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Medical biology is a cornerstone of medical education, providing students with 

essential knowledge about human biology, diseases, and the mechanisms of treatment. 

However, medical students, particularly those in the treatment-focused pathways, often face 

difficulties in fully engaging with biology due to its complexity, volume, and perceived lack 

of direct clinical relevance. This article seeks to explore the current problems in teaching 

medical biology, focusing on issues such as the overwhelming amount of content, the gap 

between basic science and clinical practice, and the use of traditional teaching methods that 

may no longer be effective. 

This study employs a mixed-methods approach combining a review of current literature 

with qualitative data gathered from interviews and surveys of medical educators and students. 

A comprehensive review of recent publications on medical education was conducted to identify 

common challenges in teaching medical biology. Additionally, interviews with 20 faculty 

members from medical schools and a survey of 150 students from different treatment-focused 

programs were carried out to gain insights into their perspectives on the relevance and delivery 

of biological knowledge. 

The data collected from these sources were analyzed to identify key themes, including 

the difficulty of content retention, the disconnect between biology and clinical practice, and the 

need for innovative teaching methodologies. Both quantitative and qualitative data were 

triangulated to offer a comprehensive understanding of the current teaching landscape and 

areas in need of reform. 

Teaching medical biology in the field of medical treatment faces several challenges that 

stem from the rapid evolution of both biological sciences and clinical medicine. Here are some 

of the key problems: 

 Integration of Advanced Biological Knowledge: 

   - Complexity of New Research: With advances in genomics, proteomics, and 

molecular biology, students often struggle to grasp the enormous amount of new information. 

Instructors face the challenge of balancing traditional biology concepts with cutting-edge 

discoveries. 
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   - Relevance to Clinical Practice: Linking basic biological science with real-world 

medical applications is essential, yet difficult. Students may struggle to understand how 

molecular mechanisms translate into diagnostic tools or treatments. 

 Curriculum Overload: 

   - Overlapping Subjects: Medical biology often overlaps with subjects like 

biochemistry, genetics, and physiology. This can lead to redundancy or confusion if the 

curriculum is not well-coordinated. 

   - Time Constraints: With packed medical curricula, there's often insufficient time 

allocated to in-depth study of medical biology, which can result in superficial understanding. 

 Technological Gaps: 

   - Access to Cutting-Edge Tools: The increasing role of bioinformatics, computational 

biology, and other digital tools requires access to specialized software and laboratory 

equipment. Not all institutions can afford these, creating disparities in education quality. 

   - Practical Application: Many students lack hands-on experience with the tools used 

in modern medical biology (e.g., CRISPR, sequencing technologies), making it harder to bridge 

theoretical knowledge with practice. 

 Interdisciplinary Approach: 

   - Difficulty in Cross-Disciplinary Integration: Medical biology is inherently 

interdisciplinary, requiring knowledge in physics, chemistry, and computer science. Students 

and even educators may struggle to integrate these disciplines effectively in a clinical context. 

   - Lack of Collaboration Between Departments: At some universities, the lack of 

collaboration between biology and medical faculties can hinder a holistic learning experience. 

 Student Preparedness and Engagement: 

   - Varied Backgrounds: Students come from diverse educational backgrounds, some 

with more experience in biological sciences than others. This creates discrepancies in how 

quickly they can assimilate the subject matter. 

   - Engagement with Basic Sciences: Students focused on clinical practice may not 

always see the immediate relevance of in-depth biological knowledge, leading to lower 

engagement. 

 Ethical and Societal Challenges: 

   - Ethical Dilemmas: Topics like genetic manipulation, cloning, and stem cell research 

present ethical issues that are often difficult to address, yet essential for future medical 

professionals. 

   - Public Health Considerations: Teaching medical biology also needs to incorporate 

a strong understanding of how biological principles apply to societal health problems, such as 

pandemics or antibiotic resistance. 

 Incorporating Personalized Medicine: 

   - Need for Individualized Learning: As the medical field shifts towards personalized 

medicine, teaching medical biology must account for this by preparing students to think 

critically about patient-specific data (e.g., genetic information) and tailor treatments 

accordingly. 

   - Data Overload: Training students to interpret vast amounts of biological data (e.g., 

genomics) in the context of individual patients presents a challenge, both in terms of time and 

cognitive load. 
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Addressing these issues requires an updated and adaptive curriculum, stronger 

interdisciplinary collaborations, access to technological resources, and methods to enhance 

student engagement and critical thinking. 

The results highlight the core problem: an overly theoretical approach to teaching 

medical biology in the direction of treatment. Students feel that their biology education lacks 

clinical applicability, which diminishes their motivation to engage with the material. This 

aligns with existing literature that calls for a shift from rote learning to more active, problem-

solving-oriented teaching strategies. Furthermore, both faculty and students recognize the need 

for a more integrated approach that ties biological knowledge directly to treatment pathways, 

enabling students to see the immediate relevance of biology in their future medical practice. 

However, several barriers to reform were identified, including resistance to change 

within academic institutions, limited resources for implementing new teaching methods, and a 

lack of faculty training in modern pedagogical approaches. 

Conclusions 

The teaching of medical biology, particularly in programs focused on treatment, faces 

several significant challenges, including content overload, the disconnect between theory and 

practice, and outdated teaching methodologies. To address these issues, we propose the 

following recommendations: 

 Curriculum Revision: Update biology curricula to focus on clinically relevant content, 

emphasizing biological mechanisms that directly relate to patient care. 

    Innovative Teaching Methods: Introduce case-based learning, simulations, and 

problem-based approaches to make biology more engaging and applicable to clinical scenarios. 

   Interdisciplinary Integration: Foster collaboration between biology and clinical 

departments to create interdisciplinary courses that bridge the gap between basic science and 

treatment. 

    Faculty Development: Invest in faculty training programs that promote modern 

teaching methods and pedagogical flexibility. 

 Student Support Systems: Develop tools and platforms that help students organize and 

retain biological knowledge more effectively, such as digital learning resources and spaced 

repetition techniques. 
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