reue OMIuM O6epyy MyKTaXIbIKTaphl 6ap GajigapAsl OKyTYyHYH
©3reueJIYKTOPYH 3CKe ajlyy MeHeH OwmymM Oepyy cHUCTeMaslaphlH aJanTalUsAJIOOHY XXaHa OKYTYYHYH WHHOBALUSJIBIK
BIKMaJIAPbIH KUPIU3YYHY TaJslan KbUlaT. WINTUH MakcaThl — WHKJIIO3UBANK OMJIMM OepyyHYH 3amMaHOanm bIKMaJiapblH
TaJII00 XKaHa XKaJIIbl OMJINM 6epyy CHCTeMAaChIHBIH IAapTHIH/A OyJ1 6aaapabl OKYTYYHYH 3H HaThIFKaJTYy MearoruKaibiK
CTpaTervsAJapbhlH aHBIKTOO JXaHA HATBHIMKAJIYy OKYTYY ’XaHa MOTHBALMAIOOUY 4eHpeHy Ty3yy Oosay. Benruenren
MakcaTkKa XeTyy YYYH OKYTYyy MpaKTUKachlH TaJ[00, aTalblH afabuATTap, OallTajrsld MeKTelTe OKyYy IMpolecCHHe
6aliko0 XKYPry3yy BIKMajapbl KOJIIOHYJIraH. MHKITIO3UBAUK OIMM GepYYHYH ap KaHJail MoAesepyu U3WJIAEHTeH, aHbl
WIIKe allBIPYYHYH MBI3aM/IbIK )XaHa YIOMITYPYYYy/IyK acleKTHUIepy TaJJaHraH, MyraauMIepAnH, e3reue 6uanum 6epyy
MYKTQXABITEl 6ap Gasmap[blH jXaHa aJapblH aTa-3HeJepUHUH/MBIA3aM/lyy OKYJIIOPYHYH 63 apa apakeTTeHYYCYHYH
©3reueJIyKTepy U3niieHred. MHKITI03UBIUK OMIMM 6epyyHY UATHIINKTYY HIIKe allbIPyy KOMIUJIEKCTYY MaMUJIeHU, aHbIH
WYMHJe MyTraJuMIepAu JasgpOOHY, THeIIeJyy OKyYy-MeTOJUKAJIBIK KOMIUIEKCTEPAUH XaHa XabayyaapAbH OOJyLIyH,
OIIOH/OW 3Jie KJIACCTAIITAPHIHBIH XaHA aJlapAblH aTa-dHeJEePUHUH/MBIA3aMayy OKYJIIOPYHYH [EeHr33JIMHE KJIacCTa
cabBIpYYJIYKTYH XaHa 63 apa TYIIYHYIIYY aTMocdepachH TY3YYHY Tajial KblJIaaphbl aHBIKTAJTaH. VUIITUH NPaKTHUKAJIBIK
GaaJryyJIyry ajiblHIaH HaThIIDKaJIapbl MEKTEI Y6MPOCYH/Ie MHKJIIIO3UBAYY MIPOLECCTEPAN ONTUMAJJAIITHPYY, OMOHA0N
3J1e GamTaareld MeKTeNTe JJeH COOJIYyTYHYH MYMKYHUYJIYKTOPY YeKTesyY XaHa e3rede OwimMm 6epyy MYKTaXOBIKTaphl
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AHHOTaUMA. AKTyaJIbHOCTh JJAHHOU paboThl 00YCJIOBJIEHA YBEJINYNBAIIUMCA BHUMAaHHEM K BOIIPOCaM MHKJTIO3UBHOTO
obpasoBaHuA B Keipreidckoil Pecny6iirike, KOTOpOe HampaBJjIeHO Ha CO3[JaHKe PAaBHBIX YCJIOBUM I 00ydueHUA AeTeil
C OrpaHHYeHHBIMU BO3MOXHOCTAMH 3[0POBbA M OCOOBIMU OOpa30BaTEJIbHBIMU NOTpeOHOCTAMU B 00ydeHHU. B
cTpaHe HaOJIIO[AEeTCA 3HAUYUTEIBHBIN POCT YKCJIAa JeTel, HyXJAWIIUXCA B CIeNUaJIu3uPOBAaHHON MOJAEPXKe KaK CO
CTOPOHBI poAUTEJIEN, TaK U CO CTOPOHBI I1€JaroroB, 4YTo TpebyeT aAanTanuu oOpa30oBaTesIbHBIX CUCTEM W BHEJpEeHUs
VHHOBAIIMOHHBIX METO/IOB NPENOoJIaBaHUsA C YYeTOM crenuduky oOydeHHuA JieTeil ¢ OrpaHUYEHHBIMH BO3MOXHOCTAMU
30POBbsA U OCOOBIMU 00Opa3oBaTeIbHEIMU NOTpPeOHOCTAMHM B oOydeHHU. llespio pabOTHl ObLI aHAJN3 COBPEMEHHBIX
MOJX0JI0B K MHKJIIO3MBHOMY 00pa30oBaHUIO M olpejeseHHe Haubosiee 5Gp(PeKTUBHBIX NefarornieckKux cTpaTeruil Ajis
o0yveHUA yKa3aHHBIX AeTell B ycJoBUAX oOlleil o6pa3oBaTeJbHOU CHUCTeMBl U co3faHus 3PpdekTUBHOU obyuarouieit
Y MOTHUBUpPYOIIEH cpefsl. J[JiA AOCTUXEHUA IOCTABJIEHHOH IeJIM KCIOJIb30BaJICh METOABl aHaM3a Iearornyeckomn
MPaKTUKY, aHaJM3a ClenuajIn3upOBaHHON JIMTepaTyphl, HAOJIOAeHNA 3a Y4eOHBIM MPOLIeCCOM B HA4aJIbHOH IIKOJIE.
Boutn mcciieoBaHbl pas3jiMYHbBIE MO HHKJIIO3MBHOTO 00pa3oBaHUsA, IPOAHAJIM3MPOBAHBI 3aKOHOAATEJIbHBIE U
OpraHu3aIMOHHBIE ACIIEKTHl €ro BHEJPEHU:dA, a TakKXe HM3y4YeHbl OCOOEHHOCTH B3aWMOJIEHCTBHA Iearoros, AeTel
¢ 0ocoOpIMU 00pa3oBaTebHBIMU NOTPEOHOCTAMH U UX POAUTESell/3aKOHHBIX IpefCcTaBUTesel. YCTaHOBJIEHO, YTO
yCremrHass peaju3alisa WHKJIIO3UBHOTO 0O0pa3oBaHUA TpeOyeT KOMIJIEKCHOTO MOJXO[a, BKJIIOYAKIIEr0 MOATOTOBKY
[eJJaroroB, HaJMYMe COOTBETCTBYIOIUX y4eOHO-METOAMYECKHX KOMIUJIEKCOB M 00OPYyJOBaHUsA, a TaKXKe CO3JaHHe
arMocdepsl TOJEPAaHTHOCTH U B3aWMOIIOHMMAHHA B KJIacCe HA YPOBHE OJJHOKJIACCHUKOB M UX POJAUTENElN/3aKOHHBIX
npencraBuTesell. IlpakTuyeckas I[€HHOCTh pabOTHl 3aKJI0yaeTcs B BO3MOXHOCTU IPHUMEHEHHsA IOJIyYeHHBIX
pe3yJIbTaTOB Ui ONTHMMM3AIMK IPOIECCOB MHKIIIO3UM B IIKOJIBHOHM Cpele, a TakXe pa3pabOTKH PeKOMEeHJAlUH I10
COBEPIIEHCTBOBAHUI0 00Pa30BaTEIBHBIX CTPATErUH AJIA IeTel C OrpaHUYE€HHBIMH BO3MOXHOCTSAMU 3[J0POBBS 1 0COOBIMU
obpas3oBaTeIbHBIMU NOTPEOHOCTAMU B 00y4eHNU B Ha4aJIbHOU IIKOJIe
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Abstract. In the era of globalisation and internal transformation, the educational system must adapt to the emerging
challenges, ensuring not only the imparting of knowledge, but also contributing to the holistic development of personality.
The relevance of the present study lied the need to create an effective personality-developing educational environment for
the growth of personality potential in the conditions of globalisation and internal transformation, socio-economic changes
taking place in Kyrgyzstan. The purpose of this study was to determine the role of personality-developing educational
environment in the shaping and development of personality potential in the context of Kyrgyzstan, to identify the key
factors affecting the success of personal growth and self-development in various social groups. The study considered the
issues of creating a coherent, adequate to the challenges of time personality-oriented educational environment, where
all components would be systematically and purposefully connected: organisational-technological, subject-spatial, social.
The principal areas and ways of creating personality-developing educational environment of educational organisations as
an open self-developing educational system were covered. The study revealed the principal areas and methods of creating
PDE. The significance of a systematic and purposeful approach that combines organisational-technological, subject-spatial,
and social components was emphasised. The findings of this study can be used to develop recommendations for improving
educational programmes and practices aimed at developing students’ personality potential. The study contributed to the
understanding of the role of the educational environment in shaping a successful and adaptive personality capable of
functioning effectively in the context of modern challenges
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H INTRODUCTION

In connection with the introduction of the mechanism of
implementation of the Law of the Kyrgyz Republic “On
Education” (2023), innovative approaches to achieve the
goals of sustainable development in the context of accel-
erating technologisation of education were defined. The
primary target activity of educational organisations, in-
cluding pre-school educational organisations and schools,
is the development of the child’s personality potential,
independence, and success in the implementation of ed-
ucational trajectory, readiness to take responsibility for
the choice of future profession, resilience, social-emotion-
al skills, activity and mobility corresponding to the glo-
balisation of modern education. To solve such social and
psycho-pedagogical problems, educational organisations
are offered a comprehensive step-by-step programme that
allows them to approach the work on problems both at
the level of the community and social institutions of edu-
cation and upbringing, i.e., combining the efforts of fam-
ilies, preschool organisations, schools, and universities.

The conceptual foundations and methodological ap-
proaches of the study were based on the modern scien-
tific achievements (philosophy, pedagogy, psychology,
sociology), linking the theory and practice of modern
education, considering modern contexts and the cul-
tural diversity of the needs of each child. The theoret-
ical rationale was based on the idea of scientist M. Se-
ligman (2002), who proposed the concept of positive
well-being, which includes five elements. Thus, A. As-
molov (2015) emphasised that modern society is charac-
terised by an elevated degree of uncertainty. This applies
to both external conditions (economic, political, cultur-
al) and internal processes of the individual. People often
find themselves in a situation of choice and uncertainty,
which affects their psycho-emotional state and behav-
iour. The researcher analysed approaches that focus on
how personality adapts to uncertainty. This includes the-
ories concerning mental flexibility, cognitive adaptation,
and the development of new mechanisms of behaviour
in the face of constant change, also focusing on the va-
riety of cultural and social factors that affect personality
in the context of globalisation. The researcher’s study
touches upon the concept of identity and its transforma-
tion in a changing world. In the context of globalisation
and migration, there is a need to revise conventional no-
tions of personal identity, which requires special atten-
tion in psychology.

D. Leontiev (2014; 2016) considered the key aspects
of personal identity development through the education-
al environment. The researcher emphasised the value of
motivation and activity as factors contributing to personal
growth. Leontiev’s studies emphasised the significance of
intrinsic motivation and self-actualisation as driving forc-
es in the shaping of personality potential. The concept
of the activity-based approach in personality psychology
proposed by D. Leontiev, is the basis for understanding
the processes occurring in PDE.
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V. Yasvin (2018; 2019) explored personal develop-
ment in the context of education. The researcher empha-
sised the significance of creating pedagogical conditions
that promote the development of critical and creative
thinking, as well as students’ autonomy. V. Yasvin’s find-
ings emphasised the role of innovative educational practic-
es in personality development process. T. Gordeeva (2016;
2017) attached special weight to the problem of studying
motivation in the latest approaches, as well as diagnostic
methods and practical recommendations that can be used
in psychology and related fields. In Gordeeva’s definition,
motivation is one of the crucial components of human be-
haviour, and its understanding is of immense value for both
theory and practice. The researcher focuses on the fact that
modern challenges in social and professional spheres re-
quire a new view of motivation, which includes not only
theoretical aspects, but also practical ways of diagnosis and
correction. The need to optimise the educational process in
higher education institutions considering the requirements
of the time is also described by I. Ivanova & I. Martyni-
uk (2024). They emphasised the significance of accounting
for the psychological characteristics of students.

For Kyrgyzstan, the work of psychologists and edu-
cators from other countries serves as a basis for creating
an environment that recognises both individual and social
needs of young people. It is also necessary to note the study
in the conditions of Kyrgyzstan, conducted by E. Khabie-
va (2017), which considered the psychological features of
trusting relationships of schoolchildren of adolescence and
young adulthood. The key focus was paid to the develop-
ment of trust in adolescents, which is a crucial element in
the social and personal development of schoolchildren.

The proposed approaches to the organisation of per-
sonal-developmental educational environment are based
on the values of personal meaningful reflection, creativity,
and respect for the educational work of each participant of
the educational system. The first steps on adaptation and
renewal of the system of pedagogical activities were im-
plemented at the Kyrgyz National University named after
J. Balasagyn, a major component of which was the intro-
duction of the Programme for the development of personal-
ity potential in the educational environment. The purpose
of this study was to investigate the influence of the envi-
ronment stimulating personal growth on the shaping and
development of individual potential in the conditions of
Kyrgyzstan, as well as to identify the key factors contrib-
uting to successful personality development and self-im-
provement in various social groups.

B MATERIALS AND METHODS

The methodological framework of the study was based on
general scientific research methods, such as analysis, syn-
thesis, comparison, generalisation, as well as theoretical
analysis of scientific literature on the subject of the study.
Theoretical analysis included the study and systematisation
of scientific papers in psychology, pedagogy, and sociolo-
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gy, which covered the issues of personal development, edu-
cational environment, and personality potential. Particular
attention was paid to the studies exploring the influence
of sociocultural factors on personality development, as
well as to the studies covering the development and imple-
mentation of personality-centred educational technologies.
Specifically, the researchers relied on the concepts of psy-
chological and pedagogical environment, such as the theo-
ries of I. Yakimanskaya (1996) on the personality-centred
approach, theories of personality development in the con-
ditions of educational space proposed by such scientists as
L. Vygotsky, A. Leontiev, etc. In terms of the foundations of
pedagogical activity, the study considered the findings of
1. Baeva (2005), I. Dubrovina (2010), G. Bordovsky (2012).
Furthermore, the studies of K. Polivanova (2020),
I. Dubrovina & D. Lubovsky (2017), and other researchers
were considered. In the context of Kyrgyzstan, the influence
of national culture, traditions, and modern educational re-
forms aimed at forming an integrated, developing educa-
tional environment for students was factored in (Muratalie-
va, 2020; Korotenko et al., 2021; Muratalieva et al., 2024).

The comparative analysis considered distinct approach-
es to creating PDE in educational organisations, both in
Kyrgyzstan and in other countries. This helped to identify
common patterns and specific features related to cultural
and social contexts. The study also employed generalisa-
tion and systematisation methods to formulate conclusions
and recommendations based on the analysis of theoreti-
cal and empirical data. This helped to develop a holistic
view of the role of PDE in the development of personality
potential and offer practical recommendations for its cre-
ation and improvement. In the context of Kyrgyzstan, the
influence of national culture, traditions, and modern edu-
cational reforms aimed at forming an integrated, develop-
ing educational environment for students was considered.

B RESULTS AND DISCUSSION

A team of teachers was trained at the Institute for Re-
training and Professional Development of Pedagogical
Personnel of the Kyrgyz National University named after
J. Balasagyn to teach educators, teachers, and managers
of educational organisations the skills necessary to ensure
socio-psychological safety, socio-emotional skills, and the
latest pedagogical techniques for solving educational prob-
lems necessary for creating PDE in educational organisa-
tions as an open self-developing educational system. The
research among schools and kindergartens formed the ba-
sis for long-term scientific research. In addition, the value
of the programme for the higher education institution lies
in the creation of a platform for interaction and continui-
ty in the education system “Family — Preschool Organisa-
tions — Schools — Universities”.

As a result of the training courses, managers of educa-
tional organisations had the opportunity to improve their
managerial skills and knowledge necessary to create and
maintain a personal development environment. Specifical-
ly, they had the chance to:
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m improve their qualification on the issues of PDE cre-
ation and change management in the educational organi-
sation based on modern approaches in pedagogy, psychol-
ogy, and management;

m obtain knowledge on how to manage environmen-
tal changes in an educational organisation to influence the
personal development of the participants of the education-
al process;

m create and implement projects of such changes based
on diagnostic data for their educational organisations, con-
sidering their specific features (presence of children with
disabilities, the need for preventive actions and support for
healthy lifestyles);

m train mentors who will be able to take on the role of
coordinators of successful implementation of management
projects of changes in the educational environment;

m receive resources and tools to manage changes in the
educational organisation in the course of PDE creation, in-
cluding the development of a team of teachers, diagnostic
tools, solving professional problems based on the innova-
tive technology “Professional Learning Communities” with
the support of mentors;

m interact with other educational organisations taking
part in this project for further professional development;

m strengthen the status and authority of its educational
organisation and the possibility of positioning itself as a
participant of the innovative project, including at the in-
ternational level.

Teachers of educational organisations had the op-
portunity to improve their competence in supporting
the personal development of students and received tools
for their personal professional development. Specifical-
ly, they improved their qualifications in supporting the
personal development of children, including those with
disabilities; gained knowledge on how to improve their
personal potential and resist professional burnout and
develop stress resilience by using the resources of the
Personality Potential Development Programme; created
pedagogical projects to support the personality develop-
ment of children; included materials on the social-emo-
tional development of children and adolescents and the
development of their personality potential in education-
al and correctional programmes; solved their specific
professional problems within the framework of the in-
novative technology “Professional Learning Communi-
ties”, including with the support of mentors; improved
the culture of interaction with colleagues, parents (legal
representatives), representatives of local communities;
obtained resources and tools for diagnosing the personal
development of students and pupils of preschool general
education institutions; took part in professional events
to share best practices in the development of personal
potential at the international level.

Schoolchildren and kindergarten pupils had the chance
to study in an updated educational environment that pro-
motes their self-fulfilment and development. Thus, they
were given the opportunity to:
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m be trained and educated in a renewed educational
environment that provides more opportunities for self-ful-
filment;

m acquire knowledge and skills on how to manage per-
sonal emotions, as well as to optimally use and develop
personal resources to preserve and strengthen their health,
subjective well-being here and now, as well as in their
adult life;

minteract in the children’s and adult communities of
the participants of this project, which presented an oppor-
tunity to demonstrate their personal initiatives (not only to
take part in changes in the environment of the educational
organisation, but also to plan major events);

mexpand opportunities to interact with their peers
from other CIS countries.

The results of the programme implementation will also
contribute to the satisfaction of a series of needs of parents,
representatives of the local community, and local self-gov-
ernment bodies (in the zone of influence of the educational
organisation). Specifically, parents and representatives of
the local community will have the opportunity to take part
in the life of the educational organisation to a greater ex-
tent; the culture of interaction between managers, teachers,
children, and families and the community as a whole will
increase due to the knowledge and educational resources of
the project; educational organisations will be more active
in public and socially useful events, will be empowered to
take a leadership role in educating the population on issues
of personal development, and will become resource centres
with innovative knowledge and skills in the field of person-
ality development and creating PDE.

Overall, the findings of the study confirmed that the
creation of a personal development environment is a key
factor in the successful development of personality poten-
tial (Yakimanskaya, 1996; Korotenko et al., 2021). Inte-
gration of efforts of educational organisations, teachers,
parents, and local community allows creating conditions
in which each participant of the educational process can
fully develop their potential (Baeva, 2005). The creation
of PDE requires a systematic approach, including the de-
velopment and implementation of corresponding edu-
cational programmes, training of teaching staff, creation
of a favourable subject-space environment, and develop-
ment of social-emotional skills in students (Dubrovina &
Lubovsky, 2017). It is vital to factor in the specific cultural
and social features of the region, as well as the needs of
diverse social groups.

N. Muratalieva (2020) argued that the creation of
personal development environment in educational institu-
tions of Kyrgyzstan is a key factor for the development of
adaptive, independent, and socially responsible citizens. In
the context of modern challenges, such as globalisation,
digitalisation, and economic transformation, educational
systems must transform to not only transmit knowledge,
but also to form students’ ability to self-development,
critical thinking, and social communication. Y. Yuan &
L. Fang (2016) confirmed the researchers’ opinion that PDE
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becomes a valuable tool in this process, combining psycho-
logical comfort, favourable educational climate and mod-
ern pedagogical approaches. One of the key aspects of PDE
formation is the integration of national educational val-
ues with international standards. Incorporating elements
of cultural identity into the educational process not only
strengthens national self-awareness, but also helps students
feel confident in the global community.

Modern technologies also play a significant role in the
development of PDE. The use of digital platforms, interac-
tive methodologies, and adaptive educational systems pro-
motes individualisation of learning, enabling each student
to develop at their own pace (Kiryanova, 2024). Online
courses, virtual labs, simulations, and game-based learning
methods expand opportunities for self-development and
make learning more accessible and engaging. Furthermore,
PDE involves active engagement of families, communities,
and employers in the educational process. K. Polivano-
va (2020) stated that the creation of partnerships between
schools, universities, businesses, and public organisations
promotes the integration of education with real life and
professional sphere.

The introduction of personal development environ-
ment requires a systematic approach, including training of
teaching staff, development of the infrastructure of educa-
tional institutions, and creation of psychological support
programmes. It is vital not only to form a space for learn-
ing, but also to ensure the social and psychological safety
of students, helping them to handle emotional and personal
challenges. In the long term, PDE contributes to the devel-
opment of self-confident, independent, and socially active
individuals who are ready for successful self-fulfilment in
the modern world.

H CONCLUSIONS

When educating teachers, training in the development of
PDE helped to consider the socio-psychological regularity
of cognitive activity, which became an opportunity for
open interaction of all participants of educational rela-
tions and the development of professional competencies
of teachers, the opportunity to implement professional
ideas, plans for personal growth, the possibility of pro-
ductive interaction, co-creation, the development of a
creative environment. Furthermore, the training of heads
of educational organisations on the development of PDE
helped to improve the educational environment focused
on the educational needs of students; to consider the cri-
teria of personality-developing educational environment
to create and form a creative environment, strengthen-
ing the characteristics of the educational environment:
generalisation, activity, emotionality, sustainability, im-
provement of management concepts in the context of per-
sonal development of educational subjects; development
of analytical and prognostic function of management,
improvement of management technologies, management
structure, creative management team, increasing the role
of collegial bodies in decision-making.
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The value of the idea for educational organisations lies
in the creation of a coordinated, personality-oriented, per-
sonally-developing educational environment, adequate to
the challenges of the time, where all components are sys-
tematically and purposefully connected: organisational and
technological, subject-spatial, social, and inclusion. The
launched project of creating inclusive education for stu-
dents with disabilities has become the basis for the activi-
ties of educational organisations in the short and long term.

Prospects for further research in this area include
investigating the effects of PDE on the development of
concrete personality qualities such as creativity, critical
thinking, and emotional intelligence. It is also of interest
to investigate the effectiveness of different PDE models in
various types of educational organisations and for differ-
ent age groups. It is necessary to further explore the influ-
ence of sociocultural factors on the development of PDE
and to develop methods for assessing the effectiveness of
PDE. Furthermore, a promising area is the development of
training programmes for teachers and heads of educational
organisations to create and manage PDE.
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AHHoOTauumS. ['nobanu3anus )xaHa NYKU TpaHchopManuaaap AOOPYHAA OMInM 6epyy cucTeMachl XKaHbl YaKbIpBIKTapra
bUIAMBIKTAM, 6MINMAN Oepyy MeHeH deKTesi0ecTeH, aAaM/IbIH XaJIllbl eHYTYIIYH6 fja 606JIre Ty3yIly KepeK. By MakaiaHbIH
aKTyaJiayyJIyry rjobanu3anusa kaHa WYKA e3TrepyyJiep, OMOHAOU aJie KeIprelscTaHfarsl COLHAJABIK-5KOHOMMKAJIBIK
e3repyyJep MAapTHHAA aJaMAbIH MOTEHIUAJBIH 6HYKTYPYY YUYH 30@eKTHuBAYY adaMAbl eHYKTYpYyYy Ouium Oepyy
4YeHPeCYH TY3YY KepeKTUruHje. MakajiaHelH MakcaThl KbIpreI3cTaHbIH MAPTHHAA afaMAbIH IOTeHINAJIbIH TY3YY JKaHa
OHYKTYPYYA® aJaMAbl 6eHYKTYpPYy OWiIuM Oepyy ueHpecyHYH pOJIyH aHBIKTOO, OIIOHAOH 3Jjie ap TYPAYY COLMaJIAbIK
TOIITOPAOTY KeKe 6CYIII )kaHa 63YH-63Y 6HYKTYPYY/le UUTMJIMKTYY 00JIyyra Taacup 3TKeH HeTu3rd GakTOpJIOpAy aHBIKTOO.
Maxkanaga ybarblHa ckapaila, KOOpAMHALMANAHTaH, Xeke OarbITTajraH OuauMm Oepyy uUelpecyH Ty3yy Macesiejepu
KapaJjirad, MbIHAA O6apAblK KOMIIOHEHTTEp CHCTeMAYY XaHa MakcaTrTyy TypAe OaliyIaHBIITHIPBUITAH: YIOMTYPYYUyJIyK-
TEeXHOJIOTUAJIBIK, IPeAMEeTTUK-MeKNHANKTHK kaHa coLMasAblK. buium 6epyy mMekemesiepuHAe agaMIbl 6HYKTYPYYUY
6nnM 6epyy 4elipecyH TY3YYHYH Herusru OarbITTaphl kaHa BIKMaJiaphbl aublirad. JKeHekel jxaHa MaKcaTTyy BIKMaHBI
KOJIAOHYYy MAaaHWJIYYJIYTYy OeJirMJieHreH, MBIHAA YIOITYpPyYy4YyJIyK-TeXHOJIOTHAJBIK, NpeAMeTTUK-MeNKNHANKTUK JXKaHa
CONMAJIABIK KOMIIOHEHTTep OWPUKTUPWUIIET. M3UJIe6HYH >XBIMBIHTBIKTAphl OwianM Oepyy NporpamMMaliapblH XaHa
MPaKTHUKaJIapBIH XaKIIBIPTYy O0I0OHYA CYHYIUTApAbl UIITEN YbITyy YYYH KOJIAOHYJIyIly MYMKYH, aj CTyAeHTTepJArH XeKe
MOTeHIMAJIbIH ®HYKTYpYYTe OareiTTanraH. Makasa 6unnM 6epyy U4elipecYHYH POJIyH TYLIYHYYI® €3 CaJIbIMBIH KOIIOT
’kaHa 3aMaHABIH YaKBIPBIKTaPBIHA bUIAMBIK MUTWJIMKTYY KaHa afanTanusaJIaHraH WHCAH/bl KaJIbIITaHABIpyy/da MaaHUIYY
0oJTyn caHajiaT

Herusru ce3spep: xeke 6areiTTajirad ouauM 6epyy ueripecy; KOY koMnoHeHTTepU; 6MJIMM Gepyy CUCTeMachl; KeKe
ecyy; ounum 6epyy ueripecy
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AHHOTaumua. B »smoxy riobanu3anuu W BHYTPeHHUX TpaHcopmaumii oOpas3oBaTesibHasA CcHUCTeMa [AdOJDKHA
a/lanTHPOBATHCA K HOBBIM BBI30BaM, 0OecredrnBas He TOJIbKO epejavy 3HaHUH, HO 1 CIIOCOOCTBY A IEJIOCTHOMY Pa3BUTHIO
JIMYHOCTHU. AKTYaJIbHOCTb [aHHON CTaThbU 3aKJIIOYaeTCsd B HEOOXOOUMOCTH €O34aHuA 3G@EeKTUBHOHN JIMYHOCTHO-
pasBuBamwIieil oopasoBaTesbHON cpefbl (JIPOC) AA pa3BUTUA JIMYHOCTHOTO MOTEHI[UAJA B YCJIOBUAX r1006aIn3anun
U BHYTPEeHHero npeo6pa3oBaHUs, COIUAJIBHO-3KOHOMUYECKUX M3MeHeHUH, mnpoucxonAamux B Keipreicrane. Lless
CTaThHM 3aKJII0Yajach B ONpPeAesIeHUH POJIM JIMYHOCTHO-Pa3BUBAINell 00pa3oBaTesIbHOU cpedsl B GOPMUPOBAHUU
U pa3sBUTHU JIMYHOCTHOI'O TOTEHIMaja B KOHTeKcTe KBIpreI3cTaHa, BHIABJIEHUU KJIIOYEBHIX (PAaKTOPOB, BJIMAIOIINX
Ha YCHEeNIHOCTh JIMYHOCTHOTO POCTa U CaMOPa3BUTUA B PA3JIMYHBIX COIMAJIBHBIX I'PyINax. B craTbe paccMOTpeHHI
BOIIPOCHI CO3/IaHUA COTJIACOBAHHOM, afleKBAaTHOH BbI30BAM BpeMEHH JINYHOCTHO-OPUEHTUPOBAHHOU 06pa3oBaTeIbHON
cpenpl, B KOTOPOH CHCTEMHO U IleJIeHaNpaBJIeHHO CBA3aHbl BCe KOMIIOHEHTHI: OPraHU3alHMOHHO-TEXHOJIOTMYECKU,
NpeIMETHO-IPOCTPAHCTBEHHBIN, COIMAIBHBINA. PacKPBITH OCHOBHBIE HAIpaBJIEHUA M CHOCOOB CO3[JaHUA JIMYHOCTHO-
pas3BuBawlelli 00pa3oBaTesJIbHON cpeasl 00pa3oBaTeJbHBIX OpraHU3alMil KaK OTKPHITOU camMopa3BUBamwlleics
o6pa3oBaTeJIbHOHN cucTeMBbl. B paboTe pacKphITHl OCHOBHBIE HalpaBjeHUs U MeTobl co3aaHus JIPOC. [ToguepkHyTa
BaXXHOCTh CHCTEMHOIO U I[eJIeHANPAaBJIEHHOI'0 IMOAX0Ja, OObeIUHAIIIEro OpraHU3allOHHO-TEXHOJIOTNYECKUE,
NpeIMETHO-IPOCTPAHCTBEHHBIE M COLMAJIbHBIE KOMIIOHEHTHI. Pe3yJsibTaThl MCCJIeJOBAaHUA MOTYT ObITh MCIIOJIb30BAHBI
151 pa3paboTKU peKOMeHAAIUi 0 COBEPUIEHCTBOBAHNI0 06pa30BaTeJIbHBIX IPOTPAMM U NMPAKTHUK, HAIIPaBJIEHHBIX Ha
pa3BUTHE JIMYHOCTHOTO MOTeHIMasa yyanuxcsa. CTaTbd BHOCUT BKJIaJ] B MOHMMaHUE POJIM 06pa3oBaTeIbHOM Cpeisl
B GOpMHpOBAaHMHU YCIEMHOW M aAaNTHUBHOHN JIMYHOCTH, CHOCOOHOHN 3(deKTHBHO (YHKLUMOHHUPOBATh B YCJIOBUAX
COBPEMEHHBIX BBI30BOB

KniouyeBble cfioBa: JMYHOCTHO-OPUEHTUPOBAaHHAs oOpa3oBaTesibHasA cpela; KommnoHeHTh JIPOC; o6pa3oBaTesibHas
cUCTeMa; JINYHOCTHBIN pOCT; oO6pa3oBaTesibHAsA cpea
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Abstract. The era of artificial intelligence has transformed the role of the teacher and opened new horizons in the field
of education. This article examined the key challenges and opportunities faced by future educators. It also presented
examples of how artificial intelligence has been integrated into educational processes, the findings of studies on the
impact of technologies on pedagogical practice, historical aspects of technological development in education, an analysis
of the results of a teacher survey, and recommendations for the implementation of Al in educational institutions. As part of
the study, a survey was conducted among 207 teachers in Kyrgyzstan to assess their experience with and attitudes towards
the use of artificial intelligence tools. The results showed that 67% of teachers actively used such tools in their practice,
while 76% were willing to further develop their expertise in this area. The study emphasised the potential of artificial
intelligence to enhance teaching and student engagement. At the same time, it identified significant barriers such as the
lack of access to education and digital inequality, which are particularly relevant in rural areas. These issues highlight
the need for teacher training programmes, ethical use of technology, and equitable access to digital resources. The study
illustrated the evolving demands placed on educational institutions in response to technological shifts in teaching and
learning practices. The findings offer key insights for practitioners and policymakers in the education sector. They also
provide a foundation for updating educational programmes and improving digital literacy

Keywords: era of artificial intelligence; education; teacher’s role; educational technologies; challenges; educational
environment

H INTRODUCTION

The development of artificial intelligence (AI) has led to
fundamental transformations in the education system. The
role of the teacher has extended beyond the confines of
traditional instruction to encompass mentorship and mod-
eration. Therefore, it has become necessary to reconsider
the training of future teachers in light of new challenges
and opportunities (Dubovyk, 2024). The application of Al
requires more than just technological proficiency; it also
demands attention to ethical and pedagogical dimensions.
Educators working with Generation Z and Alpha are ex-
pected to cultivate critical thinking and creativity while
fostering respectful and collaborative relationships with

learners. Mastery of digital tools and the appropriate use
of Al technologies represent a significant responsibility
for teachers.

Globally, the education system is undergoing large-
scale transformation. In particular, the rapid development
of Al technologies is altering the content, formats, and
methodologies of teaching (Kiryanova, 2024). As noted by
A. Vieriu & G. Petrea (2025), Al offers new opportunities
in education such as automating information processing,
enabling personalised instruction, real-time tracking of stu-
dent progress, and enhancing the evaluation of learning
outcomes. Although these technologies create the potential

Suggested Citation: Nurueva, Zh., & Muktarbekova, R. (2025). The teacher in the era of artificial intelligence. Bulletin of the Jusup
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to improve quality, their successful application is directly
linked to the preparedness and acceptance of teachers.

The rapid advancement of Al in the educational sector
is redefining the role of the teacher. Statistics show the
widespread integration of Al in educational practice: for
instance, a study by ArtSmart (2024) indicated that 89%
of students had used ChatGPT for exam preparation, while
50% of teachers had utilised Al tools for lesson planning.
The growing use of Al in education compels educators to
reconsider their adaptability and preparedness for such
technologies. Recent studies demonstrate that Al is indeed
reshaping the role of the teacher in education systems.
For example, the World Economic Forum (2025) proposed
viewing teachers as “architects of learning,” collaborating
with Al to provide individualised support for each student.
Despite the fact that 50% of teachers reported using Al tools
for lesson planning, 70% of them expressed concerns about
AT’s potential impact on deep understanding and spiritual
values, such as those rooted in Platonism (ArtSmart, 2024).
Similarly, Education Week (2023) evaluated both the ca-
pacity of Al to assist teachers and the risk that it might
replace them. S. Grassini (2023) noted in his 2023 article
that while ChatGPT can be useful in education, issues such
as data confidentiality must not be overlooked.

In Kyrgyzstan, the use of Al remains at an early stage,
making it particularly important to scientifically assess
teachers’ attitudes, practical experience, and willingness to
engage with this technology. This study serves as a val-
uable source of information for educational institutions,
policymakers, and stakeholders interested in implementing
AT tools. The research focused on analysing teachers’ read-
iness to use Al, their attitudes toward the technology, and
their experiences of it. It also aimed to identify the main
difficulties, benefits, and development prospects associated
with Al use, thus assessing its impact on the education-
al system. The study addressed the following core issues:
identifying the key challenges and opportunities associated
with Al implementation in education; analysing examples
of Al integration in different national education systems;
exploring the impact of digital inequality on access to ed-
ucational technologies; and offering recommendations for
the effective use of Al in educational institutions.

M LITERATURE REVIEW

A number of studies have been conducted in Kazakh-
stan concerning the integration of artificial intelligence
technologies into the education system, analysing both
their advantages and challenges. For example, A. Davle-
tova (2024) in her research highlighted the role of Al in
enhancing efficiency in education, enabling personalised
instruction, and facilitating the development of innovative
teaching methods. She also drew attention to ethical issues
and the risk of diminishing interpersonal connections that
may arise from the use of AI technologies. Another study
by A. Mambetalieva & A. Turalbaeva (2022) explored the
significance of applying AI elements in the context of pri-
mary education. The authors observed that, although many
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teachers possess theoretical knowledge of Al, they often ex-
perience difficulties in practical application. They empha-
sised that both the technical infrastructure of schools and
the practical preparedness of teachers are critical factors
for successful implementation of these technologies.

In Kyrgyzstan, interest in employing Al technologies
in education has also grown, and special training courses
for teachers have been introduced. For instance, in Bishkek
and regional areas, lectures have been organised on how to
apply Al in educational settings, with a focus on integrat-
ing new technologies into pedagogical practice (Ministry of
Education, 2024). However, the lack of adequate training,
weak infrastructure, and digital inequality continue to hin-
der full-scale implementation of Al. The research recom-
mends ways to enhance teachers’ competencies in working
with AT and evaluates their readiness to adopt these tools.
The article further analyses opportunities to improve teach-
ing practices using Al while also mitigating associated risks.

Teachers are adopting various strategies to adapt to
Al In order to use Al tools effectively, they are acquiring
both technical and pedagogical knowledge. For example,
McKinsey (2020) recommended redefining teachers’ roles
as mentors and moderators, thus improving the quality of
their work. Teachers have been using Al for lesson plan-
ning, student assessment, and tailoring instruction to indi-
vidual needs. Their findings suggest that the use of Al has
prompted a shift towards more personalised instructional
approaches. Research by F. Karatas et al. (2024) confirmed
that AT allows for greater flexibility in curriculum content.
Nevertheless, ethical issues related to the application of
Al in education remain a serious concern. These include
the protection of personal data, the potential for biased
outcomes, and inequalities in access to technology among
teachers and students. Although N. Ghamrawi et al. (2023)
acknowledged that AI can expand teachers’ leadership ca-
pacities, their study also warned that over-reliance on such
technologies could limit certain decision-making processes.
They emphasised the need for a cautious and critical ap-
proach to Al use in education.

The above-mentioned studies confirm that the inte-
gration of Al into the education sector is closely linked to
the evolving role and competencies of teachers. According
to HolonIQ (2023), 25% of organisations successfully im-
plemented Al in 2022; however, this trend demands spe-
cific training and the development of technological skills
among educators. A study by RAND (2025) showed that
one in four teachers in the United States had used Al in
lesson planning, while the figure was significantly higher
(60%) among school principals. These findings underscore
the importance of providing teachers with sufficient meth-
odological and technical support. Child Trends (2024) has
promoted the use of Al as a valuable tool for forecasting
student achievement but also highlighted that its effective-
ness depends directly on the level of specialised training
teachers receive.

Taken together, these findings indicate that improving
teachers’ technological literacy and ensuring continuous
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support are essential for the successful integration of Al
into the educational process. Current trends point to the
need for high-quality teacher training and the provision of
adequate technological resources. Therefore, it is vital for
the education system to develop effective initiatives aimed
at enhancing teachers’ skills and knowledge. Such efforts
should include updating curricula and improving digital in-
frastructure. Only under these conditions will teachers be
able to fully leverage the potential of modern technologies
and deliver high-quality education to students.

B MATERIALS AND METHODS

This article employed a mixed-methods approach to ana-
lyse teachers’ experiences with artificial intelligence. The
research methodology was based on empirical principles
and combined both qualitative and quantitative techniques.
The primary research instrument was a survey (question-
naire), designed to assess teachers’ readiness, experience,
and attitudes towards the use of Al technologies, evaluate
the impact of Al in education, and identify strategies for
teacher adaptation to this technology. The central aim of
the study was to investigate teachers’ preparedness to use
Al, their perceptions of the technology, and their hands-on
experiences with it. The survey questions were developed
to explore difficulties in using Al (such as digital inequality
or data confidentiality), perceived conveniences, and de-
velopmental opportunities.

The survey was conducted between January and
March 2025 among teachers working in educational in-
stitutions across various regions of Kyrgyzstan. It covered
participants from a diverse range of educational settings —
urban and rural schools, and institutions of primary, sec-
ondary, and higher education. A total of 300 teachers were
invited to participate via email and social media, with 207

completing the survey in full, resulting in a 70% response
rate. Participants were selected using a voluntary sam-
pling method, with access obtained through professional
networks and educational institutions. In addition to the
survey, in-depth interviews were conducted with 12 teach-
ers to provide a more nuanced understanding of individual
experiences and recommendations.

The questionnaire was developed based on a review
of the latest literature in the field of AI in education
(Zawacki-Richter et al., 2019; Holmes et al., 2019). It con-
sisted of ten questions: Likert-scale items measured teach-
ers’ attitudes towards AI, multiple-choice questions as-
sessed current usage and future intentions, and open-ended
questions were included to collect qualitative insights. The
survey was administered electronically using the Google
Forms platform. It was conducted during non-instruction-
al hours (e.g., during teachers’ free time). Participation
was voluntary, with respondents being informed about
the study’s purpose and assured of the confidentiality
of their data. Categorical responses were analysed using
descriptive statistics via SPSS software. The responses to
open-ended questions were examined through thematic
analysis to identify the study’s key topics. These methods
enabled the achievement of the research objectives. The
study was conducted in accordance with ethical standards
for research involving human participants (ASA Code of
Ethics, 2018). All participants were informed about the re-
search objectives, guaranteed the confidentiality of their
responses, and participated with full consent.

M RESULTS AND DISCUSSION

Examples of Al application in educational practice
The development of educational technologies has pro-

gressed through several major stages (Table 1):

Table 1. The main stages of development of educational technologies

Stage Technology Impact
Emergence of Books and printed The integration of books and printed materials into the learning process marked the
printed materials materials first significant step towards standardising education.
Use of audio and Films, audio By the mid-20™ century, films and audio recordings began to be actively used as
video materials recordings teaching tools.
Computers, digital By the end of the 20™ century, computers became an integral part of school and
Computer era - ; . D : . . . -
libraries university life, enabling access to digital libraries and e-courses.
Internet and distance Online courses, In the 2000s, online courses and platforms started being widely used for distance
learning platforms education.
. . T . Today, Al is used for personalised learning, data analysis, and automation of routine
Al in education Artificial intelligence ¥, P 18 SIS,
educational tasks.

Source: compiled by the authors

These developments demonstrate that technology
has gradually become an integral part of the education-
al process and has helped to align teaching practices with
contemporary demands. The integration of artificial in-
telligence into education is occurring on a global scale,
with various countries developing implementation strate-
gies tailored to their own cultural and economic contexts.
These global examples may serve as a valuable reference
for the development of effective strategies in Kyrgyzstan.
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In the United States, platforms such as Carnegie Learning
and Khan Academy harness the power of Al to adapt to
students’ learning levels. For instance, the MATHia (n.d.)
platform analyses student performance and automatically
adjusts learning materials to match individual needs. In
China, Squirrel AI (n.d.) uses Al to provide personalised
tutoring services to millions of students, serving as a prime
example of scalability. In Finland, AI is used to analyse
student work and customise learning pathways accordingly
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(Education in Finland, n.d.). In Kyrgyzstan, several schools
have begun introducing experimental platforms aimed at
distance education and student data analysis (Institute
for Political Studies, 2025). In Russia, projects are active-
ly being developed to introduce chatbots and automated
assessment platforms to support student learning (Zenki-
na et al., 2022). These examples demonstrate how different
countries are adapting Al technologies to their educational
systems while taking into account specific cultural and eco-
nomic features.

Widespread examples of integrating Al into educa-
tional practice illustrate how the learning process is being
transformed in several dimensions, improving efficiency
and responsiveness to individual needs. For example, in the
context of personalised learning, platforms such as Khan
Academy, Moodle, and Google Classroom analyse students’
assignments and activities to offer content that aligns
with their learning levels. At the same time, systems like
Quizizz, Kahoot, and Onlinetestpad automate routine tasks
such as testing and grading, thereby allowing teachers to
dedicate more time to creative and mentoring activities.

In many schools, virtual assistants powered by Al,
such as ChatGPT or Gemini, are being used to respond
promptly to students’ questions regarding course mate-
rials. Additionally, Al technologies are used in content
generation, automating the creation of tests, assignments,
and essays, which helps adapt the learning process to the
evolving needs of student groups and facilitates the de-
velopment of personalised learning programmes. Further-
more, performance analysis systems powered by Al ac-
curately identify students’ strengths and weaknesses and
can forecast their future performance based on prior data.
These examples reflect the growing role of artificial in-
telligence in the education sector, illustrating its practical
value in both personalising and automating the teaching
and learning process.

Table 2. Comparative

Research on the impact of artificial intelligence

on the educational process

A 2023 study conducted by Stanford University examined
the impact of Al-powered adaptive platforms, particu-
larly a tool called Tutor CoPilot, on student performance
(Stanford’s Al-Assisted Tutoring Study, 2023). The study
involved more than 1,000 students and over 900 tutors
and confirmed that tutors using Al increased students’
mathematics achievement by 9%. This improvement was
especially significant for students with lower initial aca-
demic performance, as they received personalised support.
Studies conducted in Europe also confirmed the positive
impact of AI in education, particularly its contribution to
reducing educational disparities. For example, research by
the Inspired Education Group (2023), conducted across
five international schools, demonstrated that AI technol-
ogies improved student achievement by 8.12 percentage
points — equivalent to a full grade level. The study also
found that 84.50% of students believed their learning and
development improved with Al support, while 80.18% of
teachers agreed with this assessment.

Al has been recognised as a powerful tool for enhancing
student engagement and learning outcomes. For instance,
a meta-analysis conducted in 2025 by A. Tlili et al. (2025)
demonstrated the positive effects of Al tools — particularly
intelligent tutoring systems — on academic performance.
These studies reported that AI is most effective when
tailored to individual student needs. Most of the studies
employed both quantitative and qualitative methods, in-
cluding meta-analysis, systematic literature reviews, and
randomised controlled trials (Table 2). For example, the
Stanford study was a large-scale randomised controlled tri-
al involving over 1,000 students, while the Inspired Educa-
tion Group’s analysis was based on data from five schools.
Reports by the European Commission (2022) focused on
ethical issues and the broader use of Al in education.

overview of studies

Study Title Institution Year Impr(?vement mn Main Focus
Achievement
Tutor CoPilot: Stanford’s Al- - . Student achievement in
0,
Assisted Tutoring Study (2023) Stanford University 2023 9% mathematics
. :
Inspired Education Group (2023) | Inspired Education Group | 2023 8.12% (.grade level Overall student academic
equivalent) performance
A. Tlili et al. (2025) Academic Journal 2025 | Positive impact, no exact % Improvement of learning
outcomes
European Commission (2022) European Commission | 2022 | No exact %, positive impact | Ethical use and effectiveness of Al
C. Wan & Z. Hu (2023) Academic publication | 2023 Influence on creativity Project-based learning with Al
X. Xie (2023) Academic publication 2023 10% improvement Effects of AI-derEI‘l. visualisation
on learning

Source: compiled by the authors

Studies from Russia and Kyrgyzstan have shown that
the use of chatbots and adaptive systems can reduce teach-
ers’ workloads and increase student motivation (Nurkulo-
va, 2021; Zenkinaetal., 2022). However, these developments
are not without risks. Over-reliance on automated systems
may lead to a decline in students’ intrinsic motivation.
Furthermore, ensuring the protection of student data and
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transparency of algorithms is essential, while unequal ac-
cess to technology may exacerbate educational inequalities.

Digital inequality remains one of the core challeng-
es in the era of artificial intelligence. In rural and remote
areas, stable internet connections and modern devices are
often lacking, creating disparities in access to technolo-
gy. Not all families can afford to purchase computers or
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subscribe to educational platforms. Additionally, the ab-
sence of technological skills among some students and
teachers further intensifies the problem. Many education-
al platforms are developed exclusively in English, which
limits accessibility for certain population groups. To over-
come digital inequality, it is necessary to implement target-
ed support programmes for low-income families, improve
digital infrastructure, and promote digital literacy training.
These measures are crucial to ensuring equitable access to
Al-driven educational opportunities across different social
and geographic groups.

Preparing future teachers to work with Al

A modern teacher is expected to possess not only sub-
ject-specific knowledge but also digital literacy, crit-
ical thinking, and the ability to interact effectively with
technology. Key aspects of the teacher’s role now include
mentorship, knowledge facilitation (moderation), and the
support of students’ emotional intelligence. Teachers help
students develop their analytical and critical thinking skills
by teaching them to interpret information accurately and
make informed decisions. Moreover, teachers should foster
students’ interest in acquiring new knowledge and moti-
vate them toward independent learning. Al training courses
help teachers understand how Al systems function and how
these systems can be effectively integrated into the teach-
ing process. Training in digital ethics equips teachers with
an understanding of data confidentiality and cybersecurity.

Flexibility and adaptability are essential skills for prepar-
ing educators to cope with constant changes in both tech-
nologies and instructional methods. Future teachers must
understand how to safeguard students’ data and be able to
critically evaluate and choose only reliable technologies.
Ethical guidelines from the European Commission (2022)
provide essential support in this area. It is also important to
consider psychological dimensions, as AI must be used in a
way that preserves student trust and motivation (European
School Education Platform, 2024).

The findings of this study confirmed that teachers
are generally well-prepared to use Al in the educational
process. According to the survey, 67% of respondents sup-
ported the integration of Al tools into teaching, indicating
a broad level of acceptance. Furthermore, 76% of teach-
ers expressed a willingness to develop their expertise in
this field, demonstrating their motivation for professional
growth. The teachers’ perceptions of their experience using
Al were also largely positive: 59% reported that Al had
made their work more engaging and easier while unlocking
new opportunities. The ability to automate creative tasks
was seen as a time-saving advantage, enabling teachers to
devote more time to interacting with students. Considering
the overall usefulness of Al, 85% of teachers believed that
it introduced new methods, efficiencies, and improvements
to education. These results demonstrate that teachers rec-
ognise the potential of Al and accept its growing role in the
educational sphere (Table 3).

Table 3. Survey on the use of artificial intelligence in education: teachers’ perspectives and experiences

Aspect Percentage
I support the use of Al in making pedagogical decisions 67.3%
The teacher should act as a mentor and motivator when using Al 59%
I am willing to learn how to use Al 76.9%
The impact of AI on the future of education will bring benefits and improvements 84.6%
Courses and seminars on Al are needed 46.9%
I expect methodological guidelines and learning materials on Al 30.4%

Source: compiled by the authors

The results clearly demonstrate teachers’ positive
attitudes toward artificial intelligence, but also indi-
cate the need for comprehensive training programmes
to support their preparedness. The application of Al in
education must be accompanied by strict adherence to
ethical standards. Foremost among these is the demand
for transparency in the logic and principles behind al-
gorithmic operation, enabling every participant to un-
derstand the functionality and implications of the tools
they use (Razin, 2019). Methodologies for evaluating
effectiveness must strive to avoid bias and ensure fair
assessment of rights and opportunities across different
groups, thus ensuring the integrity and equity of educa-
tional outcomes.

Furthermore, for the effective and fair use of Al, the
rights of all individuals within the educational system must
be fully respected. This includes ensuring the safety and
autonomy of students, teachers, and other participants.

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 1, 2025

To implement these principles, developers and regulators
must work together to create environments grounded in
legal, technical, and pedagogical standards. Such coordi-
nated efforts will enable Al to enhance fairness, transpar-
ency, and trust in educational processes (OECD, 2024).
Digital inequality also requires careful attention: schools
and regions with limited access to technology must be
supported in order to successfully implement AIl. Recom-
mendations for educational institutions:

1. Needs assessment: conduct an analysis of the cur-
rent state of teaching and identify areas where Al can pro-
vide the most benefit.

2. Teacher qualification enhancement: organise train-
ing programmes that combine technical competencies and
pedagogical approaches to Al integration.

3. Ethical integration: promote discussion of ethical
issues related to AI use, such as data confidentiality and
algorithmic transparency.
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4. Pilot projects: test Al solutions in selected class-
rooms or courses before broader implementation.

5. Feedback mechanisms: establish systems for collect-
ing input from both teachers and students regarding their
experiences with Al

6. Bridging digital inequality: implement initiatives to
support low-income families, improve digital infrastruc-
ture, and promote digital literacy.

In addition, the role of the teacher in the AI era is
shifting towards that of mentor and moderator. Teachers
must acquire digital literacy, critical thinking skills, and
the ability to engage meaningfully with technology (Bo-
zhovich, 2023). By addressing these challenges and imple-
menting strategic measures, Kyrgyzstan can harness the
potential of Al to improve educational quality and promote
equity within its education system.

B CONCLUSIONS

The era of artificial intelligence (AI) presents new chal-
lenges while simultaneously opening up significant op-
portunities for future educators. In the context of digital
transformation, it is essential to reassess teaching methods
and teacher training in order to ensure successful learning
outcomes. Only the synergy between technology and hu-
manistic values will allow the creation of a harmonious
educational environment for the future. The preparation
of future teachers must be oriented towards combining
technological competence with humanitarian values, while
their ability to work with AI must be grounded in princi-
ples of ethics, equity, and innovation. The findings of this
study confirmed teachers’ positive attitudes and readiness
to use Al in education. However, the effective integration
of Al into the education system requires the provision of
additional resources and methodological support. The suc-
cessful application of artificial intelligence in education
depends on a harmonious balance between technological
advancement and human-centred values. This balance is
key to preparing future teachers to operate effectively in
digitally transformed environments and to contribute to
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AHHoTauumsa. JXKacaiMa HHTeJ/UIEKT [A0OpPY MyTrajJuMAWH pOJIyH e3repTyn, Ouaum O0epyy TapMarblHAa >KaHBI
TOPU3OHTTOPJy aublll XaTaT. ByJ Makajaja KejleyeKTern MyTajJUMIAepAWH ajAblHOa TypraH HeTrusru Keuremnsep
’kaHa MYMKYHUYYJIYKTep Kapasar. OmOoHAOoN 3Jle 6uauM Oepyy npoleccTeprHjie XKacajaMa WHTEJUIEKTTHA KOJIOHYYyHYH
MHCAJAape, TEeXHOJIOTHsUIapAblH OuWauM Oepyy MNpaKTUKAachblHA TUNTM3TeH Taacupu OOOHYa W3WIA6eJIepAYH
HaTBIIDKAJIaphl, OwiInMM OepyyAery TeXHOJIOTHsIAPAbIH OHYTYYCYHYH TapBIXbIl aCHeKTUIEpU >XaHa MYyTaJIuMAep
apaceHAA XYPry3YJIreH CypaM KBIJIOOHYH XBIMBIHTBITBIHA TAJIA00 KOpCeTyJyI, 6uianM Oepyy MeKeMesleprHe kacaaMa
WHTEJUIEKTTU KUPrudyy OorHuYa cyHymTap Oepuniau. MsmnpgeeHyH ankareiHaa Keipreiscrangarsl 207 MyraauMIuH
apacelHAa CypaMXbUIOO >XYPIy3yJyl, ajlapfblH ’acajMa WHTEJUIeKTTUH achanTapblH KOJIIOHYY TaKphIIOachlH
’)kaHa MaMuilecMH 6aajloo MaKcaThIHAA XKXYprysyJay. JKelIBIHTBIKTap KepCeTKeHAel, MyraauMaepAuH 67% MblHAan
acrnanTapApl ©3 IpaKTUKACbIHAa aKTUBAYY KOJIAOHYILIAT, ajJ oMU 76% OyJ TapMakTa €3 TaXphliibajapblH 6HYKTYPYYTe
nasp. U3uigee xacajiMa MHTEJUIEKTTHUH OKYTYYHY KaHa CTyJeHTTepJUH KaTHIIYYCYH XaKIIBIPTYy YYYH IIOTEHIHUAJIBIH
baca OesrmyienT. OMWOHY MeHeH Oupre, OMJINM ajyy MYMKYHUYJIYKTOPYHYH JKOKTYTYy ’KaHa CaHApUNTHUK TeHCU3MUK,
e3reue aubll XepreCUHAErW THIHUCBI3AAHyyJap CBIAKTYY OJIyTTYy TOCKOOJIAYKTap Aa aHBIKTAJIAbl. Bys keireiyep
MyTaJuMAepAd AAasApA00 IporpaMMasiapblH HINTEN YBIIYy, TEeXHOJIOTUAIAPAbI 3TUKAJIBIK KOJIIOHYY XKaHa CaHApPHUIITHK
pecypcTapra 6upAei *KeTKUJINKTYY 00J1yy 3apbLTUbLIBITBIH KepcoToT. JKypry3yJreH U3niee yUypAarbl TeXHOJIOTUAJIBIK
e3repyyJepAy cabak eTyyzAe, IpaKTUKaa 4arbUIAbIphII OUJINM Oepyy MeKkeMeJieprHe OOJIFOH TajanTapAblH 63repynyH
kepceTeT. Makasajga KeJTHPUJIreH HaThlikajap MpaKTUKTep kaHa OnimM Oepyy cascaThlH HINTEI YbIIyydyjaap YYYH
MaaHWIYy OarsITTapAbl CyHYII KbUTaT. W3MJIIOOHYH XBIMBIHTHIKTAPH MyraJMMIepAu XKaHbl MapTTapAa OKYTyy >XaHa
KOJIA00 MeXaHU3MAEepPUH 6HYKTYPYY 3apbUIABITBIH KepceTeT. OMOHA0H 3Jle 6MaInM 6epyy ImporpaMMasiapbiH XaHbLIOO
’KaHa CAHAPUIITHK cabaTTYyJIyKTy XOropyaaTyy 60I0HYA CyHYIITAp/bl UINTEN YbIIyyAa KOJAOHYYTa bUIAUBIKTYY
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AHHOTaUMSA. Doxa UCKYCCTBEHHOI'0 MHTeJIJIeKTa TpaHCPOpMUpPYyeT pOJib YUUTeJA U OTKPBIBAeT HOBbIE TOPU3OHTHI
B cbepe oOpasoBaHuA. B paHHOHN cTaTbe pacCMOTpPEHBl OCHOBHBle NPOOJIeMBl W BO3MOXHOCTH, C KOTOPBIMU
cTaJIKuBawTcA Oyayuue yunutessa. Takke ObUIM MpefcTaBjeHbl IPHUMephl UCIOJIb30BaHMA UCKYCCTBEHHOIO MHTEJIJIeKTa
B oOpa3oBaTeJIbHBIX IIpolieccax, pe3yJibTaThl HCCJIeJOBaHMI BJIMAHUA TEXHOJIOTHMI Ha oOpa3oBaTeslbHYI0 IPaKTHKY,
HUCTOpPUYECKHe AaCMeKThl pa3BUTHsA TEeXHOJOTUI B 0Opa3oBaHUM, aHAJIM3 pe3yJIbTaTOB ONpOCA, IPOBEJEeHHOr0 Cpeau
nearoroB, M AaHbl peKOMeHJalluM MO BHEJIPEHUI0 MCKYCCTBEHHOI'0 UHTeJJIEKTa B oOpa3oBaTesibHble yupexaeHus. B
paMKax uccieaoBaHus ObUT mpoBedeH omnpoc 207 yuuteseil Kelprei3cTaHa ¢ I[eJibl0 OLIEHKHA WX ONBbITAa M OTHOILIEHUS
K KUCIOJIb30BAaHUI0 MHCTPYMEHTOB MCKYCCTBEHHOTO MHTeJIeKTa. Pe3yJibTaTsl mokasasiu, yTo 67 % yduTesieil akTUBHO
WUCIIOJIb3YIOT TaKhe MHCTPYMEHTHI B CBOEH MpaKTHKe, a 76 % rOTOBH pa3BHUBATh CBOI 3KCIEPTU3Y B 3TOU objacTtu. B
UccJieJOBAHUM MOJUYEPKHYT OTEeHI[UAJl UCKYCCTBEHHOTO UHTEJIJIEKTa AJIA YJIyullleHUA NpernojaBaHuA U BOBJI€UeHHOCTU
CTyZIeHTOB. B TO xe BpeMms ObLIM BBISIBJIEHBI CYIIeCTBeHHbIE MPENATCTBUA, TaKue KaK OTCYTCTBUE BO3MOXHOCTEHN AJiA
NoJIy4eHus oOpa3oBaHUA U IUPPOBOE HEPABEHCTBO, YTO OCOOEHHO aKTYasbHO B CEJIbCKOM MEeCTHOCTU. DTU NMPoOIeMbl
MOYEePKUBAIOT HEOOXOAMMOCTh BHEAPEHUs MPOrpaMM MOATOTOBKU YUUTeJIeH, STUYHOTO HCIOJIb30BAHUA TEXHOJIOTUM
U1 pPaBHOIIPABHOTO JOCTyna K nudpPOBBEIM pecypcaM. IIpoBeieHHOe HcciefoBaHNEe IPOAEMOHCTPUPOBAJIO MEeHAIIecs
TpeOoBaHUsA, KOTOpPHIe NMPeAbABJIAIOTCA K 00pa30oBaTeIbHEIM YUYpeXJeHUsAM, OTpaXxalllue TeKyl[yde TeXHOJIOTMYecKre
U3MeHeHUs B IpenojlaBaHuU U MpakTukKe. Pe3ybTaThl, mpefcTaBjeHHbIE B CTaThe, MpeJjiaraloT BaXHble HalpaBJIeHUA
JJIA CIelUaJIMCTOB-MPAaKTUKOB U TeX, KTO (GOpMHUpYeT MOJUTUKY B cdepe obpa3oBaHuA. Pe3yabTaTel nccjieqOBaHUA
CBUJIETEJIBCTBYIOT O HEOOXOAUMOCTH pa3pabOTKN MeXaHM3MOB 00y4YeHMsA U NMOAJepPKKHU MeJaroroB B HOBBIX YCJIOBUAX.
Hx TakXe MOXHO MCIIOJIb30BaTh MHpH pa3paboTKe peKoMeHAalUUN MO OOHOBJIEHHI0O OOpa3oBaTesIbHBIX IMpOrpaMM U
TOBBIIIEHNI0 HUPPOBOI TPAMOTHOCTH

KniouyeBble cnoBa: 3pa MCKYCCTBEHHOI'O MHTEJIJIEKTA; 06p330BaHI/Ie; POJIb YUNTEJIA; 06pasoBaTeﬂbe1e TE€XHOJIOTHUH;
HpOﬁJ’IEMI)I; O6paBOBaTeJ’IbHO€ IIPOCTPaHCTBO
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Abstract. Modern trends in digital communication exacerbate the problem of changing language norms under the
influence of social networks, making the investigation of this issue particularly relevant. The purpose of the preset study
was to identify and analyse transformations in language norms and usage as a result of the active use of social networks as
the primary means of everyday communication. The study employed methods of linguistic observation, content analysis,
and comparative analysis. The study revealed stable changes in written and oral communication caused by Internet
communication: active use of slang, emojis, abbreviations, and Anglicisms; the study recorded an expansion of usage due
to norms formed within online communities. The linguistic features of popular platforms (WhatsApp, Instagram, TikTok,
Telegram) were analysed, as well as differences in the speech behaviour of users depending on their age and social
context. The study found that the norms of online communication often contradict conventional literary norms, thereby
influencing the formation of linguistic norms among young people. The data obtained also indicated the development of
specific communication strategies driven by technical limitations and the functionality of various platforms, which leads
to unique linguistic manifestations in each online community. Furthermore, the analysis revealed that the intensity and
nature of language changes directly correlated with the level of user involvement in interactive forms of communication,
such as commenting and taking part in discussions. The practical significance of the study lies in the possibility of applying
its findings in educational and media teaching practice — in the development of training courses on modern linguistics,
media literacy, as well as in the field of editing and translation

Keywords: digital communication; media space; Anglicisms; Internet slang; speech variability; language transformation;
youth parlance

B INTRODUCTION

Contemporary researchers note: “The beginning of the 21
century will undoubtedly go down in the history of peda-
gogy as a pivotal stage in the development of educational
content” (Bagicheva & Chonmurunova, 2024). This idea is
true not only for education, but for all aspects of commu-
nication, especially language. One of the most powerful
catalysts of language change is social media, which has
become an integral part of the lives of millions of people
around the world. These digital platforms have not only
transformed the form and methods of communication, but

also actively influence the content, style, vocabulary, syn-
tax, and norms of language.

The relevance of the present study is driven by the grow-
ing influence of social media on all levels of the language
system, from phonetics and orthography to semantics and
pragmatics. Communication on social media is character-
ised by fast pace, conciseness, visual richness, and frequent
violations of conventional language norms (Donii, 2023).
In the new environment, language is subject to sponta-
neous democratisation, simplification, standardisation,
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and even aggressive expansion of Anglicisms. These pro-
cesses are particularly pronounced among young people,
which in the long term may influence national norms of
usage. There is a need for a comprehensive understanding
of the processes taking place from a linguistic standpoint,
considering both internal and global contexts.

The problem of the influence of social networks on
language has been the subject of close attention from re-
searchers in various countries in recent years. G. McCull-
och (2019) analysed the development of new digital lan-
guage norms, arguing that the internet has become not just
a platform, but a full-fledged language environment with its
unique rules and culture of communication. The researcher
emphasised that language on the internet is alive, flexi-
ble, and intricately linked to generational identity. British
linguist C. Hutton (2009) emphasised that social networks
give rise to new forms of discourse where the boundaries
between formal and informal styles are blurred, and lan-
guage norms become flexible and situational. Renowned
linguists B. Miller & P. Mundey (2020) discussed the dual
impact of social media on language, noting that “the use of
social media has both positive and negative effects, but the
negative effects predominate”. The researchers attributed
this to the simplification of linguistic structures, a decline
in language literacy, and the spread of template speech
patterns. A. Shamne (2014) examined the influence of the
digital environment on the speech behaviour of schoolchil-
dren and students, noting the active penetration of network
jargon into the oral and written speech of students, as well
as the formation of a new norm based on the practice of
communication in messengers. The researcher emphasised
that elements of network slang are actively becoming es-
tablished in students’ speech.

Polish researcher A. Niekrewicz (2021) analysed the
influence of Facebook and TikTok on the grammatical
norms of the Polish language. The data indicated a pro-
nounced increase in the number of errors in public posts
and comments, as well as a growth in society’s tolerance
for linguistic deviations. Nowadays, ignoring rules can
be a form of linguistic entertainment or satire. L. Logi &
M. Zappavigna (2021) conducted an interesting study, in-
vestigating the phenomenon of visual language — emojis,
stickers, and GIF files — and their influence on the syntactic
structure of text. According to the researchers, visual ele-
ments are gradually replacing lexical units and changing
the perception of text, especially among teenagers, while
emojis perform a syntactic function and influence the per-
ception of text. Due to the prevalence of this phenomenon,
the study of the influence of behavioural rituals character-
istic of communication on social networks deserves special
attention (Shmakov, 2020). One of the most noticeable
changes caused by social networks is the emergence of new
words and expressions. For instance, terms such as ‘like’,
‘follow’, and ‘troll’ have become part of everyday language.

O. Jackson (2023) emphasised that digital commu-
nication extensively transformed the ways in which peo-
ple interact linguistically, while social media drastically
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changed the dynamics of language use, leading to the evo-
lution of existing linguistic features and the emergence of
new phenomena. E. Chernichenko (2023) expressed an
analogous point of view, arguing that the most distinctive
feature of social media language is the blurring of bound-
aries between written and spoken language. This hybridi-
sation of communication forms leads to the emergence of
new linguistic strategies, as evidenced by I. Romanova et
al. (2024): “Social media platforms contributed to the
emergence of new linguistic strategies, such as abbrevia-
tions and hashtags, reflecting the evolution of language in
the digital age”. The use of such strategies extends beyond
everyday communication. For instance, L. Panjaitan &
A. Patria (2024) noted that younger generations used ab-
breviations in academic and professional contexts, which
may contribute to long-term changes in language norms.
Expanding on this observation, S. Akhmedova (2024)
addressed the role of digital platforms as carriers of new
forms of linguistic expression: “Platforms such as Twitter,
Instagram, and TikTok introduced new forms of communi-
cation, including abbreviations, emojis, and memes, which
changed not only vocabulary but also grammar and syn-
tax”. S. Had Hamed (2023) also stressed the paradigm shift
in language norms under the influence of the digital en-
vironment: “Social media contribute to the emergence of
new linguistic conventions, such as hashtags, which influ-
ence the language attitudes and norms of the community”.
According to R. Huseynova et al. (2024), the internet and
social media contributed to the development of new forms
of expression and communication, influencing the evolu-
tion of the English language.

An analysis of contemporary scientific sources revealed
that social media are substantially transforming language
usage and norms. The key trends include the simplifica-
tion of syntax, the expansion of abbreviations and emojis,
a shift towards colloquial style even in formal contexts, and
the development of ‘digital dialects’. These processes point
to the evolution of language in the digital environment and
require a reconsideration of linguistic approaches to norms
and usage in the 21 century. Thus, the academic commu-
nity is increasingly inclined to recognise that digital com-
munication technologies have not only changed language
practice but also influenced the fundamental mechanisms
of language norms and usage. All the studies cited above
emphasise the multifaceted influence of social networks
on language and testify to the need for further systematic
analysis of these processes. A particular challenge is the
study of network usage, a system of language preferenc-
es that emerge and become established in specific online
communities, where norms are often formed not from the
top down, but from within, through user practice. Consid-
ering the generalisation of existing scientific approaches,
it can be concluded that the linguistic study of processes
occurring in the modern digital environment is of great
significance. These processes affect not only the formal
aspects of language, but also sociolinguistic, communica-
tive, and psycholinguistic parameters. The purpose of the
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present study was to identify and analyse the principal ar-
eas of transformation of linguistic norms and usage under
the influence of social networks, as well as to determine
the characteristics of their manifestation in various online
platforms and among diverse categories of users.

B MATERIALS AND METHODS

This study employed a comprehensive approach based on
a combination of qualitative and quantitative methods of
scientific inquiry. The key methods were linguistic obser-
vation, content analysis, and comparative analysis. These
methods were chosen due to the interdisciplinary nature
of the topic, which requires analysis of both linguistic ma-
terial and social communication practices. The linguistic
observation method was employed at the initial stage to
collect empirical material — texts, comments, posts, and di-
alogues published on popular social networks (WhatsApp,
Instagram, TikTok, Telegram, VKontakte, X) between Jan-
uary 2023 and February 2025. The material was selected
considering the representativeness of the sample, covering
various types of content (public posts, private messages,
comments, broadcasts), topics of discussion and commu-
nication formats inherent in each of the platforms under
study. Particular attention was paid to the youth segment
of users (aged 14-30), as the most susceptible to the influ-
ence of new language trends.

Content analysis was applied to systematise linguistic
phenomena characteristic of online communication: the use
of Anglicisms (direct borrowings and calques), emojis and
other paralinguistic means, Internet slang (neologisms and
specific meanings of existing words), acronyms and abbre-
viations, graphic violations of orthoepy and orthography
(intentional and accidental), non-standard punctuation,
and other deviations from conventional language norms.
The analysis also included publications by popular bloggers
and opinion leaders with a wide audience and the potential
to influence the language preferences of their followers.

The comparative method helped to identify differences
and similarities between the language norms presented in
conventional media (news articles, literary works, official
documents) and the speech practices dominant in social
networks. Specifically, the study analysed messages written
by the same users in distinct digital environments, varying
in formality and target audience. The information base for
the study included open posts and comments by social me-
dia users, scientific articles on the topic of linguistics and
sociolinguistics of digital communication, as well as the re-
sults of linguistic surveys and Internet archives (Wayback
Machine, Web Archive Telegram, etc.), which allow track-
ing the dynamics of language changes over time.

B RESULTS AND DISCUSSION

Simplification and compression

in modern online communication

One of the most noticeable changes brought about by so-
cial media is the emergence of new words and expressions.
For instance, terms such as ‘like’, ‘follow’, and ‘troll’ have
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become part of everyday language. As T. Dembe (2024)
noted, social media facilitates the rapid spread of new
words, leading to their integration into the general lexi-
con. The language of social media has a series of distinctive
features conditioned by the specific nature of online com-
munication, and these phenomena are associated with the
simplification and compression of words and the informal
and colloquial style of communication.

Character limitations and the desire for speed and
efficiency in communication lead to the use of abbrevi-
ations and acronyms (‘mjac’ — ceftuac (now), ‘mxJicr’ —
noxaiyiicra (please)), the omission of vowels and con-
sonants (‘cric’ — cmacu6o (thanks), ‘Hopm’ — HOpMaJIBHO
(normal)) and the use of emoticons and emojis to convey
emotions and intentions. Abbreviations and acronyms
such as ‘LOL’ (laughing out loud) and ‘BRB’ (be right back)
are also frequently used on social media, reflecting users’
desire to save time and space. All these examples demon-
strate a tendency towards simplifying grammatical struc-
tures and adapting language to the conditions of rapid
information exchange, especially in messengers and com-
ments. People are looking for more and more new ways
to express their thoughts succinctly. Interlocutors may in-
terrupt each other or leave words unfinished. Such words
include, for instance, ‘ue’ (dvero — why), ‘ra’ (te6sa — you),
‘ma’ (MeHA — me), ‘nasa’ (aaBsai — let’s), ‘AcH’ (sicHO — got
it), ‘HaBepH’ (HaBepHO — probably), ‘npsam’ (mpsamo - right,
straight) (Smirnova, 2015).

Visualisation — emojis, GIFs, and images are actively
used to supplement text messages, convey emotions, and
create a humorous effect. The emojis are used instead of
words to express feelings, states, or even entire phrases.
For example, using a laughing face emoji & instead of
the phrase ‘I'm laughing’ or a heart emoji ) instead of ‘I
love you’. This illustrates how visual symbols are becom-
ing full-fledged substitutes for linguistic units, changing
the structure and functions of written language.

Disregard for norms — users often ignore spelling and
punctuation rules, making mistakes and typos, which can
lead to a decline in literacy. Deliberate spelling mistakes
can be used to create a humorous or ironic effect. For
example, ‘TIpuBen mensen’ instead of ‘Tlpusert, MeaBeap’
(hello, bear) is a widespread expression used to imitate
naive or childish language, as well as to make an ironic
comment on a situation. This example shows how spell-
ing rules can be deliberately broken to express certain
social or emotional meanings, especially in informal
communication.

Social media also influences grammatical norms. Sim-
plification of syntax and the use of colloquial forms are
often observed. Sentences are becoming shorter, e.g., in-
complete sentences are often used on social media, which
can lead to a change in the perception of grammatical
norms (Jebaselvi et al., 2023). There is also the use of col-
loquial style, where forms that were previously considered
informal are becoming more acceptable in written speech.
Communication styles on social media also differ from
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conventinal forms. Users often use emojis, GIFs, and other
visual elements to express their emotions and thoughts.
Visual elements are becoming a prominent part of com-
munication, changing conventional ideas about style. The
use of emojis helps convey the emotions and tone of a
message, which can change the perception of the text (Ty-
moshenko & Savytska, 2020). An informal style of com-
munication prevails on social media, which can influence
formal written genres.

The influence of social media on language norms is
multifaceted and ambiguous. On the one hand, the constant
use of simplified and informal forms can contribute to the
blurring of boundaries between standard and non-standard
language. For instance, addressing strangers informally, us-
ing familiar expressions in business correspondence (e.g.,
in instant messengers).

This example illustrates how social media blurs the
boundaries between formal and informal communication,
contributing to the democratisation of language and a de-
crease in the level of formality in communication. Addi-
tionally, this includes the use of numerous exclamation
marks, capital letters, and other means of expressing emo-
tions. For example: ‘I'M IN SHOCK!!! THIS IS JUST HORRI-
BLE!!?’. This shows how social networks contribute to the
intensification of emotionality in written speech, compen-
sating for the absence of non-verbal cues that are present
in oral communication.

On the other hand, social media can serve as a plat-
form for popularising new words and expressions that may
eventually enter everyday language. There is a tendency
towards simplifying grammatical structures, using short
sentences, and actively employing nominative sentences.
However, simplifying grammar can lead to a decline in the
accuracy and expressiveness of speech. The frequent dis-
regard for spelling and punctuation rules on social media
raises concerns about a decline in the overall literacy of the
population. However, some deviations from the norm may
be a conscious choice aimed at creating a certain stylistic
effect or expressing emotions.

Informality and colloquial style

The language of social media tends towards colloquial
speech, characterised by the use of slang, jargon, and a
familiar tone. Social media is a fruitful environment for
the emergence of new words and expressions (neologisms)
and for the development of specific Internet slang. Exam-
ples include words derived from Anglicisms (‘like’, ‘share’,
‘hype’) and new formations reflecting the realities of online
life (‘meme’, ‘trolling’, ‘bullying’). New words such as ‘in-
fluencer’ and ‘meme’ have become popular thanks to their
spread on social media. In the modern globalised world,
knowledge of foreign languages is becoming a prominent
factor for success in various professional fields, consider-
ing that neologisms come from foreign languages (Ibra-
heem, 2021). Social networks actively generate neologisms
and borrowings from other languages, primarily from
English. Some of these words become established in the
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language, while others continue to be the prerogative of
Internet slang. The spread of Internet memes and slang has
led to the emergence of a new type of language, known
as Internet slang. For example, “xu3a’ ()ku3HeHHO — relat-
able), ‘op Bemme rop’ (a person who yells loudly, laughs,
jokes about someone), ‘copsn’ (transliterated ‘sorry’ —
‘coppu’ — apology), ‘kek’ (kek — laughter, interchangeable
with ‘LOL’). This demonstrates how social networks create
a favourable environment for the rapid spread and modifi-
cation of slang, making it accessible to a wide audience and
facilitating its penetration into everyday speech.

Active use of Anglicisms and their adaptation to Rus-
sian on social media. For example: ‘xain’ (hype), ‘uekHyTDH’
(check), ‘podute’ (‘to ROFL’ — Roll On the Floor Laugh-
ing), ‘kpuHx’ (cringe). This example shows how social
networks act as a catalyst for borrowings, especially from
English-language Internet culture, and how these borrow-
ings are integrated into usage, often acquiring new shades
of meaning. Creation of new words and expressions that
reflect the specifics of online communication. For exam-
ple: ‘saryriuts’ (‘to google’ — to look something up using
the Google search engine), ‘3amocTutp’ (to post text or
other information on electronic media), ‘3anaiikaTts’ (to
give somebody or something a positive rating by giving
multiple likes’), ‘3adommosuts’ (to follow, to subscribe to
a particular person’s blog). These examples demonstrate
how language adapts to the latest technologies and activ-
ities, creating new verbs to describe actions related to the
use of social media and the internet.

The generally accepted use of language units is also
influenced by social media. The active use of internet
slang and specific expressions on social media can lead
to their penetration into everyday speech. Furthermore,
social networks are shaping new norms of behaviour and
communication, which are also reflected in language. For
instance, the use of hashtags to tag topics and group con-
tent has become widespread beyond social networks.

The influence of social media on language has both
positive and negative consequences. Positive consequences
include expansion of vocabulary through neologisms and
borrowings; development of creativity and language play;
acceleration of the spread of information and new linguistic
phenomena; creation of new forms of communication and
self-expression. Negative consequences include a decline in
literacy and the blurring of boundaries between standard
and non-standard language; simplification of grammar and
impoverishment of speech; the spread of aggressive and
offensive content; and the risk of ‘language segregation’
between users of distinct social networks and age groups.

Various methods of linguistic analysis are used to in-
vestigate the influence of social networks on language:

m corporeal linguistics, where the analysis of large text
arrays extracted from social networks allows identifying
the frequency of use of certain words and expressions, as
well as tracking changes in language over time;

m sociolinguistic surveys and interviews, where the
study of the linguistic behaviour and attitudes of social
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media users allows identifying the reasons and motives for
the use of certain linguistic forms;

m experimental research, where experiments aimed
at assessing the perception of various language styles and
forms allow identifying the influence of social networks on
language competence;

m discourse analysis, where the study of the structure
and content of communication in social networks allows
identifying social and cultural factors that influence lan-
guage.

Thus, social networks have a considerable and multi-
faceted influence on language norms and usage. Simplifi-
cation, compression, informality, and visualisation are key
characteristics of social media language. These changes
have both positive and negative consequences for language
as a whole.

l CONCLUSIONS

The study found that social media greatly affect language
norms, which is reflected in the emergence of new words,
expressions, and acronyms, as well as changes in lan-
guage structure. One of the most noticeable effects is the
use of abbreviations and acronyms, such as ‘cnc’, ‘mac’,
and ‘mxuict’, which is driven by the desire for faster in-
formation exchange. Neologisms are also actively devel-
oping, many of which are related to Internet culture, such
as ‘mamk, ‘boJsutoButh’, and ‘Tposuip’, which have become
an integral part of everyday speech. Furthermore, social
networks contribute to the spread of Anglicisms and other
borrowings. Words such as ‘xaiin’, ‘KpuHX’, ‘TpOJIJIUTH’,
and ‘podsuts’ demonstrate how actively borrowings
from English-language Internet culture are being adapted
into Russian. These changes may lead to a blurring of the
boundaries between standard and non-standard language,
as well as the emergence of new norms in speech.

The use of social media contributes to changes in
the grammatical and stylistic norms of language. There
is a tendency towards simplification of syntax, shorten-
ing of sentences, and active use of nominative construc-
tions. As a result, incomplete sentences are often found in
texts posted on social media, which violates conventional
grammatical structures. Furthermore, the use of colloqui-
al style, slang, and colloquialisms on social media blurs
the boundaries between formal and informal language.
This can be observed, for example, in the use of informal
forms of address to strangers, the use of familiar expres-
sions in business correspondence and in communication
via instant messengers. Such changes indicate the democ-
ratisation of language and a decrease in the level of for-
mality in communication. Visual elements such as emojis
and GIF files are becoming an essential part of commu-
nication, which also influences conventional ideas about
language and style.

Social networks play a significant role in shaping new
norms and standards of communication, as well as in the
spread of Internet slang. The active use of terms such as
‘3aryrsuTh’, ‘3amoctuth’, and ‘3adosmoButs’ has become
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part of everyday speech, which influences everyday lan-
guage. Many words and expressions that originated on so-
cial media have entered widespread use, becoming part of
the language, i.e., generally accepted norms of language
use. However, not all changes are exclusively positive.
For example, frequent disregard for spelling and punctu-
ation rules, as well as simplification of grammar, raises
concerns about the general literacy of the population. A
decline in the accuracy and expressiveness of speech, es-
pecially in written form, can lead to a decrease in the
level of language competence among social media users.
Therewith, some deviations from the norms are a delib-
erate choice aimed at creating a certain stylistic effect or
expressing emotions.

Thus, the influence of social media on language is a
multifaceted and two-way process. On the one hand, social
networks contribute to the emergence of new words and
expressions, the expansion of vocabulary, the development
of creativity and language play. On the other hand, they
can lead to the simplification of grammatical structures,
a decrease in the accuracy of speech, and the blurring of
boundaries between formal and informal communication.
The influence of social networks on usage is also evident
in the spread of Internet slang and the development of new
norms of behaviour and communication, which are gradu-
ally becoming part of everyday language. The findings of
the study confirmed that social networks play a key role
in the evolution of language, stimulating both its develop-
ment and adaptation to new conditions of communication.
Notably, changes in language are linked to the fast pace of
life and the need to exchange information within a limited
time frame, which leads to the emergence of new forms
and trends in language. Further research is needed to gain
a deeper understanding of the dynamics of language in the
digital age and to develop effective strategies for preserv-
ing linguistic culture and improving literacy.
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AHHoOTauMA. 3amaHban caHapUIITUK KOMMYHUKALUAHBIH TeHAeHIVAIAPH COLUAJIIBIK TAPMaKTap/IbIH THJI HOpMaJlapblHa
TUHTHU3TeH Taacupy MacesleH! KypuyyAa, 0yJ1 U3UJIIeeHy e3reue akTyasyy KbUIaT. ByJI U3MJI1IeeHYH MaKCaThl — COLUAABIK
TapMakTap KYHYMJYK GaapJianryyHyH HEerHM3ry KapakaThlHa aiiJIlaHTaHbl MeHeH OallJIaHBIITYy THJI HOpMaJjaphl MeHeH
Y3YCTYH ©3repYYJ6pYH aHBIKTOO XaHa TaJjif00. WUIITe JUHIBUCTUKAJIBIK OAHK00, KOHTEHT-aHaJIN3, CAJIBIIITEIPMa aHaIN3
BIKMaJIapbl KOJIAOHYJraH. VI3WIAe6eHYH XBIABIHTHIIBIHIA HHTEPHeT-0aapiamyyra OaiIaHBIIITYy Xa3yy jKaHa O03eKd
KOMMYHUKAIUAA TyPYKTYY ©3repYYJIep aHBIKTa/ITaH: )KaproH Co306pAYH, SMOLUAIAP bl YarbIAbIPraH CypPeTYeJIOPAYH
(3Mo0/131), KBICKApTYyyJIap MeHeH aHTJIMIU3M/IepAUH aKTUBYY KOJIAOHYJIYIIY; COI[AJIABIK TAapMaKTapiarsl KOOMYYJIYKTYH
WYMHJe KaJIBIITAaHraH HOpMAaJap apKbUIyy y3yc KeHeireHu OenrmseHreH. WhatsApp, Instagram, TikTok, Telegram
CBIAKTYY HOMyJIApAYY IlaTd®opMasiap[blH THIAUK ©3redyeJIyKTepYy XXaHa KOJIOHYydYyJapAblH XXall Kyparsl MeHeH
conMaAbIK KOHTEKCTHUHE JXapalla CYHIee XYPYM-TYPyMyHars! allbllpMayblIBIKTap TaJAaHraH. U3uIaeeHYH KYPYLIIYHIO
conManAbIK TapMakTapAarbl Cyijlee HOpMajiapel Kell ydypAa CaiTTyy afabuii HopMajap MeHeH Kapama-KapIibl
KeJIUI, XKalITapAblH TUJI HOPMAChH KaJIBIITaHABIPYyra Taacup OepUIl XaTKaHbl aHBIKTAJITaH. AJIBIHTAH MaasbIMaTTap
ap 6up conuanABIK KOOMYYJIYKTa TEXHUKAJIBIK YEKTOeJIop XaHa ap KaHaal IuiaTdopmasiapAbsiH (yHKIUsIapbIHAH
yJaM YHUKaJIyy TUJI KOPYHYIITOPYH XapaTKaH e3reue KOMMYHUKAIUAIBIK CTpaTervusAyiapAblH TY3YJIYN JKaTKaHBIH
J1a KepceTeT. MBIHAAH THIIIKAPHI, TUJI ©3T6PYYJIOPYHYH MHTEHCUBIYY/IYTY MEHEeH KOJIAOHYYUyJIapAblH KOMMEHTapUN
’Kasyy kaHa TaJIKyyJiapra KaThIllyy CBIAKTYY HHTEPAKTUBAYY KOMMYHUKAIUA ¢dopMasiapbiHa TapThUIYy JAEeHI33JIMHE TY3
GallJIaHBIIITYy SKeHH aHBIKTalAraH. W3niieeHyH NPaKTUKAJIBIK MaaHUCH — aHbIH XbIABIHTHIKTAPbIH OMJINM Oepyy XaHa
Meaua-nefaroruka MpakTUKAChIHA, 3aMaHOan JIMHTBUCTUKA, MeauacabaTTyyJiyK OOHYA OKYYy KypCTapbiH TY3YYAS,
OIIOH/O! 3JIe peAaKLUAIBIK )KaHa KOTOPMOYYJIYK UIIMEPANKTE KOJIJOHYyra MYMKYH

Herusru cespep: caHapunTHK KOMMYHUKANWA, MeJMaMeHKUHAWK; aHIJINIU3MJep; WHTEPHET-XaproH; Cyiyiee
BapHaTUBAYYJIYTY; TUJI TpaHCHOPMAIUACKHL; XaIITap y3ycy
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AHHoTauua. CoBpeMeHHbIe TeHIEHIINH ITU(POBON KOMMYHUKAIUNU 000CTPAIT NIPOOIeMy M3MEHEHUs A3BIKOBBIX HOPM
IO BJIMAHNEM COLUAJIbHBIX CeTell, 4TO AeJlaeT U3ydeHue JaHHOI'O BOIPOca 0COOEHHO aKTyasIbHbIM. 1[eJiblo HacTOoALero
vccJieloBaHUA ObUIO BBIABJIEHHE M aHAMU3 TpaHChOpMAalUil A3BIKOBBIX HOPM M y3yca B pe3yjbTaTe aKTHBHOTO
HCIO0JIb30BAHUS COLUAIBHBIX CeTell Kak OCHOBHOI'O CPeJICTBa IOBCeAHEBHOI0 001IeHNs. B paboTe NpUMeHAINCh METOABI
JINHTBUCTHUYECKOT0 HabJII0leH!s], KOHTeHT-aHa/Ii3a, CONOCTAaBUTeJIbHOIO aHa/lIu3a. B pesysbTaTe HccJleJOBaHUA OBLIU
BBIAIBJIEHHI yCTOMYMBbIE U3MEHEHHA B TUCbMEHHO! U yCTHOY KOMMYHHKAIINH, BEI3BaHHbIE UHTEPHET-00IeHreM: aKTHBHOE
HCI0JIb30BaHUe XaproHU3MOB, SMOA3H, a00peBHaTyp U aHIJIUIN3MOB; 3adpHUKCHPOBAHO paclIpeHle y3yca 3a cueT HOpM,
popMupyOIIMXCA BHY TPU CETEBIX COOOIIECTB. BBUIN IpOaHA M3 POBAHBI A3BIKOBBIE 0COOEHHOCTH OMY JIAPHBIX ITATHOPM
(WhatsApp, Instagram, TikTok, Telegram), a Takxe pa3jn4usa B pe4eBOM IIOBEJIEHUH I0JIb30BaTeJIell B 3aBUCUMOCTH OT
BO3pacTa U COLHAJIbHOTO KOHTEKCTa. Y CTaHOBJIEHO, YTO HOPMBI CeTeBOro OOILeHNs HepeJKO BCTYNaloT B IPOTHBOpeyle
C TPAJAUIMOHHBIMU JINTEPATyPHBIMU HOPMaMM, IIPU 3TOM BJIMAA Ha GOPMHUPOBAHHE SA3BIKOBOM HOPMBI Y MOJIOJIEXKU.
IMosryueHHBIE JAaHHBIE TaKXe CBUAETEIBCTBYIOT O (POPMUPOBAHUM cHeludUYeCKNX KOMMYHHKATHUBHBIX CTpaTEerui,
00y CJIOBJIEHHBIX TEXHUYECKUMH OTPAaHUYEHUAMU U QYHKIIMOHAJIOM Pa3INYHBIX IJIaTGOPM, YTO IPUBOJUT K YHUKAIHHBIM
SI3BIKOBBIM MPOSBJIEHUAM B KaXXJ0M ceTeBoM coobiecTBe. KpoMe TOro, aHan3 nokasasi, YTO HHTEHCUBHOCTD U XapaKTep
SI3BIKOBBIX M3MEHEHUH HaupAMYH KOPPEJIUPYIT C YPOBHEM BOBJIEYEHHOCTH I10JIb30BaTEsIENl B MHTEPAKTHUBHbIE (POPMEI
KOMMYHHKAINH, TaKhe KaKk KOMMEHTHPOBaHUE U ydyacTHe B AUCKYCCHUAX. IIpakTuyeckas 3HAYMMOCTh KCCJIEIOBAHUA
3aKJII0YaeTCs B BO3MOXHOCTH NPHUMEHEHUs ero pe3ybTaToOB B 06pa3oBaTeIbHON U Meauaneqaroruieckoi mpakTHuke —
pu pa3paboTke yueOHBIX KYPCOB II0 COBPEMEHHO! JIMHIBHCTHKE, MeJUarpaMOTHOCTH, a Takxke B cepe peaaKTOPCKOH
U NepeBOJ4eCKOl AesTeIbHOCTH

KrnioueBble cnoBa: nudpoBas KOMMYHUKALMA;, MeIUANpPOCTPAHCTBO; AHTJIUIM3MbI, WHTEPHET-XaproH; peveBas
BapUaTUBHOCTD; A3BIKOBAs TpaHCHOPMAIIHs; MOJIOIEXHBIN y3yC
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Abstract. The relevance of studying the eye as a complex optical system, combining principles of physics and physiology,
lies in the need for a thorough understanding of image formation processes and the mechanisms of visual perception.
This study aimed to identify the interrelations between the physical characteristics of the eye’s optical components
and their physiological functions, which together ensure clear and accurate visual perception. The research employed
methods of geometric optics to model the path of light rays through the eye’s optical media, physiological methods
to assess accommodation and visual acuity, as well as a comparative analysis of data obtained from both healthy and
pathological eye models. The optical properties of the cornea, crystalline lens and vitreous body were examined, with
aberrations introduced by each component analysed, and the effect of accommodation on image formation on the retina
established. It was also found that deviations in the optical parameters of the eye, such as changes in the curvature
of the cornea or crystalline lens, lead to visual impairments (myopia, hypermetropia, astigmatism) that affect daily
functioning. The findings may be of use to ophthalmologists and optometrists in the diagnosis and correction of visual
disorders, as well as in the development of new optical devices
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Integration of physics and physiology in the study of the eye as an optical system

H INTRODUCTION

In today’s world, where technology is rapidly advancing
and the understanding of biological processes is growing,
the integration of disciplines within natural and medical
sciences is becoming a necessity. Traditionally, natural and
medical sciences developed relatively independently. How-
ever, it is clear that progress in understanding health and
disease, as well as in developing effective treatment meth-
ods, requires a deep integration of knowledge from vari-
ous disciplines. Interdisciplinary integration facilitates the
creation of hybrid models that contribute to broadening
the horizons of knowledge and deepening the understand-
ing of health and illness. The importance of such an ap-
proach has become particularly evident in recent years, as
scientific progress demands more flexible, interconnected
formats for learning and research (Sadyrova & Sagymbae-
va, 2022). In this context, knowledge gained from different
disciplines contributes to a more complete understanding
of complex biological and medical processes and also fos-
ters the development of innovative approaches to treating
and preventing diseases. According to numerous contem-
porary studies, a key factor in successful interdisciplinary
integration is the development of skills in critical thinking,
creative problem-solving, and a scientific approach (Kole-
snyk et al., 2023; Egamberdieva et al., 2024). These skills
are essential for adapting to changes in science and tech-
nology and for solving complex problems that demand a
comprehensive approach. Interdisciplinary integration al-
lows students to perceive the interrelationships between
different subject areas and to understand their mutual in-
fluence and interaction. As J. Schmitt et al. (2023) note,
this fosters the development of a deep and comprehensive
understanding of societal and natural science processes
and also cultivates the ability to apply acquired knowledge
in various situations.

In modern dictionaries, the term “integration” is most
often defined as follows: integration (from Latin) — resto-
ration, replenishment, the combining of parts into a whole
(integer — whole), notable not as a mechanical connec-
tion, but as mutual penetration and interaction (Nurma-
tova et al., 2022). Biophysics is an interdisciplinary field
combining elements of natural sciences, such as biology,
chemistry, and physics, with those of medical sciences —
biochemistry, physiology, surgery, radiography, orthopae-
dics, and pharmacology. The biophysics course covers a
range of problems absolutely necessary for the professional
training of doctors (Aitkenova et al., 2022).

T. Kreps (2019) and A. Ader et al. (2020) note that the
integration of knowledge is of great significance in con-
temporary education and is becoming a key element, as
it addresses the challenges faced by students and profes-
sionals in their activities. Interdisciplinary integration also
contributes to the development of universal skills among
students, such as critical thinking, creative problem-solv-
ing, communication, and collaboration. These skills are
essential for successful adaptation to a rapidly chang-
ing world and for tackling complex tasks that require a
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comprehensive approach (Tiwen, 2023). In modern edu-
cation, increasing attention is being paid to interdiscipli-
nary projects and assignments that allow students to apply
knowledge from various fields in practice. Such projects
foster the development of creative thinking, independ-
ence, and research skills among learners. As L. Shestako-
va (2013) points out, from the perspective of contemporary
requirements for the content of higher professional educa-
tion, a future specialist must possess interdisciplinary pro-
fessional mobility.

Students of medical specialities study the fundamen-
tals of human body structure and function. One of the most
vital sense organs is the eye, whose function is based on
complex interactions between physical laws and physiolog-
ical processes. Vision is one of the most important human
senses, enabling the perception of information about the
surrounding world. Studying the eye as an optical system
requires a complex approach, combining knowledge from
various fields of science, including physics and physiology.
Physics provides an understanding of the optical principles
governing the eye’s operation, while physiology explains
the processes occurring within biological tissues that facili-
tate the conversion of light into nerve impulses. Integrating
these two disciplines allows for the formation of a more com-
plete understanding of how vision works and its disorders.

In recent years, there has been a significant increase in
interest in various aspects of integration. The problem of
interdisciplinary integration is of key importance for both
the theoretical development of pedagogy and the practice
of teaching. It is linked to the necessity of structuring ed-
ucational content and establishing systemic connections
between disciplines. Educational components that reflect
the trends of integrating scientific knowledge play a crucial
role. It is precisely integration that shapes an individual’s
style of scientific thinking and worldview (Nurmatova et
al., 2022). This article aimed to explore the possibilities
and significance of integrating the disciplines of physics
and physiology when teaching medical students, specifical-
ly in the context of studying the eye as an optical system.
The article investigated how principles of optical physics,
such as light refraction, diffraction, and focusing, are in-
terconnected with physiological processes occurring in the
eyes, including accommodation, the perception of light and
images, and the mechanisms of vision. The article under-
scored the importance of a multidisciplinary approach for
a deeper understanding of eye function, its role in visual
perception, and the development of effective methods for
diagnosing and correcting vision disorders. It also consid-
ered how a comprehensive approach, combining funda-
mental knowledge from physics (optics, light phenomena)
and physiology (eye anatomy, processes of light perception
and visual information processing), contributes to a deeper
and more comprehensive understanding of the visual or-
gan’s function. This will enable future doctors, particularly
ophthalmologists, to better understand the mechanisms of
vision, diagnose disorders, and develop effective treatment
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methods. Prospects for improving the educational process
in medical institutions through the implementation of in-
terdisciplinary teaching approaches were also examined.

B MATERIALS AND METHODS

In the research process, methods of theoretical analysis,
empirical research, and comparative analysis were em-
ployed, allowing for a comprehensive approach to the is-
sue of teaching optics and physiology of vision in medical
universities. The method of theoretical analysis was used
to study the physical principles of the visual apparatus,
including the laws of optics (refraction, diffraction, focus-
ing) and physiological processes (accommodation, nerve
impulse transmission, image perception). It allowed for
the justification of the necessity of integrating knowledge
from physics and physiology for a deeper understanding of
vision mechanisms and their disorders. Empirical research
was used to collect data that helped to identify shortcom-
ings in existing educational programmes and propose ways
for their improvement.

A comparative analysis of the curricula of medical
universities, including programmes in ophthalmology and
anatomy, was conducted to evaluate existing educational
approaches. Special attention was given to the integra-
tion of the disciplines of physics and physiology, as well
as to the analysis of teaching materials used for student
instruction. The comparative analysis allowed for the iden-
tification of the advantages and disadvantages of various
teaching approaches and the proposal of recommendations
for improving the educational process. Within the frame-
work of theoretical analysis, existing models for teaching
the physics and physiology of vision were examined, and
scientific articles and monographs dedicated to the inte-
gration of these disciplines were studied. A systematisation
and classification of the main physical and physiological
concepts necessary for understanding the eye as an opti-
cal system were carried out. Particular attention was paid
to analysing the interrelationship between the physical
laws of optics and the physiological processes occurring
in the eye. Textbooks and teaching aids on physics and
physiology used in medical universities were analysed (Se-
menyuk, 2011; Leshchenko & Ilyich, 2012). Examples of
lectures and practical classes dedicated to studying the eye
as an optical system were also considered.

Bl RESULTS AND DISCUSSION

Challenges in integrating the disciplines of physics
and physiology in medical university curricula
Integrating the disciplines of physics and physiology in
the education of medical university students is of key im-
portance for a deeper understanding of the eye’s function
as a complex optical system. Physical laws, such as light
refraction, focusing, and diffraction, combined with the
physiological processes of the visual apparatus, form a uni-
fied picture of how the organ of vision functions. The eye
can be viewed as an optical system where light rays pass
through the cornea and the crystalline lens, and are then
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focused onto the retina. This process is closely linked to
the physiological mechanisms of accommodation, whereby
the eye changes the shape of the crystalline lens to focus
on objects at different distances. Understanding these pro-
cesses requires knowledge of both physical principles and
physiological characteristics. For instance, it is important
to understand how the angle of light refraction depends on
the curvature of the cornea and crystalline lens, as well as
how the muscles responsible for accommodation control
the focusing of the image on the retina. These processes
are connected to the accuracy of image perception and the
analysis of light fluxes, which necessitates knowledge of
both optics and neurophysiology.

Despite the clear advantages of integrating physics and
physiology, the implementation of this approach in the ed-
ucational process of medical universities faces several chal-
lenges. Firstly, there is a significant separation between
disciplines within the curricula. Physics is often treated
as a standalone subject, not always actively linked with
medical subjects such as physiology or anatomy (Khabibu-
lina, 2016). This separation leads to students having insuf-
ficient awareness of the interrelationship between physical
and physiological processes in the eyes. Furthermore, in
the teaching of physics, particularly at the level of medical
universities, there is often insufficient attention paid to the
biological aspects of eye function. Instruction is limited to
basic laws of optics, without a deep explanation of how
these laws directly influence physiological processes like
accommodation, image perception, and the neurophysiol-
ogy of vision. This creates gaps in students’ understanding,
which hinders the diagnosis and effective treatment of eye
diseases. Teaching the physiology of vision also has its own
peculiarities. While the physiological approach emphasises
the biological side of the eye’s function, the physical as-
pect, such as the principle of light focusing, often remains
on the periphery of attention. Students studying physiology
exclusively may underestimate the importance of physical
processes in diagnosing diseases such as glaucoma, cata-
racts, or myopia, where intervention in the physics of light
flow is crucial for developing effective treatment methods.
Thus, for effective integration of disciplines, it is necessary
not only to revise educational programmes but also to train
educators to work in an interdisciplinary environment
(Drake & Reid, 2018; Wang et al., 2020). It is important
to combine theoretical and practical approaches in teach-
ing so that students can see the interrelationship between
physical laws and the physiology of the eye, which will
enable them not only to understand the visual system more
deeply but also to improve the level of diagnosis and treat-
ment of diseases.

Example of a lecture session taking into account

the integration of physics and physiology

Currently, the generally accepted form of organising phys-
ics teaching in higher education is the lecture-practical for-
mat. The term “lecture-practical format” indicates that the
main organisational forms of student learning are lectures
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and practical sessions. For effective teaching and discipline
integration in the first year, conducting joint lectures by
physics and physiology lecturers can be utilised, where
common topics are considered from the perspective of both
disciplines. For example, a lecture topic might be: Light
Refraction and Eye Accommodation: PhysicoPhysiologi-
cal Integration. The aim of the lecture is to form a holistic
understanding among students of the mechanisms of vi-
sion, integrating knowledge from physics and physiology;
to demonstrate how physical laws of optics are reflected
in the biological structures of the eye; and to explain the
process of accommodation as a result of the interaction
between physiological processes and physical principles.
This will contribute to the development of students’ critical
thinking and their ability to use knowledge from different
fields for a deep understanding of the visual system’s func-
tion. A proposed lecture structure is presented below.

Introduction (10 minutes). The physiology lecturer
briefly introduces students to the importance of vision as
the primary sensory channel for perceiving the external
world and the role of the eye as an optical device. They
explain how light serves as a stimulus for visual perception.
The physics lecturer highlights the significance of under-
standing the principles of light propagation and refraction
for studying optical systems, including the eye. It is also
emphasised that only through the integration of knowledge
from both disciplines can one understand how physical
and physiological mechanisms interact to achieve effective
visual perception.

Theoretical part (main body of the lecture). For a deep-
er understanding of the eye’s function as an optical system,
it is important to explain in detail both the physical and
physiological processes occurring during the perception
of visual information. These processes can be divided into
two main parts: the physics and the physiology of vision.

Physical basis of light refraction (20 minutes). Refrac-
tion is the change in the direction of light when it passes
from one medium into another with a different density.
For instance, light entering the eye is refracted as it passes
through the cornea, aqueous humour, crystalline lens, and
vitreous body. The physics lecturer explains the concept of
the refractive index of a medium, formulates Snell’s Law,
and explains its application at the boundary between two
media (1):

n, -sino = sinf-n,, @D}

where n, n, are the refractive indices of the first and sec-
ond media, respectively; sin o, sin p are the sines of the
angles of incidence and refraction of light.

For the eye, the refractive indices of different media
(air, cornea, crystalline lens) are important, as is how a
change in the angle of incidence affects the focal point of
the image on the retina. When light passes through the
optical elements of the eye, it is focused onto the retina.
The primary focusing surface is the cornea, which refracts
about 70% of the light, and the crystalline lens, which is
responsible for the remaining 30%. The crystalline lens has
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the ability to change its shape to focus on objects at vari-
ous distances (the process of accommodation). The lecturer
explains the concept of a lens, its focal length, and opti-
cal power. They demonstrate how lenses form images and
show the following examples, such as using simple lenses
to illustrate light refraction and diagrams of light refraction
when passing through a plane-parallel plate and a prism.
The physics lecturer can use the thin lens equation to ex-

plain focusing (2):

c= ot @

f a az

where f is the focal length; a, is the distance from the object
to the lens; a, is the distance from the lens to the image
(retina).

If the eye has ideal optics, the image will always be
clear on the retina. In the case of vision defects (myopia,
hypermetropia), focusing occurs not on the retina, but in
front of or behind it.

The optical system of the eye (20 minutes). The eye
consists of several optical elements, each playing a role in
focusing light: the cornea - the eye’s first refractive surface,
which focuses light; the crystalline lens — an adjustable lens
that changes its shape to focus the image on the retina; the
vitreous body — a transparent substance that transmits light
to the retina. The physics lecturer describes the optical
characteristics of the cornea and crystalline lens (refractive
indices, radii of curvature). They explain that the eye rep-
resents a complex lens system that focuses the image on the
retina. They demonstrate how lenses with different char-
acteristics influence image formation. Here, the lecturers
provide examples: diagrams of light passing through var-
ious structures of the eye and a comparison of the optical
power of the cornea and crystalline lens. The physiology
lecturer describes the structure of the eye, highlighting the
main elements of the optical system: the cornea, crystalline
lens, anterior and posterior chambers, and vitreous body.
They emphasise the role of the cornea and crystalline lens
in light refraction. They explain how light is focused on the
retina. They mention that the shape of the crystalline lens
can change.

Accommodation of the eye: physiology and physics
(30 minutes). The physiology lecturer explains the physi-
ological processes of accommodation and perception, that
is, the mechanism of accommodation. Accommodation
is the eye’s ability to change the shape of the crystalline
lens to focus on objects at various distances. This process
is regulated by the ciliary muscle, which, upon contrac-
tion, loosens the tension on the crystalline lens ligaments,
allowing the crystalline lens to become more convex for
focusing on near objects. When an object moves further
away, the ciliary muscle relaxes, the ligaments tighten, and
the crystalline lens becomes flatter, focusing light on the
distant object. The mechanism of accommodation itself
consists of the following: 1) for near objects, the ciliary
muscle contracts, allowing the crystalline lens to become
more convex, which increases its refractive power; 2) for
distant objects, the ciliary muscle relaxes, the crystalline
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lens becomes flatter, which decreases its refractive power
and focuses the image on the retina. The physics lecturer
explains that the change in the curvature of the crystal-
line lens leads to a change in its optical power and demon-
strates using diagrams how the change in the crystalline
lens’s optical power allows the image to be focused on the
retina at different object distances. They also explain how
the focal length of a lens changes with its curvature.

When the distance to an object changes, the eye auto-
matically adjusts to maintain focus. In the case of vision
defects, images of distant objects, when the eye is re-
laxed, can be focused either in front of the retina — myopia
(short-sightedness) — or behind the retina — hypermetro-
pia (long-sightedness). The most common vision defects
include myopia (short-sightedness) and hypermetropia
(long-sightedness), which are associated with excessive or
insufficient convexity of the crystalline lens.

If the crystalline lens is excessively convex, the optical
power of the eye exceeds the norm. In this instance, the po-
sition of the posterior focal point, when the ciliary muscle
is relaxed, falls in front of the retina (Fig. 1a). Such an eye
cannot clearly see distant objects. Even with a small degree
of myopia, the far point of accommodation decreases to a
few tens of centimetres (for a normal eye, it is infinity).
The near point of accommodation also decreases in this
case. A person with myopia is better at performing tasks re-
quiring close vision than someone with normal sight. If the
convexity of the crystalline lens is insufficient, the optical
power of the eye is less than normal. In this case, the posi-
tion of the posterior focal point, when the ciliary muscle is
relaxed, falls behind the retina (Fig. 1b). A hypermetropic
eye can only clearly see distant objects by tensing the cili-
ary muscle (which quickly leads to fatigue). The near point
of accommodation in hypermetropia significantly exceeds
25 cm. Consequently, the linear limit of resolution increas-
es. The person loses the ability to perform tasks requiring
fine vision, and difficulties arise when reading. To compen-
sate for hyperopia, convex lenses are used in glasses.

Figure 1. Compensation of myopia (a)
and hypermetropia (b)
Source: authors’ development
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After the image is focused on the retina, it is convert-
ed into electrical signals that are transmitted to the brain.
The physiology lecturer explains the function of the retinal
photoreceptors (rods and cones), which are responsible for
the perception of light and colour. Rods are sensitive to
dim light and are responsible for vision in low illumina-
tion. Cones perceive light in bright conditions and are re-
sponsible for colour perception. When light acts upon the
photoreceptors, a chemical reaction occurs, resulting in
the generation of nerve impulses. These impulses are trans-
mitted through a network of retinal neurons, then along
the optic nerve to the brain. Retinal neural pathways (e.g.,
ganglion cells) transmit electrical impulses to the visual
cortex of the brain, where image interpretation takes place.
The brain integrates and processes visual information, ex-
tracting shapes, colours, motion, and depth, which enables
humans to perceive the surrounding world in high resolu-
tion and detail.

Conclusion (10 minutes). Both lecturers jointly summa-
rise the lecture, emphasising the integration of physical prin-
ciples and physiological mechanisms and highlighting the
importance of understanding the mechanisms of refraction
and accommodation for comprehending the visual system’s
function. Questions for independent study are proposed.

Advantages of integrating knowledge

from two disciplines

To enhance students’ academic and cognitive engagement,
interest, and motivation to study the eye’s optical system,
interactive elements are incorporated into the educational
process (Tsvetikova, 2013). Simple experiments involving
a laser pointer and lenses are used to demonstrate light
refraction, alongside animations illustrating the change in
crystalline lens shape during accommodation, diagrams
showing images focusing on the retina at different crys-
talline lens positions, and calculations of the change in the
crystalline lens’s optical power during accommodation.
Discussion, by posing questions to students to prompt de-
bate, is also utilised.

A joint lecture combining physics and physiology rep-
resents an effective teaching method that contributes to
a more complete and holistic understanding of the visual
system’s function (Leshchenko & Ilyich, 2012). Integrat-
ing knowledge from the two disciplines allows students
to more deeply grasp the connection between the physical
principles of optics and the physiological processes that oc-
cur in the eye:

1. Knowledge integration. Students see how the phys-
ical laws of optics interact with physiological processes in
the eyes. This helps them realise that the mechanisms of
vision do not exist in isolation but constitute a complex,
interconnected system.

2. Increased interest. Joint lectures delivered by two
lecturers make the material more engaging and dynamic.
This allows for a more lively and vivid presentation of the
topic, which in turn increases student motivation and inter-
est in the subject matter.
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3. Deep understanding. Students gain not only knowl-
edge but also an understanding of how the mechanisms of
vision function. This approach facilitates the assimilation
of material at a deeper level, as students begin to under-
stand not only “what” but also “why” certain physiological
processes occur in the eyes.

4. Development of critical thinking. Students learn to
apply knowledge from different disciplines when analysing
complex biological systems such as the visual system. This
contributes to the development of critical thinking and the
ability to integrate information from various fields, which
is an important skill for a medical professional.

Joint lectures help to form a holistic understanding of
vision, emphasising the importance of an interdisciplinary
approach in medicine (Sadyrova et al., 2024). Students see
how knowledge from physics and physiology is combined
to solve complex medical problems. This approach not only
improves the understanding of physiological processes but
also prepares students for solving medical problems in re-
al-world practice, where integration of knowledge from
different areas is often required.

Based on the analysis of the data obtained during the
research, it can be concluded that medical university stu-
dents need to be taught the interrelationship between the
optical properties of the visual apparatus and its physiolog-
ical functions. This will enable them to understand more
fully how the visual organ adapts to different conditions,
how image perception occurs, and how various pathologies
can affect the system’s functionality. Including this knowl-
edge in the educational programmes of medical universi-
ties provides an opportunity for students to perceive the
eye as a complex biophysical instrument, rather than sim-
ply as an organ responsible for light perception.

H CONCLUSIONS

Integrating interdisciplinary approaches into the process of
teaching physics not only improves educational outcomes
but also enhances students’ motivation to learn, which
is important for their comprehensive development and
preparation for future education. An integrated approach
to teaching, including joint lectures, creates an effective
educational environment that promotes deep mastery of
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AHHoTauuA. Ke3ly KeHOKOH ONTHUKAJIBIK CHCTEMa KaTapbl U3WJI1ee, Gu3nKa xaHa (U3HOJIOTUAHBIH PUHIUNTEPHH
OGUPHUKTUPUII, CYPOT TY3YJIYIIY IPOLECCHH XaHa Ke3/y KaObUl ajyy MeXaHU3MJIepUH TepeH TYUIYHYYHYH 3apbUIAbITHL
MeHeH OeJirujieHeT. ByJl UINTUH MakcaThl — KO3YH ONTUKAJIBIK 3JIEMEHTTEPUHUH (QU3UKAJIBIK MYHO3/16M6OJIOpY MeHEH
aylapbiH (GU3NOJIOTHAIBIK HINTEMIMHUH OPTOCYHAATbl GaiiylaHbIIITapAbl aHBIKTOO, OyJ1 60JICO Tak XaHa Tyypa Kepyy
MIPOLIECCTEPUH KaMCHhI3 KbUIaT. UIITe reOMeTpUsIIBIK ONTUKA METOANOPY KOJIAOHYJIAY, KO3AYH OINTHUKAJIBIK Y6Hpesiepy
apKbUTyy HypJIapJblH OTYIIYH MOAENA66 YUYYH, GU3HOJIOTHAIIBIK BIKMAJIAp/bl KOJIJOHYY MEHEH aKKOMOJJANMAHBI )KaHa
KO3AYH auyyyJyryH 6aajioo Xypry3yJiy, OIIOHAON 3Jie JeH-COOJIyKTarsl XaHa MaTOJIOTUAJIBIK KO3OYH MOJeJepuHEH
aJIBIHTaH MaaJIbIMaTTapABIH CAJIBIIITEIPMAJTYyCy XYPry3yaay. Porosuna, JuH3a xkaHa aifHeK KyMYPCKaChIHBIH OTITHKAJIBIK
KacueTTepH U3WIIeH 1Y, ap OUp 3JIeMeHTTHH KUPrusreH abepparyaiapsl TaJgaH bl )kaHa aKKOMOJAIMAHBIH CeTYaTKaHbI
CYPOTTOreHre TAaaCUPUH adyblll KepceTyaay. OMOHAOH 3Jie, KO3QYH ONTHKAJIBIK NapaMeTpJIepUHJEr KeMYIJIUKTED,
MMCAJIBl, POTOBULIAHBIH JX€ JIMH3aHBIH WAWITeHIUTMHUH 63repylly, Ke3[yH Ke3 KapamisiHa (MUONuA, TMIepMeTpOIHs,
acTUrMaTtu3M) Taacup Oepum, agaMAbH KYHYMJIYK HII-apKeTHH ©3repTeT eIl aHbIKTaJAbl. WINTUH HaThIXKaaaphl
0(dTaIBMOJIOTIOPro XaHa ONTOMETPUCTTEpPre KO3AYH KOPYHYLIYH JUAarHOCTHUKAJIOO, OHJIOO XKaHa JXaHBl ONTHKAJIBIK
acmanTapAsl HMIITEeI YbIryyAa KOJAOHYJIYITy MYMKYH
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https://orcid.org/0009-0008-0364-1029

XXbinapryn KapumoBa

IIpenonasaress

OmicKuii rocyJapCTBeHHBII YHUBEpPCUTET

723500, yi. Jlenuna, 331, r. Om, Keipreizckas Pecny6iinka
https://orcid.org/0009-0008-1358-6166

AHHOTaUMA. AKTyaJIbHOCTh U3YYeHHUs TIJjia3a KaK CJIOXKHON ONTHYeCKON CUCTEMBI, COUeTawl[ell MPUHIUNB (PU3UKU
u pusnosioruu, o0ycjaoBjeHa He0OXOAUMOCTBIO IJIyOOKOrO MOHMMAaHUA MpoleccoB GOpMUPOBaHUA U300pakeHUs U
MeXaHN3MOB 3pUTEJIbHOTO BOCIpUATHA. L{e1bi0 JaHHOM paboThl ObLIIO BBIABJIEHNE B3aUMOCBsA3eH MexXay GU3nuecKuMU
XapaKTepUCTUKaMH ONTUYECKUX 3JIEMEHTOB IJjla3a M UX (U3NOJIOTHYecKUM (PYHKIIMOHHPOBaHHEM, 00ecneYrBaloIM
YyeTKOe U aJieKBaTHOe 3pUTeJIbHOe BocnpusaThe. B paboTe HCHOJIB30BaHBI METOABl IeOMETPUYECKON ONTUKU IJIA
MOJeJIMpOBaHMA Xo[a Jiyuell uepe3 ONTHYecKHe cpefsl Ijia3a, pU3NO0JIOrnyecKre MeTOAbl AJIA OLleHKHM aKKOMOJAIluu
U OCTPOTHI 3pEHUA, a TaKXe CPAaBHUTEJIbHBIN aHAJIN3 JAaHHBIX, [IOJYYeHHBIX Ha 3J0POBBIX U MATOJOTUYECKUX MOJEIAX
rjiaza. beuin uccsieJoBaHbl ONTHUYECKUE CBOMCTBA POTOBUIIBI, XPyCTaJKa U CTEKJIOBUJHOTO TeJjia, MPOaHaJIN31POBaHbI
abeppaluu, BHOCHMbIE KaXAbIM 3JIEMEHTOM, 1 yCTaHOBJIEHO BJIMAHNE aKKOMoAaluuu Ha popMHpoBaHUe n300paxeHuA Ha
cetuaTke. Takxxe OBLJIO BBIABJIEHO, UYTO OTKJIOHEHUA B ONTUUYECKUX MapaMeTpax rjas3a, Takue Kak U3MeHeHHe KPUBU3HbI
POTOBUIIBI WJTA XPYyCTaJIUKA, IPUBOLAT K HapyIIEeHUsAM 3peHus: (MUOMUsA, TUMIEPMETPOIUs, aCTUTMATHU3M), BJIVSIOUIAM
Ha TOBCEJHEBHYI0 AeATEJbHOCTh uejioBeka. Pe3ysbTaThl pabOTH MOTYT OBITh MCIIOJIb30BaHBl OQTaJbMOJIOTAMU U
ONTOMETPUCTAMU AJIA AUArHOCTUKU, KOPPEKIMU HapylIeHUH 3peHus U pa3paboTKU HOBBIX ONTUYECKUX MTPUOGOPOB
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