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DEVELOPMENT OF AN
INTEGRATED LEARNING
MODULE BASED ON DIGITAL
TECHNOLOGIES IN THE
EDUCATIONAL PROCESS

Umirov llkhom Iskandar ugli
Associate Professor, PhD, Jizzakh Polytechnic Institute

Abstract: This paper presents the theoretical and practical aspects of developing an integrated learning module through
the use of digital technologies in the educational process. The concept of the learning module is based on modern peda-
gogical technologies, the capabilities of the digital learning environment, and the principles of interdisciplinary integration.
The results of the study show that the implementation of an integrated module on digital platforms enhances students’
independent learning activity, develops technological thinking, and contributes to the formation of interdisciplinary com-
petencies.

digital technologies, integration, learning module, digital learning environment, competence, technological
thinking.
Annotatsiya: Ushbu maqgolada ta’lim jarayonida ragamli texnologiyalardan foydalanish orqali integratsiyalashgan ta’lim
modulini ishlab chigishning nazariy va amaliy jihatlari keltirilgan. O‘quv modulining konsepsiyasi zamonaviy pedagogik
texnologiyalar, ragamli ta’lim muhitining imkoniyatlari va fanlararo integratsiya tamoyillariga asoslanadi. Tadgiqot natijalari
shuni ko‘rsatadiki, ragamli platformalarda integratsiyalashgan modulni joriy etish talabalarning mustaqil ta’lim olish faol-
ligini oshiradi, texnologik tafakkurni rivojlantiradi va fanlararo kompetensiyalarni shakllantirishga yordam beradi.

ragamli texnologiyalar, integratsiya, o‘quv moduli, ragamli o‘quv mubhiti, kompetensiya, texnologik fikrlash.
AHHOTaums: B gaHHon paboTe npeacTaBneHbl TEOPETUYECKNE U MPAKTUYECKME acneKTbl pa3paboTkn MHTErpupoBaH-
HOro moAyns obyyeHns ¢ ncnonb3oBaHeM LM poBbIX TEXHONMOrMM B obpasoBaTtensHom npouecce. KoHuenums y4yebHoro
MOZYrS OCHOBaHa Ha COBPEMEHHbIX MeAarorm4eckmx TEXHOMOrMSAX, BO3MOXHOCTAX LndpoBon obpas3oBaTenbHON Cpeabl
1 NPUHLMNAxX MeXnpeaMeTHOM nHTerpaumnn. Pesynsratsl nccnefoBaHvs NoKasbiBatoT, YTO BHEAPEHVE MHTErPUPOBAHHOIO
MOAYNS Ha LUMdPOBbIX NratdopmMax NoBbILLIAET CaMOCTOATENbHYI Y4eOHY akTUBHOCTb CTYAEHTOB, Pa3BMBAET TEXHO-
NOrM4ecKkoe MblLLUeHe 1 cnocobcTByeT (hOPMUPOBAHMIO MEXANCLMUMITMHAPHBIX KOMNETEHLNN.

LUMPOBbIE TEXHOMOIUM, UHTErpaumnsi, y4ebHbIi Mogynb, undpoBas yyebHass cpena, KOMMETeHT-
HOCTb, TEXHONMOMMYECKOE MbILLIIIEHME.

The development of the education system in modern society is closely related to the processes of digital
transformation. As a result of globalization, the rapid development of information technologies, the widespread
use of artificial intelligence and automated systems, a qualitatively new stage is emerging in the content, forms,
and methods of education. Especially in higher educational institutions, the organization of the educational
process based on digital technologies, the development and implementation of integrated teaching approaches
is one of the pressing issues of today.

The application of digital technologies in education is not only the modernization of teaching aids, but also
raising the educational activity of the student to a new qualitative level. The digital educational environment
ensures interactivity, openness, personality orientation, and flexibility at all stages of the educational process.
At the same time, the organization of the educational process in this environment based on interdisciplinary
integration increases the effectiveness of teaching, develops the creative and analytical thinking abilities of the
student’s personality.

An integrated educational module is an educational model that combines several disciplines, technologies,
and types of practical activities into a single digital system, which serves to form a complex of knowledge, skills,
and competencies in students. In such a module, each topic or section is logically interconnected, and their
content is presented in integration with real-life situations. As a result, the student not only acquires theoretical
knowledge, but also has the opportunity to apply it in practice.
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In recent years, such concepts as “digital competence,” “artificial intelligence-based learning,” “virtual labo-
ratories,” “cloud environment learning” have been widely used in the education system. This process requires
new approaches to the development and implementation of training modules. In particular, the creation of inte-
grated educational modules on digital platforms provides opportunities for visualization of educational mate-
rials, consolidation through interactive tasks, and automatic analysis.

Also, training modules developed on the basis of digital technologies:

» allows for the individualization of the student’s learning activity;

+ automates the teacher’s control function;

* ensures time and resource savings in the educational process;

» creates conditions for the effective organization of distance learning.

The scientific and methodological foundations for creating integrated educational modules are developed
based on the principles of pedagogical design, a systematic approach to education, and didactic integration.
Therefore, the development of an integrated educational module based on digital technologies is an effective
way to improve the quality of the educational process, the formation of digital competencies, and the strength-
ening of students’ readiness for professional activity.

In this study, the main goal is to determine the effectiveness of their influence on the educational process
by developing such integrated educational modules, testing them in the digital environment, and analyzing the
results.

In recent years, the issue of integrating digital technologies into the educational process has become the
central direction of educational innovations on a global scale. Therefore, the research works of many domestic
and foreign scientists in this area deserve attention.

The theory of organizing the educational process based on digital technologies is widely covered in the
scientific research of such scientists as V.P. Bespalko, A.A. Verbitskiy, E.S. Polat, B.T. Langer, and P. Mishra. In
their opinion, digital educational technologies increase cognitive activity in students, ensure the flexibility of the
learning process, and allow for the individual organization of the learning process [':23.6.4,

A.A. Verbitskiy (2021) in his concept of “Context-based learning technology” emphasizes the need to
connect the student’s learning activity with a real-life context using digital tools. In his opinion, educational
modules should be considered as a means of strengthening interdisciplinary integration!".

In the concept of “System of Pedagogical Technologies,” put forward by V.P. Bespalko (2020), the princi-
ples of modulation, phasing, and feedback of the educational process occupy a central place. It is these princi-
ples that form the basis of the methodology for creating digital learning modules 2.

Among Western scientists, the TPACK model (Technological Pedagogical Content Knowledge), developed
by P. Mishra and M. Koehler (2009), is recognized as one of the scientific and theoretical foundations of digital
learning systems. According to their model, the teacher creates an effective learning environment by integrating
technological, pedagogical, and content knowledge. This approach is an important theoretical basis for the
development of an integrated learning module “.

The document “Digital Learning and Competence Development Framework,” developed by UNESCO
(2022), emphasizes the priority of modular and interactive approaches to the development of competencies in
digital education. In it, the adaptation of education to the digital ecosystem, active participation of the teacher
and student in cooperation are recognized as criteria determining the effectiveness of the digital educational
module ¥,

Among Uzbek scientists Sh. Kholmatov (2021) , I. Karimov (2023) , D. Khusanov (2024) and |. Umirov
(2024) in scientific research, issues of the digital educational environment, the integrated learning process,
and the development of students’ technological thinking competence are widely covered. In their opinion, the
digital learning module complements traditional forms of learning, engages students as active participants, and
increases the effectiveness of learning ['%-7:8.9],

For example, I. Karimov (2023) in his research found that as a result of the development of educational
modules through digital platforms (Moodle, Google Classroom, Edmodo) and their testing based on interdisci-
plinary integration, the ability of students to learn independently increased by 20-25% .

D. Khusanov (2024) put forward the principle of “digital project activity” in the integration of educational
modules. According to it, within the framework of the module, the student combines knowledge of several
disciplines simultaneously through practical tasks, which develops the competence of technological thinking ¥,
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Also, A. Tukhtaev (2022) proved the possibility of forming an individual educational direction through
the use of artificial intelligence technologies in digital educational modules. It shows that automatic feedback
systems based on student activity results increase the effectiveness of digital learning by up to 30% !""l.

In foreign practice, in particular, the experience of Korea, Finland, Estonia, and Singapore shows that the
introduction of digital integrated training modules into the educational process increases not only the quality of
training, but also the digital potential of the national innovative economy.

Analysis of the above-mentioned scientific sources shows that the development of an integrated educa-
tional module based on digital technologies is one of the most promising areas of the modern education system.
However, in existing studies, the issues of adaptation of training modules to the conditions of the local educa-
tion system, determination of criteria for the effectiveness of interdisciplinary integration, as well as develop-
ment of indicators for assessing digital competence have not been fully resolved. Therefore, these aspects will
be the focus of this study.

The methodological basis of the research consists of advanced pedagogical theories on the digitalization
of the educational process, the modular system of teaching, and the organization of interdisciplinary integra-
tion. The methodology in this area is based on the following scientific approaches:

A systematic approach considers the educational process as a system consisting of a single, intercon-
nected component. In this case, the digital educational environment, teacher activity, student activity, and
educational resources are analyzed in mutual integration.

The integrative approach involves the development of the content of the educational module based on
interdisciplinary connections, combining theoretical knowledge and practical tasks into a single conceptual
model.

The personality-oriented approach allows taking into account the individual characteristics of each student,
the level of training, interest, and learning speed in the digital learning module.

The digital pedagogy approach is based on the principles of organizing the educational process through
artificial intelligence, online platforms, virtual laboratories, and digital educational resources.

In the study, the stages of development of an integrated training module based on digital technologies were
defined as follows:

1. Analytical stage: existing scientific sources, digital education systems, and modular learning experiences
were studied; existing problems were identified, and a scientific basis for their solution was developed.

2. Design stage: the structure, content, learning objectives, interactive components, and evaluation criteria
of the digital training module are developed.

3. [Experimental stage: the created module is tested with the participation of students of technical univer-
sities.

Stage of analysis of the results: statistical analysis of the experimental data, assessment of the effective-
ness of the training module, and formation of scientific conclusions.

Within the framework of the study, an integrated educational module based on digital technologies was
developed and tested as an experiment in technical higher educational institutions. The experiment was
conducted over a 6-month period, with a total of 120 students participating. The main goal of the study was to
determine the effectiveness of the developed educational module’s influence on the educational process.

During the experimental work, the level of formation of students’ knowledge, skills, and competencies was
compared before and after the introduction of the module. According to the analysis results, the level of mastery
among students of the experimental group increased by an average of 22%, the accuracy of performing prac-
tical tasks increased by 18%, and independent learning skills increased by 1.6 times. It was noted that the
indicator of digital competence increased from 0.68 to 0.87. In the control group, changes were in the range of
5-7%, which confirms the high effectiveness of the training module.

The results of a survey conducted to study students’ attitudes towards the learning process showed that
87% of students noted that interactive classes in the digital module made the learning process more interesting,
79% of students noted that they mastered topics more deeply through digital tasks, and 82% of students noted
that the feedback system based on artificial intelligence helped to analyze learning errors.

Teachers who used the digital module also achieved significant results. According to them, the time spent
on managing and controlling the educational process has decreased by an average of 25%, the possibility of
online analysis of learning outcomes has increased, and the possibility of involving students with low learning
motivation in training as active participants has expanded.

606



r >
2026-yil, may, 5(2)-son M A Ny

Experimental data were analyzed using mathematical and statistical methods. As a result of the correla-
tion analysis, the correlation coefficient between students’ digital competence and the level of mastery was
R = 0.78, which indicates a strong positive correlation. The results of the statistical analysis were considered
reliable (P < 0.05).

After the introduction of the integrated training module, an increase in the education quality index from
0.72 to 0.89 was observed. Module usage efficiency (based on resource usage, task completion speed, and
feedback activity) improved by 31%. These figures prove the practical effectiveness of the training module and
its positive impact on the quality of education.

The results of the analysis showed that the integrated educational module, developed on the basis of
digital technologies, complements traditional methods in the learning process, activates students’ independent
learning activities, and contributes to the formation of technological thinking competencies.

The research results showed that the development of an integrated educational module based on digital
technologies is an effective form of modernization of the educational process. Such a module increases the
interactivity, flexibility, and activity of students in learning activities.

The digital integrated educational module strengthens interdisciplinary connections and forms a complex
of knowledge and practical competencies in students. As a result, the effectiveness of student learning, inde-
pendent work skills, and digital literacy increase significantly.

Statistical analysis of the experimental work proved the positive influence of the module on the quality of
education and learning motivation. Also, the processes of managing, monitoring, and analyzing the educational
process have been simplified for teachers.

Based on this, it can be said that the integrated educational module based on digital technologies is an
effective means of improving the quality of education, developing technological thinking and digital competen-
cies in students. Applying this approach to other disciplines and areas will allow for further expansion of the
digital education ecosystem and raising education to an innovative level.
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