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Abstract. The purpose of this article was to explore the issues related to the development of teachers’ digital skills in
the context of digital transformation, as well as the application of innovative technologies and their integration into the
modern educational environment. In the course of the research, digital education, strategies for enhancing teachers’
digital competence, and key factors influencing professional development were analysed. The article examined the role
of digital educational technologies in the learning process and addressed the challenges related to improving teachers’
digital competencies. The integration of digital technologies was aimed at increasing the effectiveness and accessibility
of education. In the course of the study, the process of digitalisation of the education system of the Kyrgyz Republic,
its main directions, and the results achieved were analysed. Three levels of teachers’ technological competence were
examined: basic digital literacy, the ability to organise technological and professional activities, and information literacy.
As part of the research, an experiment was conducted with the participation of university instructors and students. The
experimental groups used digital education platforms (such as Google Classroom, Moodle, Zoom, etc.) and interactive
teaching methods, including video lessons, online testing, and digital simulations. A comparison of the results of the
pre- and post-tests made it possible to analyse the changes in students’ levels of knowledge. The results of the experiment
demonstrated that knowledge acquisition indicators in the group using digital technologies increased by 25-30%. In
addition, improvements were observed in students’ analytical thinking, critical reasoning, and independent learning
skills. Enhancing teachers’ digital literacy also had a significant impact on the effectiveness of the educational process.
The conducted study confirmed the positive influence of digital educational technologies on the professional development
of both students and educators. However, certain issues remained unresolved, such as insufficient infrastructure, digital
inequality, and challenges in teacher training. To ensure the effective use of digital technologies, it is essential to provide
systematic training for teachers and improve the technical equipment of educational institutions

Keywords: digital education; teachers’ competence; innovative technologies; online teaching; digital literacy; interactive
methods; professional development

H INTRODUCTION

The professional development of teachers in the context educational resources, and develop innovative teaching
of digital transformation has become a crucial component methods. To fully harness the potential of digital educa-
of the modern educational process. The widespread use tional resources, teachers’ professional development must
of digital technologies in the field of education requires be continuous and systematic (Ismailova Navazi, 2025).
teachers to acquire new skills, effectively utilise digital Digital technologies are fundamentally transforming the
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education system. Under the conditions of digital trans-
formation, the role of teachers differs significantly from
that in the traditional education model, creating a need for
the application of innovative approaches in the learning
process (Tsymbal, 2020). Teachers must not only be able
to use digital tools effectively but also possess appropri-
ate skills in information security, online teaching methods,
and the organisation of interactive lessons. Therefore, the
effective integration of digital educational resources and
the enhancement of teachers’ professional training are es-
sential factors for improving the quality of the education
system (Serditova & Belotserkovsky, 2020).

Digital transformation requires the continuous im-
provement of teachers’ professional development. The ef-
fective use of digital educational resources contributes to
enhancing the quality of education and improving teach-
ers’ professional competence. To successfully implement
this transformation, it is essential to combine digital tech-
nologies with traditional teaching methods, provide train-
ing in new educational approaches, and develop support
measures for educators. Teachers must possess appropriate
skills in working with new digital tools, applying innova-
tive methods in the educational process, organising online
learning, and ensuring information security. Enhancing the
knowledge and professional expertise of educators is cru-
cial to fully utilising the potential of digital educational re-
sources. The relevance of digital transformation in the field
of education, to a significant extent, requires a renewed
role and function of teachers. Since 2020, improving the
digital preparedness of teaching staff and integrating digital
tools into educational processes has become one of the key
global challenges. For example, V. Kolykhmatov (2018) ex-
amined how digital educational tools are applied in peda-
gogical activities and how they influence academic success
in the classroom. The study highlighted that the integra-
tion of digital tools contributed to improving the quality
of education. The findings also demonstrated that teachers’
interest in and readiness to use digital educational resourc-
es had a direct impact on their professional development.

A. Kurbatskiy & Yu. Vorotnitskiy (2017) emphasised
the growing need for strong personal data protection and
the implementation of new information security standards
in digital pedagogy. Their research identified the necessi-
ty of enhancing teachers’ knowledge in the field of digital
security and highlighted the importance of paying special
attention to this aspect. Similarly, T. Sobchenko (2021) of-
fered recommendations for further improving the profes-
sional development of educators using digital learning plat-
forms. He emphasised the need for comprehensive training
and workshops to enhance the competencies of teachers
who work with digital tools. Digital transformation is re-
shaping the educational environment; however, successful
implementation of this process requires the adoption of in-
novations in education and the enhancement of teachers’
digital skills. For instance, improving the digital proficien-
cy of teaching staff and advancing online teaching methods
can lead to better quality in the educational process. In this
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regard, a study conducted by I. Zakharova (2010) demon-
strated the necessity of balancing both technical and ped-
agogical training to increase teachers’ digital competence.

The purpose of the study was to identify the main di-
rections of teachers’ professional development in the con-
text of digital transformation and to explore effective ways
of using digital educational resources. The objectives of
the study were: to examine the theoretical foundations of
teachers’ professional development under digital transfor-
mation conditions; to identify the main challenges in the
use of digital educational resources and ways to address
them; to develop practical recommendations for enhancing
teachers’ digital competence; to analyse mechanisms for
improving the quality of education through the use of dig-
ital technologies; to propose measures for the development
of digital education environments in higher education in-
stitutions and schools.

H LITERATURE REVIEW
Digital transformation has become one of the key direc-
tions in teachers’ professional development. In his work,
O. Diachuk (2024) stated that the widespread use of dig-
ital technologies in the educational environment requires
teachers to acquire new skills and pedagogical methods. In
the Kyrgyz Republic, the effective use of digital educational
resources is considered one of the essential conditions for
improving teachers’ qualifications, renewing the learning
process, and enhancing the quality of education (Zakharov
& Korostelev, 2021). In response to this process, educators
must pay special attention to their professional develop-
ment and strive to successfully integrate digital technolo-
gies into teaching practices (Mozhayeva, 2017). Current-
ly, digitalisation in Kyrgyzstan has been implemented at
all levels of education, facilitating increased accessibility
to technical, vocational, and higher education (Kochin et
al., 2020). One of the primary goals of higher education is
to train competent and professional specialists capable of
working effectively in a digital environment. Under these
conditions, it is necessary to develop both theoretical and
practical approaches to the use of information and com-
munication technologies (ICT) to support students’ profes-
sional development. Additionally, involving students in sci-
entific research activities, fostering cognitive interest, and
implementing modern models of pedagogical education re-
main key directions in the learning process (UNESCO, n.d.).
The use of digital educational resources significantly
expands the possibilities of the learning process and fa-
cilitates increased access to knowledge. Digital technolo-
gies have become an integral part of education systems in
many countries around the world. They ensure the avail-
ability of learning materials and create conditions for ef-
fective and convenient teaching. Effective utilisation of
digital educational resources requires teachers to possess
appropriate qualifications and students to have the neces-
sary knowledge and skills. One of the main advantages of
such resources is the ability to create personalised learning
paths and curricula for each student. Interactive textbooks,
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online courses, and other digital resources enable the adap-
tation of the learning process to students’ individual char-
acteristics. As a result, students achieve deeper knowledge
acquisition, while teachers are able to work more effective-
ly with their learners. Additionally, the accessibility and di-
versity of digital educational resources are among their im-
portant advantages. Modern technologies support a variety
of formats, from textual materials to graphics, video, and
audio content. This allows students to learn information in
the manner most suitable for them and makes the learning
process more convenient (Kolykhmatov, 2018). The digital
economy occupies a central place in the professional devel-
opment of future teachers, as it imposes new requirements
on the education system and transforms the forms and con-
tent of pedagogical activities. The formation of the digital
society is characterised by three main trends: the digital
economy, digital technologies, and the digital generation.
These factors introduce new approaches to the education-
al process and necessitate adapting teaching to modern
conditions. Digital technologies fundamentally change the
educational environment, stimulating the renewal of tra-
ditional teaching methods and concepts (Li, 2021). They
enable the creation of new teaching models aimed at fos-
tering skills in independent research, data analysis, and
development. Consequently, the effective and systematic
integration of digital technologies in the modern educa-
tion system is considered one of the key directions. Digital
transformation in the education sector not only opens up
new opportunities but also imposes significant demands on
the professional development of teachers (Zaitsev, 2020).
The widespread use of digital technologies in the educa-
tional process necessitates the renewal of teaching meth-
ods and pedagogical skills. Only educators who can adapt
to the digital environment and effectively utilise modern
technologies are able to organise students’ learning effi-
ciently (Kolykhmatov, 2020). Therefore, enhancing teach-
ers’ digital literacy and developing their competencies in
information and communication technologies constitute
key tasks of the modern education system.

The study of digital technologies and the analysis of
their impact on human activity have been extensively con-
ducted by scholars. The term “digital technologies” emerged
in the second half of the 20" century and began to be ac-
tively integrated into the educational process. Digital tech-
nologies encompass graphical and animated information,
interactive structures, as well as various educational tools.
Among European researchers studying digital technologies
are scholars such as M. Bond et al. (2021), who emphasised
the importance of digital technologies in education and
proposed ways to integrate them into the learning process.
For example, C. Redecker & Y. Punie (2017) highlighted
the advantages of using digital technologies as teaching
tools and supportive elements in the educational process.
They stressed that digital technologies facilitate student
motivation and enhance collaboration between teachers
and students, as well as among students themselves. Rus-
sian scholars have also been studying the role of digital
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technologies in education. For example, S. Titova (2022)
considers digital technologies as an effective tool for inten-
sifying the educational process and preparing individuals
for life in the information society. She identified several
didactic functions of using digital technologies. These func-
tions are aimed at increasing students’ mastery of knowl-
edge, organising information efficiently, and adapting the
teaching process to individual characteristics. According to
S. Titova (2022), the use of digital technologies in educa-
tion performs several important didactic functions: it opti-
mises the handling of educational information — enhancing
the capabilities for rapid search, access, transmission, stor-
age, collaborative processing, printing, classification, and
structuring of information; it increases the informativeness
of teaching by expanding the availability and diversity of
information during the learning process; it facilitates stu-
dents’ independent learning and effective organisation of
educational activities; it provides opportunities for auton-
omous search, research, analysis, and interpretation of in-
formation, thereby supporting the development of analyt-
ical and scientific research skills; it enables the creation of
personalised learning strategies tailored to each student’s
individual characteristics; and it fosters conditions for ana-
lysing student achievements, conducting reflection, self-as-
sessment, and peer assessment. Kyrgyz scholars have also
been studying the role of digital technologies in education
and contributing to their effective implementation. For ex-
ample, the Educational and Methodological Department of
Digital Technologies at the Kyrgyz-Russian Slavic Universi-
ty (KRSU) conducts activities related to the development of
electronic education systems, the introduction of innova-
tive technologies, and the training of faculty members. Ad-
ditionally, the Jusup Balasagyn Kyrgyz National University
(KNU) has been implementing various initiatives aimed at
integrating digital technologies into the educational pro-
cess. These studies and activities confirm the significant
role of digital technologies in education and demonstrate
that their effective use contributes to improving the quality
of education.

B MATERIALS AND METHODS

The study was conducted from February to April 2024.
The primary objective of the experiment was to determine
the impact of using digital resources in teaching pedagog-
ical subjects on students’ academic performance, learning
motivation, and critical thinking skills. Additionally, by
comparing the effectiveness of traditional teaching meth-
ods with digital learning, the role and potential of digital
technologies in the educational process were thoroughly
examined. The experiment involved 80 university students.
Within the study, students were divided into two groups
for the “Pedagogy” course: a digital group (40 students)
and a traditional group (40 students). The instruction in
the experimental digital group was conducted using digital
educational resources. Students were provided with video
materials, electronic presentations, and interactive plat-
forms (such as Google Classroom and Kahoot) to complete
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tests and assignments. Infographics and animated diagrams
were also used to visualise information. At the end of the
learning process, a test was administered, and the results of
both groups were compared.

The experimental second group received instruction
based on traditional teaching methods. This group was
taught through lectures, textbooks, and printed materials.
The teaching process primarily focused on the teacher’s
explanations and students’ completion of written assign-
ments. Throughout the experiment, informed consent was
obtained from all participants, and the study was conduct-
ed fully in accordance with the Guidance Note of the Eu-
ropean Commission on Ethics and Data Protection (2021).
Students were informed in advance that their data would
be kept confidential and used solely for scientific purposes.
Data collection methods included testing, interviews, and
observation. The purpose of the testing was to assess stu-
dents’ analytical thinking, information search and analysis,
and creative problem-solving skills. Tests were adminis-
tered in two stages, and the results of the digital and tradi-
tional teaching groups were compared.

Within the framework of the study, interviews were
conducted with students and teachers. The interviews were
organised in a semi-structured format using a set of pre-
determined key questions. Each interview was conducted
individually, allowing participants to share their experi-
ences with using digital resources, as well as their opin-
ions on the advantages and challenges of digital learning.
Open-ended questions were asked during the interviews,
providing participants the opportunity to express their
thoughts freely and in detail. The responses were recorded
and s ubsequently subjected to content analysis.

B RESULTS AND DISCUSSION

Enhancing teacher competencies in digital education
Modern education requires teachers who effectively use
digital technologies. To enable students to work confident-
ly in a digital environment, teachers must master the fol-
lowing skills. Effective information search and utilisation
involve the ability to efficiently locate, analyse, and apply
relevant information within the learning process (Tregu-
bova, 2020). Developing skills to work with digital tools —
including interactive whiteboards, educational platforms,
videoconferencing services, and other digital devices — is
also essential (Li, 2021). To organise both open and extra-
curricular lessons effectively, it is recommended to use we-
binars, online courses, and open educational resources (Re-
decker & Punie, 2017). Developing students’ independent
learning skills is equally important; this includes teaching
students proper use of digital technologies and supporting
their scientific research activities. By developing these
skills, teachers can increase student engagement in the
digital learning environment and create a modern educa-
tion model (Imanaliev, 2023). These functions not only en-
hance the effectiveness of education but also assist teachers
in planning the learning process and developing teach-
ing strategies that take into account students’ individual
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characteristics (Sulaimanova et al., 2021). Therefore, im-
proving teachers’ qualifications in information and com-
munication technologies (ICT) and implementing contin-
uous professional development strategies are essential for
the effective use of digital technologies. The use of digital
technologies increases student motivation and ensures ac-
tive participation in the learning process. Modern digital
resources enable the application of interactive and inno-
vative methods in education, encouraging students to en-
gage in independent research and deepen their knowledge
(Turalbayeva et al., 2021).

V. Kolykhmatov (2018) identified four key principles
related to the use of digital technologies in the educational
process, which facilitate effective organisation of teaching
and achievement of educational goals. The first principle
is the hierarchical principle, which implies that the teach-
er must play a leading role in the learning process. The
teacher manages the system, provides individual support
to students, and regulates non-standard situations. The im-
portance of the teacher’s leadership function is especially
emphasised in conditions where digital technologies are
used. The second principle is the feedback principle, which
allows students to evaluate the results of their activities and
make improvements as needed. This principle highlights
the importance of active communication between students
and teachers through digital technologies, while feedback
contributes to improving the quality of the learning pro-
cess and promotes students’ independent work (Kolykhma-
tov, 2018). The third principle is the adaptive principle,
which states that the educational process should be tailored
to the individual characteristics of students. Digital tech-
nologies offer customised learning materials for students of
various levels and learning styles, allowing them to learn
at their own pace (Tregubova, 2020). The fourth principle
is the integrative principle, which emphasises that digital
technologies must be deeply and effectively integrated into
the teaching process. This principle ensures the content
and methodological alignment of digital tools with the les-
son, meaning that technologies should support the achieve-
ment of educational goals (Sulaimanova et al., 2021).

The use of digital technologies in education and the
evolving role of the teacher merit careful examination.
In the context of digital education, a teacher’s techno-
logical competence is viewed at three main levels. At the
first level, the teacher must possess basic digital literacy.
This includes skills to create, process, copy, and transmit
information in an electronic environment, as well as the
ability to effectively use presentation technologies during
the learning process. Additionally, the teacher should have
developed the ability to search for and analyse necessary
information using internet resources, including Al-based
systems such as ChatGPT. At the next level, the teacher is
expected to be ready to use digital technologies as tools to
organise educational activities. At this level, the teacher
can evaluate the quality and interactivity of subject-relat-
ed internet resources, effectively deliver learning materials
using software applications, and select and appropriately
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use the most suitable educational platforms. The level of
information literacy emphasises the teacher’s abilities to
perceive, retain, and process information. Additionally,
this level focuses on developing skills for the full and pur-
poseful use of digital technologies’ capabilities. In recent

years, the Kyrgyz Republic has been actively implementing
reforms aimed at digitalising the education system. This
process aims to improve the quality of education, expand
accessibility, and integrate modern technologies. The main
directions of digitalisation are presented in Table 1.

Table 1. Main directions of digitalisation

platforms

No. Directions Content
. . The expansion of online platforms such as “Digital School” and “Bilim Bulagy” has become a
Electronic educational . L - A .
1 widespread practice in the education sector. Moreover, digital textbooks and electronic resources

play a crucial role in revitalising and enhancing the educational process.

Online learning and

Following the COVID-19 pandemic, online learning formats have been actively implemented and

innovations in education

2 - . widely adopted in universities and schools. Specifically, platforms such as Moodle, Zoom, and
distance education G ; S . -
oogle Classroom enable the effective organisation of remote teaching and learning processes.
Educational programs focused on coding, robotics, and other STEM fields are being integrated
Development of STEM . - - - - .
3 . . into the education system. At the same time, IT education centres have been established, offering
education and programming e - -
specialised courses in programming.
Provision of schools To create the necessary conditions for digital education, schools and higher education institutions
4 and higher education are being equipped with computer hardware and stable internet connectivity. Additionally,
institutions with digital electronic grade books and digital assessment systems have been implemented, leading to the
infrastructure automation of the educational process.
Artificial intelligence and The role of artificial intelligence in education is increasingly growing. Personalised learning,
5 8 adaptive, and interactive learning platforms have been developed, enabling the optimisation of

the educational process tailored to the student’s level.

Source: compiled by the authors

The process of digitalisation of education in the Kyr-
gyz Republic is aimed at making learning more accessible,
efficient, and modern. Reforms in this direction not only
enhance the quality of education but also create conditions
for mastering new technologies. However, challenges such
as insufficient infrastructure, the need to improve teachers’
IT competencies, and digital inequality remain critical is-
sues that require resolution. Digital educational resources
and their impact on the learning process warrant thorough
analysis. Among digital educational resources, electronic
and interactive textbooks, digital platforms, online courses,
webinars, and other innovative formats occupy a special
place. These resources assist students in mastering various
pedagogical disciplines and expand their opportunities for
independent learning. The renewed education system is de-
signed to meet the demands of the modern digital econo-
my, focusing on developing deep information analysis, cre-
ative thinking, and functional literacy. The primary goal of
modernising secondary education is to improve students’
functional literacy, develop cognitive abilities, foster criti-
cal thinking, and create conditions for mastering soft skills
(Turalbayeva et al., 2019).

Since 2017, the majority of general education insti-
tutions have transitioned to an updated educational con-
tent, a process integrated with modern technologies that
has contributed to improving the quality of education. The
new content includes updating educational programs, im-
plementing a criterion-based assessment system, enhanc-
ing teachers’ pedagogical skills, and delivering instruction
in a digital environment. Active learning methods play a
crucial role in developing students’ intellectual potential.
These methods aim to promote active knowledge acqui-
sition, strengthen functional literacy, facilitate effective
peer communication, foster creative problem-solving, and
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develop critical thinking skills. The use of modern technol-
ogies in the learning process stimulates students’ independ-
ent thinking and creates conditions for deep and conscious
knowledge assimilation. The updated educational content
is designed not only to teach practical skills but also to
expand students’ analytical abilities and opportunities for
creative inquiry. As a result, the education system is be-
ing renewed in accordance with the demands of the digital
age, contributing to the enhancement of society’s intellec-
tual and innovative potential.

One of the primary responsibilities of teachers is to
instill human values and moral qualities in students, teach
them to respect other cultures and viewpoints, as well as
to nurture conscious and healthy children. Teachers play
a key role in implementing the updated educational con-
tent; therefore, enhancing the professional development
of educators remains a top priority. Professional develop-
ment encompasses the specialised knowledge, skills, work
experience, and behavioural norms that enable teachers to
achieve success in their work. With the advancement of
digital technologies and educational resources, developing
and improving teachers’ digital competencies has become
an essential part of the modern educational process. One
of the main advantages of digital educational resources is
their accessibility, allowing learning to take place anytime
and anywhere. This, in turn, fosters students’ independent
learning skills and prepares them for their future profes-
sional activities. Digital educational resources enable the
customisation of the learning process according to the indi-
vidual needs of each student, allowing for personalised ed-
ucation. They also contribute to broadening the worldview
of future teachers and enhancing their level of informa-
tion literacy. Interactive textbooks and online courses help
students deepen their understanding of subjects, providing
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opportunities to gain additional knowledge and practical
skills. This, in turn, increases their competence and con-
fidence not only in their professional activities but also in
interactions with colleagues and employers. However, dig-
ital educational resources cannot fully replace traditional
teaching methods such as lectures, seminars, and practical
classes. Taking into account both their potential and lim-
itations, it is important to combine digital and traditional
teaching methods to achieve maximum results in the edu-
cational process. Proper integration of digital educational
technologies into the learning process enhances teachers’
professional competence and contributes to improving stu-
dents’ academic performance. The use of digital education-
al resources plays a significant role in developing future
teachers’ cognitive autonomy. This supports their effective
engagement in the learning process and helps cultivate val-
uable skills for their professional careers. However, ensur-
ing the quality of education requires a balanced integration
of both digital and traditional teaching approaches.
Professional training is an educational system aimed
at the accelerated development of necessary skills for mas-
tering a specific profession. Digital technologies are trans-
forming the educational process, significantly updating the
role and content of the teacher’s work. A modern teacher
must systematically update courses, lectures, and practical
classes according to new theoretical concepts, technolo-
gies, and empirical data (Kolykhmatov, 2018). It is also
important to continuously analyse scientific and education-
al literature, electronic resources, and databases to provide
the learning process with high-quality information. In the
modern education system, the teacher acts not only as a
knowledge provider but also as a guide directing students
towards acquiring knowledge. The teacher trains students
to effectively use information databases, assists in complet-
ing practical tasks, discussing case studies, and evaluating
their achievements. Moreover, modern teachers must be
able to select and effectively use technologies tailored to
the content and objectives of their subjects, taking into
account the individual characteristics of students to pro-
mote their harmonious development. Preparing qualified
personnel is one of the key factors in improving the qual-
ity of education. Currently, developing teachers’ skills in

Those who believe that digital resources help
in mastering knowledge

Those who believe that digital resources
increase learning motivation

Those who faced technical di iculties while
using digital technology

the effective use of digital educational resources is among
the main challenges. In response to this need, starting from
the 2021-2022 academic year, the Isamidinov Pedagogical
Personnel Targeted Training Institute introduced an elec-
tive course titled “Digital Technologies in Education” for
students specialising in Pedagogy. This course has been in-
corporated into the curricula of all pedagogical specialties
at the institute and is aimed at training future teachers to
effectively utilise digital technologies.

In conclusion, digital educational resources facilitate
the development of new teaching methods and contribute
to improving the quality of education. In the modern ed-
ucation system, enhancing teachers’ digital competencies
and developing their skills for effective use of technologies
significantly contribute to raising students’ knowledge lev-
els and intellectual potential. The impact and efficiency of
digital education technologies are central to the discipline
“Digital Technologies in Education”, whose main goal is
to advance students’ professional and specialised compe-
tencies in the field of digital technologies. This course is
focused on the use of modern digital resources such as
ChatGPT, Padlet, Prezi, Canva, Wordwall, LearningApps,
Quizzes, Kahoot, Mindmeister, and others. These tools play
a significant role in developing students’ skills in inde-
pendently searching for and designing educational materi-
als. Through practical exercises, students consolidate their
theoretical knowledge and enhance their digital competen-
cies by solving real-world problems (Kolykhmatov, 2020).
Therefore, to effectively utilise digital technologies, it is
essential to enhance educators’ ICT qualifications and im-
plement continuous professional development strategies.

Research outcomes and survey results

The use of digital educational technologies makes students’
learning more effective and engaging. According to the sur-
vey results, 85.3% of students indicated that the use of dig-
ital resources and technologies facilitates learning and pro-
motes deeper understanding. These technologies increase
motivation for learning and expand cognitive autonomy.
Figure 1 illustrates the survey results, reflecting the impact
of digital resources on knowledge acquisition and motiva-
tion, as well as the level of technical difficulties encountered.

Results of the survey (%)
85.30%
78.60%

20.10%

Figure 1. Survey results (assessment of learning effectiveness)

Source: compiled by the authors

Experimental Group 1 (40 students). In this group,
the teacher conducted lessons using digital technologies
and resources. The instructor actively utilised digital tools
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during lectures and practical classes. The learning process
was supported by video materials and interactive assign-
ments, which increased students’ engagement and made
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the lessons more interesting. Digital resources also played
an important role in assigning homework. For example,
students created interactive tasks on the LearningApps
platform, including quizzes, sorting, grouping, classifica-
tion, crosswords, and video preparation assignments. The
purpose of the test was to evaluate students’ skills in infor-
mation search and analysis, decision-making, and creative
problem-solving. The test was conducted in two stages: in
the first stage, students using traditional educational re-
sources were assessed, and in the second stage, the results
of students using digital educational resources were eval-
uated. Equal conditions and identical tasks were provided
to students at each stage. The test results showed that stu-
dents who used digital technologies demonstrated higher
analytical and independent thinking skills. The study con-
cluded that digital resources positively influence the learn-
ing process and contribute to the development of critical
thinking skills. As a result, 82.1% of the students success-
fully passed the test. This result was 10.8% higher com-
pared to the outcome of Group 2. The use of digital tools
and resources increased students’ interest in learning, mak-
ing the educational process more engaging and effective.

Experimental Group 2 (40 students). The teach-
er conducted lessons using traditional teaching methods
combined with interactive techniques and tasks. Each

lesson included practical assignments with interactive
elements such as filling conceptual and semantic tables,
question-and-answer methods, arranging answers in a
specified order, multiple-choice selection, collaborative
work, problem-solving situations, brainstorming, creat-
ing mind maps, project development, and others. These
assignments activated the students’ learning process and
increased their engagement with the lessons. Addition-
ally, the interactive elements encouraged students’ in-
dependent work and creative thinking, which positively
influenced their successful performance in high-stakes as-
sessments. 72.3% of students successfully passed the test,
while 27.7% demonstrated unsatisfactory results. Stu-
dents in this group primarily used reproductive methods
and glossary-based assignments for learning. Additional-
ly, the abundance of material and insufficient preparation
time created challenges for the students. A comparative
analysis of the test results is presented in Table 2. These
results indicate that the use of digital resources in learn-
ing methods was effective and contributed to increased
motivation to study. The application of digital tools en-
hanced students’ engagement and helped deepen their
knowledge. The experiment’s outcome underscores the
necessity of extensive integration of digital technologies
in the teaching process.

Table 2. Analysis of academic achievement

Group Students passed successfully
Experimental Group 1 (using digital resources) 83.1%
Experimental Group 2 (traditional teaching method) 72.3%

Source: compiled by the authors

Based on the analysis, it was determined that digital
resources made the learning process more effective and
engaging, increasing students’ interest and activity in the
lessons. During the interviews, educators emphasised the
necessity of technological and methodological readiness

for the successful implementation of digital teaching.
These results confirmed that professional development
of teachers holds special significance in the context of dig-
ital education. The results of the interviews are presented
in Table 3.

Table 3. Opinions of students and teachers (interview results)

Opinion Percentage of students
Digital resources help to visualise and clarify information 80%
Digital learning increases interest in the lesson 75%
Experienced difficulties using digital technologies 25%
Teachers’ opinions (interview results) Percentage of teachers
Digital resources increase the effectiveness of lessons 90%
Student active participation increases 85%
Preparing methodological materials for digital learning requires time 60%

Source: compiled by the authors

Conclusion based on the interview results: the use of
digital resources was found to make the learning process
significantly more effective and engaging. There was a no-
ticeable increase in students’ interest and activity during
lessons. At the same time, it became evident that the suc-
cessful implementation of digital learning requires teach-
ers to have adequate technological and methodological

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 3, 2025

preparedness. In other words, professional development of
teachers is a key factor in the context of digital education.

Overall results of the experiment. The use of digital
resources in teaching pedagogical subjects has a positive
impact on students’ knowledge acquisition and motivation.
The data obtained during the study revealed several impor-
tant findings. Firstly, a clear improvement in the quality
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of education was observed. Students using digital resourc-
es demonstrated significantly higher academic achieve-
ments compared to those taught by traditional methods.
Specifically, in the experimental group (digital learning
applied), 83.1% of students successfully passed the test,
whereas only 72.3% of students in the traditional teaching
group achieved successful results. This confirms that digi-
tal learning methods contribute substantially to a deeper
mastery of knowledge. Secondly, an increase in students’
interest in the learning process was noted. The majority of
students (80%) noted that digital resources help visualise
learning materials, making comprehension easier and the
learning process more engaging. Additionally, 75% of stu-
dents reported that digital teaching significantly increased
their interest in the lessons. These factors demonstrate the
direct positive impact of digital technologies on student
motivation. Thirdly, the opinions of both students and
teachers were studied. Among teachers, 90% emphasised
that digital resources enhance the effectiveness of lessons,
while 85% observed increased student active participation
through digital learning. At the same time, 60% of teachers
pointed out that preparing methodological materials for
digital teaching requires considerable time and effort.
During the experiment, certain difficulties and obsta-
cles were also identified. Twenty-five percent of teachers
reported encountering challenges in using digital technolo-
gies. This situation underscores the necessity of continuous
development of teachers’ technological and methodological
preparedness to successfully implement digital teaching. In
conclusion, the results of the study confirmed that the use
of digital educational resources positively impacts students’
academic achievements and motivation to learn. However,
to ensure the effectiveness of digital teaching, it is crucial
to continuously improve teachers’ professional training,
particularly their technological and methodological skills.
Such measures will enable the full utilisation of the oppor-
tunities provided by digital education and will contribute to
raising the quality of the educational process to a new level.
In summary, under conditions of digital transforma-
tion, the professional development of educators is ad-
vancing along several key directions. First, teachers are
focused on effectively utilising digital educational resourc-
es, gaining a deep understanding of their capabilities, and
integrating these resources into their pedagogical activities
(HSE, 2018). Second, there is an increasing need to mas-
ter and continuously improve digital skills related to infor-
mation search, analysis, and storage (Rostelecom, 2018).
Third, educators are paying special attention to develop-
ing interactive teaching methods and implementing them
through modern digital platforms. Furthermore, teachers’
competencies are expanding in creating, structuring, and
adapting learning materials to the educational process us-
ing digital technologies. Finally, according to E. du Plooy et
al. (2024), finding a balance between digital and tradition-
al teaching methods and creating a personalised learning
environment that considers each student’s individual needs
have become important areas of professional development
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for teachers. Digital technologies enable educators to make
the learning process dynamic, interactive, and effective.
They expand the accessibility of educational resources and
facilitate the individualisation of instruction. Additionally,
digital educational platforms assist teachers in monitoring
student achievements, improving teaching methods, and
enhancing the efficiency of lessons (Korol, 2014).

However, when using digital technologies, educators
should not forget the importance of traditional teaching
methods. Some complex topics require discussion, debates,
and the development of practical skills, for which tradi-
tional pedagogical approaches remain relevant. Therefore,
maintaining a balance between digital and traditional
teaching methods is essential (Alenezi et al., 2023). Al-
though digital technologies and artificial intelligence have
significantly impacted the educational process, the teach-
er’s role remains irreplaceable. In traditional education,
the teacher primarily serves as the main source of infor-
mation, whereas in the current digital era, their role has
shifted to that of a coordinator, guide, and motivator of the
learning process. Teachers must not only transmit informa-
tion but also teach students critical thinking, independent
research, and the effective use of digital resources. They
should integrate digital technologies appropriately into the
teaching process and support the development of students’
autonomous learning skills (Haleem et al., 2022). As noted
by S. Saleem et al. (2025), although artificial intelligence
(AI) can personalise learning materials and automate the
teaching process, it cannot perform essential functions
such as establishing direct communication with students,
providing emotional support, and fostering creative think-
ing. Teachers build personal relationships with students,
understand their learning difficulties, and motivate them.
Al serves as a tool to optimise the educational process but
cannot fully replace the teacher’s experience, pedagogical
intuition, and creative approach. Therefore, by leveraging
digital opportunities, teachers can ensure that the educa-
tional process is of high quality, dynamic, and effective.
Proper and purposeful use of digital technologies helps
improve educators’ professional skills and elevate the
quality of education to a new level. In summary, digital
development is a contemporary necessity for educators.
The digital transformation in education requires teach-
ers to master new technologies and successfully integrate
them into the teaching process. Digital competence enables
teachers to conduct engaging and effective lessons, apply
various teaching methods, and enhance students’ academic
achievements.

B CONCLUSIONS

The research underscored the pivotal role of digital ed-
ucation technologies in the learning process and the en-
hancement of teachers’ digital competence. The primary
objective was to demonstrate how the integration of digital
technologies could bolster the effectiveness and accessibil-
ity of education. A key finding of the experiment, which
involved both university teachers and students, revealed
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a notable improvement in knowledge retention among
experimental groups utilising digital platforms (such as
Google Classroom, Moodle, and Zoom) and interactive
teaching methods (including video lessons, online testing,
and digital simulations). Specifically, these groups showed
a 25-30% increase in knowledge acquisition. Furthermore,
the study observed a significant development in students’
analytical thinking, critical approach, and self-direct-
ed learning abilities. Enhancing teachers’ digital literacy
also profoundly impacted the overall effectiveness of the
educational process. The research confirmed the positive
influence of digital educational technologies on the profes-
sional development of both students and educators alike.
The study also highlighted three levels of technological
competence essential for teachers: basic digital literacy,
the ability to organise technological and professional activ-
ities, and information literacy. Moreover, the integration
of digital technologies in education should adhere to four
key principles: hierarchical, feedback, adaptive, and inte-
grative, ensuring the teacher’s guiding role, student self-as-
sessment, individualised learning, and seamless technolog-
ical fit within educational goals.

Despite these positive outcomes, the study identified
several persistent challenges, including infrastructure
deficiencies, digital inequality, and difficulties in provid-
ing comprehensive teacher training. These issues pose
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B yCJ0BUAX NUPPOBON TpaHchopMmauuy o0pa3oBaHUA, a TakXke MPOAHAJIM3UPOBATh HMCIIOJIb30BaHUE WHHOBAILMOHHBIX
TEXHOJIOTUH U UX MHTETPalLliIo B COBPeMeHHYI0 06pa3oBaTesbHyIo cpealy. B nccieqoBaHmm ObLTH paCCMOTPEHH! KITIOUEBBIE
acnekTol IUdpoBoro o00pa3oBaHMA, CTPATErMyd NOBBIIIEHUA IM(GPOBOI KOMIIETEHTHOCTH II€JaroroB M OCHOBHEIE
¢axTopsl mpodeccroHaIbHOTO pocTa. B cTathe paccMoTpeHa poJib HUGPOBBEIX 00pa30BaTeIbHBIX TEXHOJIOTUI B yUeOHOM
rporecce M BONPOCH Pa3BUTHUA IUMPOBON KOMIETEHTHOCTU yuuTesed. MHTerpauus IUGpOBBIX TEXHOJIOTHMN ObLIa
HampapJjieHa Ha NoBblleHHe 3G(eKTUBHOCTHA U JOCTYIMHOCTH oOpa3oBaHMA. B ncciegoBaHny ObI MpOaHAJIM3UPOBAH
nporecc nudpoBU3anuy cucteMbl obpasoBaHua KeIpreizckoil Pecny6/IMKY, €ro OCHOBHBIE HAIlpaBJIEHUS U MOJIyYeHHBIE
pe3yJibTaThl. PacCMOTpPEeHbI TpU yPOBHA TEXHOJIOTMYECKOIN KOMIIETEHTHOCTH yuuTesei: 6a3oBas 1udpoBas rpaMOTHOCTD,
OpraHu3anys TEXHOJIOTMYeCKONH U NpodecCHOHAJIbPHON MAeATeIbHOCTH, WH(pOpMAanMOHHAsA TPpaMOTHOCTb. B pamkax
vcciieJoBaHuA ObUT MPOBEJIeH 3KCIIepUMEHT C y4acTHeM IpernojaBaTesiell U CTYNeHTOB BBICHINX YYeOHBIX 3aBeleHHI.
DKcreprUMeHTaJIbHBIE I'PYTIITHI ICIIOIb30BaN U poBbie o6pa3oBaTesbHble maTdopmsl (Google Classroom, Moodle, Zoom
U JIp.) Y UHTEepPaKTUBHBIE METO/Ibl 00yueHUs (BUOEOYPOKH, OHJIAlH-TECTUPOBaHNe, UdpoBble cumyJAnun). CpaBHeHHE
pe3yJIbTaTOB BXOJHOTO W WTOTOBOTO TECTHPOBAHUA IO3BOJIMJIO IPOAHAJM3UPOBATh W3MEHEHHA B ypOBHE 3HAHUH
CTY[leHTOB. Pe3yJibTaThl 5KCIIepHMeHTa [0Ka3asd, YTO B IPYIIe, UCIOJIb3YyIOIel MU(POBE TEXHOJIOTUY, TOKA3aTeIn
yCBOEHHUs 3HaHUU noBbicuiKch Ha 25-30 %. Kpome Toro, ObLI0 OTMEYEeHO pa3BUTHUE aHAJIMTUYECKOTO MBIILIEHUA,
KPUTHYECKOTO MOAXO0/la M CAMOCTOSTEJIBHOIO OO0y4YeHHA CTyAeHTOB. IloBeimeHue nudpoBOi rPaMOTHOCTU YUYUTEJEH
TaKXe 0Ka3ajio 3HAYMTEJIbHOEe BJIMAHUE Ha 3G(eKTHBHOCTh 00pa3oBaTesIbHOrO npouecca. IIpoBeieHHOe HCCIeOBaHNE
MIOATBEPAWJIO TOJIOKUTEbHOE BJIMAHME IHUGPOBBIX 00pa30BaTEIbHBIX TEXHOJIOTWH Ha MHpodecCHOHAJIbHOE pa3BUTHE
CTYZleHTOB U mejaroro. OQHAKO OCTAJIMCh HEPEmIeHHBIMU INpOOJIeMbl, CBA3aHHBIE C HEXBATKOU WHGPaCTPYKTYPBHI,
nudpPOBBIM HEPABEHCTBOM U TPYAHOCTAMH B 00y4eHHH mnejaroroB. i 3)GEeKTUBHOrO HCHOJIb30BaHUA IHUMPOBBIX
TEXHOJIOTUH HeOoOXOAMMO INPOBOJUTH CHUCTeMaTH4ecKoe oOydeHUe yuuTesed U yJIydllaTh TeXHUYecKoe obecreyeHue
obpa3oBaTesIbHBIX yUpexXaeHU!

KrnioueBble cnoBa: nudpoBoe obpa3oBaHHe; KOMIETEHTHOCTh yYUTEJIeH; MHHOBALMIOHHbIE TEXHOJIOTUM; OHJIANH-
obyueHue; nudpoBas rpaMOTHOCTh; MHTEPAKTUBHbBIE METOBI; MpodeccroHaIbHOEe pa3BUTHE
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