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ABSTRACT

This article examines the pedagogical foundations and technologies for increasing the effectiveness of the credit-module system
in medical education and substantiates the role of integrating fundamental and clinical sciences.
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INTRODUCTION

Modern medical education is undergoing a period of global
transformation. The requirements set by the World Health
Organization (WHO) and the World Federation for
Medical Education (WFME) demand that future doctors
possess not only fundamental knowledge but also a high
level of clinical competence and skills for continuous self-
development (lifelong learning). The Concept for the
Development of the Higher Education System of the
Republic of Uzbekistan until 2030, along with regulatory
legal documents on medical education reform, define the
organization of the educational process based on the credit-
module system (ECTS) as a priority task. [1]

However, the transition to a credit-module system in higher
medical education institutions requires more than just
changing the method of calculating academic workload,; it
necessitates a renewal of the pedagogical paradigm of
education. In medicine, a number of pedagogical
contradictions are emerging during the shift from the
traditional "subject-centered” model to a “student-
centered" and "competency-oriented" system. In
particular, issues such as the lack of integration between
fundamental and clinical sciences, the low effectiveness of
students' independent study hours, and the objectivity of
the assessment system remain pressing problems awaiting
a solution.

Currently, in the context of the rapid growth of information
volume worldwide, higher medical education institutions
are also required to reconsider traditional teaching
methods. The technology we propose is aimed at solving
this very problem through digital transformation and an
adaptive approach. The main requirement of the credit-
module system is the proper management of a student's
independent learning. However, in practice, we observe
that all students are given tasks of the same difficulty level.
This leads to an uneven distribution of the cognitive load
and a decrease in learning effectiveness.

The theoretical foundations of the credit-module system
have been studied internationally by researchers such as R.
Harden and J. Frank, and domestically by scholars like N.
Muslimov and Sh. Qurbonov. However, the technology for
enhancing the pedagogical effectiveness of the credit-
module system, specifically considering the unique aspects
of medical education (clinical practice, simulation training,
deontology), has not been sufficiently researched. [2,3,4]

The objective of our research is to develop and practically
validate an effective pedagogical technology for forming
the professional competencies of future doctors through the
implementation of a credit-module system in higher
medical education institutions. This involves creating a
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pedagogical technology that monitors students' individual
development trajectories and digitally visualizes their
clinical skills within the framework of the credit-module
system.

The relevance of the credit-module system in medical
education is substantiated by several fundamental, closely
interconnected factors:

Firstly, as modern medicine transitions to the principle of
"evidence-based medicine," physicians are required to sift
through and analyze vast amounts of data to find what is
necessary. Independent study, the cornerstone of the credit-
module system, is the sole pedagogical mechanism for
developing this skill in students. However, in practice,
students' independent study hours are often unsupervised
or ineffective, necessitating improvements to the system.

Secondly, the fragmentation among medical sciences - that
is, teaching anatomy, physiology, and clinical subjects in
isolation - causes a delay in the formation of a "clinical
picture” for students. Within the ECTS framework, it is a
pressing pedagogical need to develop the ability of future
doctors to take a holistic approach to a patient's condition
through the modular integration of subjects.

Thirdly, there is the issue of international academic
mobility and diploma recognition. For graduates of
Uzbekistan's medical education system to be competitive
in the global labor market, the educational process and
assessment criteria must fully comply with international
standards (WFME). This requires re-evaluating credits not
only as a measure of hours but also as a measure of
competence.

Fourth, traditional assessment methods (oral exams,
simple tests) are inadequate for objectively evaluating a
doctor's clinical skills. The necessity of integrating modern
technologies, such as the Objective Structured Clinical
Examination (OSCE), into the pedagogical system during
the process of "defending" credits demonstrates that this
topic holds not only theoretical but also critical practical
importance.

Based on the above, developing technologies to increase
the pedagogical effectiveness of the credit-module system
in higher medical education is a strategic direction for
managing educational quality. In modern medical
education, ensuring objectivity in assessing students'
clinical competencies and monitoring their independent

learning trajectories remain among the most pressing
issues. Existing academic management systems are
primarily focused on administrative record-keeping and
lack the capability for visual analysis of a student's
individual clinical development.

METHODOLOGY

Systemic-functional, competency-based, and student-
centered approaches were adopted as the methodological
basis of the research. The research was conducted in three
stages (analytical-diagnostic, design-experimental, and
generalizing) from 2023 to 2025. A total of 680 senior
students (3rd, 4th, and 5th year) and 60 faculty members
participated in the study.

The following set of methods was used to test the scientific
hypothesis:

1. Pedagogical modeling: Creation of a structure for
the credit-module system based on the integration of
medical-biological and clinical sciences.

2. Clinical-pedagogical testing: Specially designed
multi-stage "Clinical Case-studies™ to assess students'
diagnostic reasoning abilities.

3. OSCE (Objective Structured Clinical
Examination): Assessment of practical skills across 10
stations (e.g., emergency care, patient communication,
diagnostic procedures).

Statistical analysis of data

The obtained results were processed using mathematical
and statistical methods. The significance of intergroup
differences was determined using the Student's t-test and
the Fisher's exact test.

In the experimental group, the educational process was
conducted in the following stages:

. Stage I: Interdisciplinary "Horizontal Integration"
(e.g., modules at the intersection of Pharmacology and
Internal Medicine).

. Stage Il: Digitalization of independent study,
effective organization of students' independent learning
using interactive methods, and implementation of
pedagogical monitoring.
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. Stage I1I: Demonstration of not only theoretical
knowledge but also practical results on simulators during

credit defense.

Socio-pedagogical indicators of the research results (expert evaluation results)

Control | Experimental |
o ) Difference t-test
Assessment criteria (skills) | group group
(A) (p<0.05)
(n=340) (n=340)
Analysis of the clinical
o _ _ 684+42 | 83731 +15.3% 2.84
situation and diagnosis
Performing Practical
_ _ 62.1+55| 925+24 +30.4% 3.12
Manipulations (OSCE)
Independent Work  with
_ _ 589+6.3 | 88.2+39 +29.3% 2.95
Medical Information
Total Average Score 63.1 88.1 +25.0% 3.02

RESULT AND DISCUSSION

The research findings confirm that students trained within
the "Fundamental-Clinical Integration™ block
demonstrated an increased depth of understanding of
pathological processes. It was found that students formed
logical connections instead of relying on rote
memorization. Organizing the educational process based
on a systematic-integrative approach within the credit-
module system changed both the quantity and quality of
students' knowledge acquisition. The research results
indicate that the role of digital monitoring and the LMS
(Learning Management System) platform was invaluable.
While independent study in the control group was often a
mere formality, students in the experimental group spent
an average of 12.5 more hours on virtual simulators. This
allowed them to develop their practical skills to a level of
automaticity. The professional competencies of students
were digitally monitored through the digitalization of the
educational process based on credit-module principles, the
effective organization of students' independent learning
using interactive methods, and the implementation of
pedagogical monitoring.

Unlike the traditional credit-module system, our proposed
technology:

. Credits were evaluated as "acquired skills" rather
than just "hours completed.”

. As a result of OSCE examinations, the number of
clinical errors among students was observed to decrease by
a factor of 2.8 compared to the control group.

. The content of independent study was adapted to
the student's future medical specialty, which led to a 42%
increase in motivation.

In conclusion, it can be stated that the increase in
pedagogical effectiveness is linked not only to technical
tools but also to the "horizontal integration™ of educational
content and the "objective structure” of assessment.

The proposed technology and its algorithm on the Moodle
platform are an effective tool for the automated monitoring
of students' independent learning and for providing them
with individual learning trajectories. This technology was
developed based on fundamental pedagogical approaches
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and key principles for the successful implementation and
effectiveness of the credit-module system, such as: the
"Student-Centered”  approach  (individual learning
trajectories, active teaching methods, reflection, and self-
assessment); the "Competency-Based" approach; the
Principle of Modularity; the Principle of Credit
Calculation; the Principle of Adaptability and
Individualization; the Principle of Result-Orientation; and
the Principle of Encouraging Independent Learning.

CONCLUSIONS

The results of the study on improving the pedagogical
effectiveness of the credit-module system in medical
higher education institutions have allowed for the
formulation of the following general conclusions:

1. The necessity of systemic transformation: The
credit-module system is not merely an administrative
management mechanism, but a pedagogical framework
that requires restructuring educational content based on a
competency-oriented approach. As demonstrated in the
research, interdisciplinary integration (biochemistry-
physiology-therapy) increases the students' clinical
thinking coefficient by an average of 22.4%.

2. A qualitative shift in independent learning:
Integrating LMS platforms into the educational process is
an essential condition for effectively managing the
significant proportion of hours (60%) allocated to students'
independent work. This improves students' ability to
independently analyze information and make decisions by
29.3%.

3. A new assessment model: Using OSCE (Objective
Structured Clinical Examination) technology to confirm
credit acquisition eliminates subjectivity in assessment and
allows for a 1.5 times more accurate measurement of a
student's practical preparedness compared to traditional
methods.

Practical recommendations.

To manage the quality of medical education and further
enhance the effectiveness of the credit-module system, the
following recommendations are proposed:

. Modernizing  curricula:  Transitioning  the
educational programs of medical universities from a linear
model to a modular-block model, thereby organizing the

teaching of fundamental sciences in conjunction with
clinical practice;

. Introducing a mentorship system: Developing an
institute of "academic tutors/mentors” to guide students'
independent work for each module;

. Forming a digital portfolio: Monitoring a student's
credit accumulation process not just as a grade, but in the
form of an "electronic competency portfolio” that reflects
their acquired skills (number of procedures performed,
cases solved, scientific activity);

. Increasing the capacity of simulation centers:
Reinforcing the system of "defending™ at least 30-40% of
credits as practical skills in simulation centers and at
clinical sites.

In conclusion, the proposed pedagogical technology serves
to transform medical students from mere subjects of
knowledge acquisition into competitive specialists who
independently manage their own professional trajectories.
Integrating LMS platforms into the educational process
automates 70% of a student's independent learning,
allowing the instructor's time to be directed toward solving
the most critical problems (analyzing clinical cases). This
elevates the pedagogical effectiveness of independent
learning to a qualitatively new level.
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