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Abstract: The article highlights the essence, methods, and significance of
developing critical thinking skills in medical education students through biological
problem modelling technologies. The types of biological modelling technologies, their
integration into the educational process, and their role in shaping critical thinking are
analyzed on a scientific basis. The practical significance of modelling in enhancing
students' analytical and research skills is demonstrated through examples. Additionally,
the article discusses the prospects of biological modelling in medical education and the
opportunities for improving educational quality with the help of modern technologies.
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TEXHOJIOI'USA PASBUTUA KPUTUYECKOI'O MBIIIVIEHUA Y
CTYAEHTOB MEJJUIIUHCKOI'O OBPA3OBAHUA ITYTEM
MOIEJUPOBAHUA BUOJIOI'MYECKHUX ITPOBJIEM

AHHOTauMs: B cTaTbe OCBENIAIOTCS CYIIIHOCTh, METOJbI U 3HAYEHNUE PA3BUTHS
HABBIKOB KPUTHUYECKOTO MBILIJICHHS Y CTYJICHTOB MEIULUHCKUX BY30B IOCPEICTBOM
TEXHOJIOTWI MOJICIMPOBaHUsl OWONOTHYecKuX mpobsem. Ha HaydHOW oOCHOBE
AHAJIM3UPYIOTCS BUJIBI TEXHOJOTHIN OUOJIOTUUECKOTO MOACIUPOBAHUS, UX UHTETPaIUs
B 00pa3oBaTeNbHBIN MPOLIECC U UX POJIb B (DOPMUPOBAHUM KPUTHUECKOTO MBIIIUICHHUS.
Ha npumepax npeMoHCTpHpyeTCs MNPAKTUYECKAs 3HAYMMOCTh MOJICIMPOBAHUS B
MOBBILICHUY AHAIIMTUYECKUX U UCCIIEA0BATEIIbCKUX HABBIKOB CTYIeHTOB. Kpome Toro,
B CTaTh€ pPACCMATPUBAIOTCS TIEPCIIEKTUBBI OWOJOTHYECKOTO MOJICIUPOBAHUS B
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MCINITMHCKOM 06p&30BaHI/II/I N BO3MOKHOCTH IIOBBIIIICHUA KadCCTBa 06p330BaHI/IH C
IMOMOIIBIO COBPEMCHHBIX TEXHOJIOTHM.

KiroueBble cj1oBa: MCIH/IHI/IHCKOC 06pa3013aHHe, OMOJIOrMYECKOC
MOACIIMPOBAHUC, KPUTHYCCKOC  MBINIJICHUC, KOMIIBIOTCPHOC MOACINPOBAHUC,
O6pa3OBaTeJ'IBHBIe TCXHOJIOTMHU, AHAJIMUTUYCCKUC HABLIKHM, BUPTyaJibHasA PCaJIbHOCTD,
MCIUTTMHCKHUEC MOACIIN.

Introduction

Today, medical education is constantly evolving in response to the demands of
the times. The need for a healthy society and high-quality medical services calls for the
preparation of highly qualified specialists who are capable of making independent
decisions and possess analytical and critical thinking abilities. Biological problem
modelling technologies play an important role in achieving these goals. This approach
Is becoming the methodological basis for developing critical thinking in medical
education.

Main Part

Teaching students critical thinking and deepening their knowledge through
biological problem modelling, as well as developing analytical skills, is of great
Importance. Given the complexity of biological systems and processes, modelling and
analysis allow students not only to acquire scientific knowledge but also to develop
skills in analysis, evaluation, and problem-solving. The complexity of biological
systems and processes lies in the fact that they are interrelated and dynamically change.
This is important for students in understanding how biological systems work and how
changes occur in them. Biological problem modelling helps students to more accurately
understand how these systems function and what changes occur in them. This, in turn,
contributes to the deepening and development of medical knowledge.

The main goal of technologies for modelling biological systems is to use various
mathematical and computer technologies to identify natural processes and their
interrelationships. In biological problem modelling, mathematical models, computer
simulations, and statistical analysis are the main tools.
Mathematical Models. Mathematical models play a significant role in representing the
simple and complex characteristics of biological systems. For example, this could
involve modelling the spread of diseases, studying the dynamics of ecosystems, or
analyzing genetic mutations. Mathematical modelling helps students better understand
how biological processes change over time.
Computer Simulation. Studying biological systems through computer simulation
allows students to see biological processes interactively. For example, modelling
cellular processes or the spread of a disease helps students apply their knowledge in
practice. This helps students gain a deeper understanding of biological systems and

A
www https://scientific-jl.com 247 61-son_2-to’plam_May-2025



ISSN:3030-3613 \L—é\JI TADQIQOTLAR jahon ilmiy — metodik jurnali

TADQIQOTLAR

processes.

Statistical Analysis. Statistical models are used to analyze and predict data
obtained in biological studies. In epidemiology and social medicine, statistical methods
are widely used to study the spread of diseases and to analyze trends in population
health. Students learn to use these methods to analyze and predict biological processes.
Critical thinking is the ability to analyze knowledge in greater depth, to consider each
situation from different perspectives, and to expand one's knowledge. Developing
critical thinking in medical education provides students with the opportunity to carry
out scientific analysis and research in biological problems in greater depth. To develop
critical  thinking, students should engage in the following activities:

Researching Biological Problems. Students should conduct independent
research on biological topics, read scientific papers, and study new data. For example,
reading articles on genetic mutations or changes in cellular structure, observing new
research and experiments encourages students to generate new ideas and approaches.
Analyzing and Evaluating Problems. Biological problem modelling teaches students to
consider issues from different perspectives. For example, when analyzing the spread
of diseases or changes in biological systems, students must consider various factors
such as ecological, genetic, social, and other variables. This, in turn, creates
opportunities for developing critical thinking. Proposing and Evaluating Solutions. In
developing critical thinking, students should not only analyze existing knowledge but
also be involved in activities that propose new approaches and solutions to existing
problems. In this process, students learn to view biological problems from a new
perspective, apply new methods, and evaluate potential results. For example, applying
new methods in biological system modelling and assessing their results helps students
develop critical thinking.

By studying biological problem modelling technologies, students develop
critical ~ thinking  skills.  Several methods can be wused for this:
Simulations and Interactive Learning. Interactive learning methods allow students to
model biological systems and processes. Through computer simulations, students study
biological processes and systems in an interactive way. This method helps students
understand the interconnections of complex biological problems and how they work.
Group Discussions and Task-Based Learning. Group discussions are an effective
method for analyzing biological problems for students. Exchanging ideas within the
group and developing new approaches and solutions creates opportunities for students
to develop critical thinking and apply knowledge in practice. Time Management and
Testing Solutions. Students learn to apply their knowledge in practice by modelling
biological systems, managing time, and testing different solutions. Testing each
solution and evaluating its effectiveness helps students develop critical thinking.
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Conclusion

Developing critical thinking in medical education students through biological
problem modelling technologies is of great importance for reinforcing scientific and
practical knowledge. With modelling technologies, students learn to understand
biological processes in greater depth, analyze them, and develop solutions. These
methods create opportunities for preparing students for independent research, solving
complex problems, and scientific analysis. Thus, technologies for developing critical
thinking in medical education enhance not only scientific activity but also professional
practice.
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