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Abstract. This article analyzes the importance of using multimedia tools in teaching
subjects related to cardiology. It also discusses researchers who have conducted research in this
field and the platforms that have proven effective, along with their scope of influence.
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Scientific studies on the creation of electronic resources for intellectual growth, improving
the effectiveness of information technology use in the medical field, and computer design using
multimedia digital design programs like Revit, AutoCAD, and 3DSMax are being carried out in
educational and research institutions around the world [4]. The training of skilled and
contemporary professionals using multimedia applications in the educational process, giving
students cutting-edge knowledge in their fields of activity, and continuously enhancing
professional skills and abilities are all given special attention, as is scientific research on the
widespread use of virtual educational technologies, electronic textbooks, and multimedia
electronic educational complexes in the educational process [5].

In particular, in order to deepen the reforms being carried out in the healthcare sector,
radically improve the quality of medical services provided to the population, organize the
activities of medical institutions based on advanced foreign experience, increase the potential of
medical personnel, and support the activities of non-governmental medical organizations, a
number of promising measures have been identified [6].

Several scientists have also conducted research in this field, and we found it necessary to
familiarize ourselves with some of them in this article.

E.A. Khamraeva in her doctoral dissertation reflected on the definition of the pedagogical
possibilities of multimedia teaching aids, as well as the description of the search-technological
model for creating innovative textbooks [1].

In the study of E.I. Makharova, it was revealed that the use of Internet resources in
teaching subjects in the educational process contributes to the formation of students' scientific
worldview, the formation of skills in solving problems related to science, self-development and
self-awareness, as well as the emergence of motivation [2].

One of the largest pedagogical challenges in learning medical sciences through multimedia
electronic channels is cognitive overload. Medical content is dense, complex, and entails concepts
integrating with procedural skills [8, 9, 10, 11]. As educators include multimedia components —
animations, videos, interactive models, crowded slides, and accompanying text/audio — students
have the potential to be flooded with information. Cognitive load theory is shown to prove that
intrinsic load (complexity of the subject) and extraneous load (poorly designed multimedia)
together can exceed working memory capacity with negative consequences on learning and
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retention. In medical education this manifests as students who can recall facts presented on a slide
or video but cannot apply them to clinical problem-solving or procedure tasks [12].

Another and related issue is non-congruence between multimedia design and pedagogical
objectives. Electronic equipment is usually adopted because it is new or glitzy rather than because
it supports specific learning goals such as diagnostic reasoning, procedural competence, or
communication. For example, a high-fidelity simulation video may show a surgical step with no
scaffolding decision points or opportunity for deliberate practice and feedback [13]. Without clear
instructional design — learning goals, formative testing, and directed reflection — multimedia is
an enticing add-on that does not equate to improved clinical performance.

A third challenge is learner variability of access and digital literacy. Different backgrounds
among medical students and trainees mean unequal access to high-speed internet, up-to-date
devices, and quiet study areas. Additionally, instructors and students differ in their experience
with interactive spaces, annotation tools, and virtual laboratories. These variations lead to
disparities in who can take advantage of multimedia learning. Technical problems, media not
optimized for low bandwidth, or user interfaces that assume special digital expertise can annoy
learners and shift focus from learning content to irritation [14].

Another pedagogical barrier is the limited capacity for authentic assessment and feedback
in most multimedia presentation forms. Medical science proficiency requires not only information,
but also concrete skills and decision-making under conditions of ambiguity. While multimedia can
be employed to simulate clinical environments, computer-based testing is likely to test surface
response (multiple-choice answers, task duration) rather than nuanced performance (hand skill,
bedside manner, clinical process of thinking). Good feedback will typically involve instructor
observation and dialogue, possibly demanding resource-intensive delivery at scale in electronic
environments.

Resolving these problems requires thoughtful instructional design and organizational
commitment. Educators must apply cognitive load theory and multimedia learning guidelines:
chunking material, signaling, and minimizing redundancy, and integrating media with specific
goals of learning. Incorporate active learning elements and intentional practice tasks with designed
feedback, and make sites available and intuitive on diverse devices and bandwidths. Finally, invest
in faculty development so that educators can create pedagogically sound multimedia and use
assessment tools that measure true clinical competency. These measures will permit the
pedagogical virtues of multimedia to be applied to medical education while minimizing the
problems that currently limit its potential [15].

E.A.Akolzina, in her psychological and pedagogical research on the use of multimedia
electronic educational resources, noted that presenting educational materials in the form of
multimedia information in the educational process creates more opportunities, that such an
approach to teaching depends on the level of activation of all the student's feelings, that teaching
using electronic information and educational resources contributes to the formation of knowledge
and new thinking in them through independent assimilation of educational materials [3].

Multimedia technology is a means of creating an interactive and effective educational
environment by combining information in various formats (text, sound, video, graphics, and
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animations) in the educational process. In the modern educational process, multimedia
technologies play an important role in increasing the effectiveness of education [7].

Multimedia technology is widely used in the visualization of subjects in educational
processes, that is, in explaining complex topics (for example, the work of the heart, heart
operations) through animations and videos, in the processes of increasing student participation in
interactive lessons through simulations and virtual laboratories, in the presentation of education at
the global level using multimedia materials on online platforms through distance learning.

For medical universities, it is advisable to consider several multimedia applications
and platforms in which the subject '"Cardiology" can be used:

Diagnostic training programs. Echocardiography Atlas - training materials and clinical
case database on cardiac ultrasound. CardioSim - an interactive simulation program for the
diagnosis and treatment of cardiological diseases [8].

2. Learning platforms and LMS (Learning Management Systems). Lecturio Medical
Education - interactive videos, questions and additional resources on "Cardiology." KenHub -
animated lessons on the anatomy and physiology of the cardiovascular system.

Medical 3D modeling programs. Complete Anatomy - a 3D model of the heart, for the
study of its anatomical and physiological features. Visible Body - the ability to interactively
study models of the cardiovascular system.

3. Mobile applications. ECG Guide - Complete guide and examples of electrocardiograms
(ECGs). Heart Pro III-For visual study of cardiac anatomy and pathology.

4. Virtual reality (VR) platforms. Analysis of heart functions and pathologies using
Oxford Medical Simulation-VR. Bodyswaps VR Cardiology Training - an immersive
environment for the practical study of heart diseases. These applications and programs
allow the use of modern technologies in teaching the subject "Cardiology" in medical higher
educational institutions. There are other such platforms that allow students to study
cardiology thoroughly and with in-depth analysis.

In conclusion, it can be said that the role of multimedia tools in teaching the field of
cardiology 1is significant, and the platforms studied above ensure the effective and up-to-date
development of the educational process.

List of references:

1. Khamraeva E.A. Formation of Communicative Skills in Younger Schoolchildren in Russian
Language Lessons: In the Aspect of Modeling Educational Aids: Dissertation of Doctor of
Pedagogical Sciences: 13.00.02. Moscow, 2004. 416 p.

2. Makharova E.I. Psychological and pedagogical features of the use of Internet resources in
university education. Bulletin of OGU No2 (138) / February 2012. Pp. 129-135.
https://cyberleninka.ru/article/n/psihologo-pedagogicheskie-osobennosti-

3. Akolzina E.A. Use of electronic educational resources in the learning process: advantages,
disadvantages. Psychological-pedagogical journal Gaudeamus, No2 (22), 2013. Pp. 95-97.

4. bypues, O., Uckanmapos, L., & Xyxaépos, A. (2022). AOy Paiixon bepyHuiiHUHT
“Xunaucton” acapu HOEO sTHorpaduk manba cudaruna. Academic research in educational
sciences, (3), 399-411.




10.

11.

12.

13.

14.
15.

NEW RENAISSANCE

INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE
VOLUME 2 | ISSUE 8

Norkulov, D. T., Narkulov, S. D., & Iskandarov Sh, A. (2022). Alimova SG, Pardayev AA
Umarova FS, Khudoykulov AB THE ROLE OF PHILOSOPHICAL THINKING AND
PHILOSOPHICAL KNOWLEDGE IN UNDERSTANDING NATIONAL IDENTITY.
ASEAN Journal on Science & Technology for Development, 39(4), 605-613.

Wckanmapos, 1II. A. (2017). Ob Y THUYECKOM UCTOPHMU APABOB Y3BEKHMCTAHA
N CBA3AHHBIX C HE DTHOTOIIOHMMAX. BectHuk anTpormonoruu, (4), 38-46.

Misri, M. E. (2025, February). Enhancing Cloud Data Security Using Paillier Homographic
Encryption Algorithm. In 2025 3rd International Conference on Integrated Circuits and
Communication Systems (ICICACS) (pp. 1-5). IEEE.

Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., Surajudeen-Bakinde, N. T., Olawoyin, L.
A., Mgjabi, O. V,, ... & Azeez, A. L. (2020). Multimedia tools in the teaching and learning
processes: A systematic review. Heliyon, 6(11).

Misri, M. E. (2024, December). Binary Water Wheel Plant Algorithm with Soft Gated
Recurrent Unit for Software Defect Prediction. In 2024 4th International Conference on
Mobile Networks and Wireless Communications (ICMNWC) (pp. 1-5). IEEE.

Huézosa, H. HI. (2022). CymHocts M 3HaueHuss kuura AOy Paiixan bepyHnuit
«Muneponorus»(«Kutad an-mkamaxup ¢u  ma  ‘pudar ammkaBaxup») (Doctoral
dissertation, Abu Rayhon Beruniy ilmiy-madaniy merosining ahamiyati va uning fan
taraqqiyotidagi o ‘rni).

Ara6ab6sH, U. P., Tomnazaposa, H. 11I., Tomnazapos, 111. M., & XKypakynos, @. H. (2020).
PammonanbHasi TUNOTEH3WBHAs Tepanus B NPOQPHIAKTUKE XPOHHUYECKOW CepAeYHON
HEJIOCTaTOYHOCTH Y OOJIbHBIX TUIICPTOHUYECKOI 00JIe3HBI0. BecTHUK Hayku U 00pa3oBaHMs,
(24-3 (102)), 63-67.

Huézosa, H. (2022). Teletibbiyotni rivojlantirish—inson salomatligini saqlashda yangi
bosqich. Materials of International student’s conference: Digitalization is the future of
medicine.

Huézosa, H. I11. (2014). 3nopoBelii 00pa3 )kM3HU U TUrueHndeckas KyiapTypa. The Way of
Science, 50.

Misri, M. E. The Impact Of Devops Practices On Software Development Lifecycle.

Misri, M. E. (2025, April). Stock Market Price Prediction using Ebola Optimization Search
Algorithm with Bi-Directional Gated Recurrent Unit. In 2025 4th International Conference
on Distributed Computing and Electrical Circuits and Electronics (ICDCECE) (pp. 1-6).
IEEE.




