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Abstract 

Modern medical education faces the challenges of digitalization, globalization and rapid 

technological changes, which requires rethinking the content and methods of teaching 

fundamental disciplines. One such discipline is biophysics, which provides an 

interdisciplinary link between physics, biology and clinical practice. The article 

considers the role of competence approach as a conceptual basis for modernization of 

teaching of biophysics in medical schools, analyzes international educational models 

and national reforms in Uzbekistan. Methodological guidelines for the implementation 

of innovative learning technologies capable of ensuring the formation of professional 

competences of students are determined. Emphasizes the need to develop adapted 

pedagogical solutions that integrate active forms of learning and digital tools, on the 

basis of which the ground is created for the application of modern technologies to 

optimize the educational process. 
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Introduction:  

Global medical education has undergone significant changes in the past two decades, 

driven by global digitalization trends, accelerated scientific and technological progress 

and changing socio-professional requirements [1], [2]. Traditional knowledge-based 

learning models are no longer able to fully provide the training of professionals capable 

of acting in conditions of clinical uncertainty, quickly adapt to new technologies and 

interact effectively in inter-professional teams. 

In these circumstances, the competence approach becomes the leading methodological 

paradigm in the medical education system [3], [4]. He focuses not only on the 

acquisition of knowledge, but also on the formation of the ability to apply it in real 

professional practice. This is particularly relevant for fundamental disciplines such as 

biophysics, which lay the foundations of clinical thinking and work with medical 

technologies [5]. 
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International context of competence approach: International educational 

frameworks - Tuning, OECD Key Competencies, CanMEDS, ACGME Core 

Competences, WHO Global Competency Framework - demonstrate a systemic 

transition from knowledge transfer to the development of sustainable professional 

competencies in students [2], [3], [6]. In Europe, the Tuning model structured learning 

plans by outcomes; in Canada, the CanMEDS system identified seven key physician 

roles, each of which is described through competencies; in the US, the ACGME model 

consolidated a step-by-step competency development with a formalized evaluation 

system; The WHO framework has provided universal guidance for countries with 

different levels of resources. 

Common to these approaches is the focus on practice-oriented learning, system 

feedback, use of digital technologies and flexible forms of assessment [6], [7]. 

Competencies are seen as the integration of knowledge, skills, attitudes and values 

rather than a set of formal exam results. These principles are being successfully 

implemented in clinical disciplines and gradually extended to fundamental courses. 

 

National educational reforms and the role of biophysics: The reform of the 

higher education system in Uzbekistan since 2017 (PP-2909, PP-2956, PKM-3151, 

PKM-769) has set the task of training new generation of personnel possessing not only 

knowledge but also modern professional and digital competences [8]. In medical 

education, special attention is paid to the integration of basic sciences with clinical 

practice, the introduction of active teaching methods and digital platforms. 

Biophysics occupies a special place in this system. It provides an understanding of the 

physical mechanisms of biological processes underlying diagnosis and therapy: from 

bioelectrical phenomena and tissue mechanics to optical and ultrasound imaging 

[5],[9],[11]. Mastering these principles at the competency level is critical for future 

doctors, especially given the widespread use of high-tech diagnostic and therapeutic 

tools. 

 

Problems of traditional methods of teaching biophysics: Despite the strategic 

objectives of the reforms, the teaching of biophysics in medical schools remains largely 

knowledge-oriented. Typical problems include: 

• Fragmented use of active learning methods and simulation technologies; 

• Limited relationship between theoretical material and clinical objectives; 

• Insufficient development of competence assessment tools; 

• Lack of pedagogical strategies adapted to the digital educational environment 

[9], [10]. 

As a result, students form isolated knowledge, weakly related to practice, and key 

competences (analytical, communicative, clinical) develop unevenly. This reduces the 

effectiveness of training and hinders the integration of biophysics into the professional 

thinking of future doctors. 
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Methodological guidelines for innovation: To overcome these problems, there is 

a need for systematic, pedagogically sound solutions that integrate the competence 

approach, digital technologies and active forms of education. Such decisions should be 

based on the following principles [4], [6], [11-28]: 

• Focus on competency outcomes related to clinical tasks; 

• Integration of digital and simulation tools into the course structure; 

• Organizational realism; 

• Reflective and evaluative components; 

• scalability and adaptability. 

It is on this basis that modern pedagogical technologies are developed, aimed at 

optimizing the teaching of biophysics. One of these technologies is the new author 

model, which focuses on students' scientific-debate activity and content personalization 

through digital tools. Detailed description and results of its implementation will be 

presented in a separate publication. 

 

Conclusion: 

The transition to competence-oriented learning in medical education is a strategic 

direction for both international and national educational space [1]-[4],[12]. 

Fundamental disciplines, in particular biophysics, play a key role in the formation of 

clinical thinking and analytical skills, but require methodological modernization. The 

competence approach sets clear guidelines for such modernization: practical 

orientation, integration of digital means, formative evaluation, development of 

communication and reflection. On this methodological basis, it is possible to create 

innovative pedagogical solutions capable of ensuring the sustainable development of 

professional competences of students. 

The development and implementation of one such technology - a pedagogical model 

focused on personalized scientific-debating activity of students - will make it possible to 

fill methodological gaps and increase the applied importance of the course in biophysics. 

This opens up prospects for further research, empirical evaluation of effectiveness and 

scaling up experience in medical schools. 

 

References 

1. OECD. Key Competencies for a Successful Life and Well-functioning Society. 

Göttingen: Hogrefe & Huber, 2003. 

2. González J., Wagenaar R. Tuning Educational Structures in Europe. Final Report – 

Pilot Project Phase 1. Bilbao: University of Deusto, 2003. 

3. Frank J.R. et al. The CanMEDS 2015 Physician Competency Framework. Ottawa: 

Royal College of Physicians and Surgeons of Canada, 2015. 

4. Le Boterf G. Construire les compétences individuelles et collectives. Paris: Éditions 

d’Organisation, 2000. 



 

British Journal of Global Ecology and Sustainable Development  
Volume- 45, October 2025 

ISSN (E): 2754-9291 

 
 

4 

5. Физика и биофизика. Учебное пособие для студентов медицинских вузов / под 

ред. В.М. Казначеева. М.: Медицина, 2014. 

6. WHO. Global Competency Framework for Universal Health Coverage. Geneva: 

World Health Organization, 2022. 

7. ACGME. Common Program Requirements (Residency). Accreditation Council for 

Graduate Medical Education, 2020. 

8. Постановление Президента Республики Узбекистан № ПП-2909 от 20.04.2017 

г. 

9. Азизходжаева Н.Н. Личностно-ориентированная парадигма в модернизации 

высшего педагогического образования // Образование через всю жизнь. 2015. 

№13. 

10. Вербицкий А.А. Контекстное обучение в компетентностном подходе // 

Высшее образование в России. 2006. №11. 

11. Tuxtaevich BS, Bakhtiyorovich GR, Gulomjonovna AM, Umaralievna BS, 

Bakhtiyarovna SG. Principles of selection of materials on the problem method of 

teaching physics in secondary schools. Texas Journal of Multidisciplinary Studies. 

2022;7:283-8. 

12. The Role of Problematic Types of Physics Questions in Directing the Reader to 

Creative Activity. (2022). The Peerian Journal, 5, 54-

58. https://www.peerianjournal.com/index.php/tpj/article/view/78 

13. Elmurotova D.B., Kattaxodjayeva D.U., Jaxongirova Sh.U., Yusupova M.B. Physics 

of remote gamma therapy // Web of Discoveries: Journal of Analysis and 

Inventions,  V.3, Issue 4, ISSN(E): 2938-3773, P.50-54, April – 2025, Испания, 

https://webofjournals.com/index.php/3/article/view/3880 

14. Elmurotova D.B., Shodiev A.A., Mussaeva M.A. Impact of electron radiation on 

resistivity in YBCO and GdBCO high-temperature superconducting tapes // Web of 

scientist: international scientific research journal, ISSN: 2776-0979, V.6, Issue 5, 

may-2025, P.161-173, Indonesia, 

https://wos.academiascience.org/index.php/wos/article/view/2672 

15. Elmurotova D., Fayziyeva N.A., Bozorov E.H. History of the discovery of 

radioactivity and x-rays, nuclear explosions explanation of the phenomenon 

research using interactive methods // Web of Discoveries: Journal of Analysis and 

Inventions, V.3, Issue 5, ISSN(E): 2938-3773, P.61-65, May-2025. Испания 

https://webofjournals.com/index.php/3/article/view/4233 

16. Elmurotova D.B., Roʻzimatova Sh.Sh., Umarova F.S. Insonning estetik tafakkuri // 

Лучшие интеллектуальные исследования, ISSN:3030-3680, Ч.45, Т.1, С.130-

135, май-2025, Россия. scientific-jl.com/luch/. 

17. Elmurotova D.B., Farmonova Sh.Sh., Umarova F.S. Borliq va bo‘shliq: mavjudlik 

chegaralari haqida tafakkur // Лучшие интеллектуальные исследования, 

ISSN:3030-3680, Ч.44, Т.5, С.411-416, май-2025, Россия. scientific-jl.com/luch/. 

18. Elmurotova D.B., Jo’rayeva R.A, Umarova F.S. “Bilimning chegarasi va rad etilishi”: 

eskeptitsizm va bilimga bo‘lgan ishonchsizlik muammosi // Лучшие 

https://www.peerianjournal.com/index.php/tpj/article/view/78
https://webofjournals.com/index.php/3/index
https://webofjournals.com/index.php/3/index
https://webofjournals.com/index.php/3/article/view/3880
https://wos.academiascience.org/index.php/wos/article/view/2672
https://webofjournals.com/index.php/3/index
https://webofjournals.com/index.php/3/index
https://webofjournals.com/index.php/3/article/view/4233


 

British Journal of Global Ecology and Sustainable Development  
Volume- 45, October 2025 

ISSN (E): 2754-9291 

 
 

5 

интеллектуальные исследования, ISSN:3030-3680, Ч.44, Т.5, С.417-423, май-

2025, Россия. scientific-jl.com/luch/. 

19. Elmurotova D.B., Umarova F.S., G’uzorova O.U. Hayot va o‘lim chegarasida: 

bioetikaning zamonaviy tibbiyotdagi o‘rni // Лучшие интеллектуальные 

исследования, ISSN:3030-3680, Ч.44, Т.4, С.261-266, май-2025, Россия. 

scientific-jl.com/luch/. 

20. Elmurotova D.B., Bazarbayev M.I., Arzikulov F.F. Recommendations for improving 

the research methodology for digital image processing related to hand hygiene // 

The New Uzbekistan Journal of Medicine (NUJM), V.I, Issue I, Yanvar-2025, ISSN: 

2181-2675, B.72-79, Uzbekiston, https://ijournal.uz/index.php/nujm/index 

21. Элмуротова Д.Б., Арзикулов Ф. Физические основы протонной терапии // Ilm 

fan xabarnomasi, Sc.Bul., Вест.науки, V.5, №2, ISSN:3030-3931, IF:7.241, 

январь-2025, С.281-287. 

https://worldlyjournals.com/index.php/Yangiizlanuvchi/article/view/8273 

22. Элмуротова Д.Б., Каттаходжаева Д.У., Ибрагимова Г.Ж. Физические 

принципы протонной терапии в медицине // Ta'lim innovatsiyasi va 

integratsiyasi, ISSN: 3030-3621, №39, Т1, 02.2025, С.110-114. scientific-jl.org. 

23. Elmurotova D.B., Odilova N.J., Jumanov Sh.E., Odilova E.U. Nanostrukturalarni 

o‘rganishning an’anaviy usullari va qurilmalari // World scientific research journal, 

V.36, Issue-1, 02.2025, C.155-161. https://scientific-jl.org/index.php/wsrj,  

24. Elmurotova D.B., Farmonova Sh.Sh., Jo’rayeva R.A., Xusainova X.J. Odam 

askaridasining inson organizmiga biologik ta’siri // Ta'lim innovatsiyasi va 

integratsiyasi, ISSN: 3030-3621, №44, Т4, 05.2025, B.50-54. scientific-jl.org. 

25. Elmurotova D.B., Azamatova D.O’.,  G’uzorova O.U., Xusainova X..J. 

Lyambliyaning morfologiyasi, hayotiy sikli va biologik xususiyatlari // Ta'lim 

innovatsiyasi va integratsiyasi, ISSN: 3030-3621, №44, Т3, 05.2025, B.197-202. 

scientific-jl.org. 

26. Elmurotova D.B., Kattaxodjayeva D.U., Aytjanova A.Ye., Ibragimova G.J. Inson 

tanasidagi to'qimalar funksiyasi // Ustozlar uchun, V.72, №5, B.173-178, may-

2025. Pedagoglar.org 

27. Elmurotova D.B., Qo’shboqova S.D., Majlimov F.B., G‘oyibnazarov R.B. Ko’z 

kasalliklarining biofizik mexanizmlari // Ta'lim innovatsiyasi va integratsiyasi, 

ISSN: 3030-3621, №45, Т2, 05.2025, B.186-189. scientific-jl.com. 

28. Elmurotova D.B., Samiqova L.S., Majlimov F.B., G‘oyibnazarov R.B. Bronxial 

kasalliklarda nafas olish dinamikasining biofizik tahlili // Ta'lim innovatsiyasi va 

integratsiyasi, ISSN: 3030-3621, №45, Т2, 05.2025, B.190-194. scientific-jl.com. 

 

 

https://ijournal.uz/index.php/nujm/index
https://worldlyjournals.com/index.php/Yangiizlanuvchi/article/view/8273
https://scientific-jl.org/index.php/wsrj

