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Abstract

Abstract

Introduction: Histology is a pivotal subject in medical education, yet it is frequently perceived as challenging by undergraduate students. Understanding the factors contributing to these perceptions is essential for optimising teaching strategies and enhancing student learning outcomes

Objective: The study done is based on the challenges, and attitudes of undergraduate medical and allied health students towards histology, and to analyse the scope and academic performance in the subject.

Materials and Methods: A cross-sectional elaborated and well analysed survey was conduct among 172 undergraduate students at Manav Rachna Dental College, encompassing various academic years and disciplines. Data were collected using a validated, structured questionnaire addressing demographic details, attitudes, perceived difficulties, relevance to clinical practice, and suggestions for pedagogical improvement.

Results: While a majority of students expressed interest in histology, most reported significant difficulties, particularly in drawing diagrams, understanding theoretical concepts, and microscopic identification of tissue structures. Topics such as epithelium, muscle, bone, cartilage, and nervous tissue were identified as especially challenging. The primary barrier cited was the disconnect between diagrammatic representations and actual microscopic images (69.8%). Despite these challenges, nearly three-quarters of respondents recognised the clinical relevance of histology. Preferences for enhanced practical exposure and integration with anatomy were commonly suggested to improve learning outcomes.

Conclusion: Undergraduate students perceive histology as a complex subject due to both intrinsic content challenges and pedagogical factors, notably the gap between theoretical and practical components.
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1. Introduction

Histology, a foundational subject in medical education, plays a critical role in understanding the microscopic structure of tissues and organs, which is important to be used further in clinical practice. However, undergraduate medical students often perceive histology as a challenging discipline due to the complexity of tissue identification, specialised terminology, and limited instructional time. The research conducted by Garcia et al. (2019)[1] gives an overview of  difficulties by exploring students' perspectives on learning histology. Their study, involving a comprehensive questionnaire administered to undergraduate biology students, identified specific tissue types such as nervous, bone, and glandular epithelial tissues as particularly problematic. Moreover, students attributed their challenges to the intrinsic nature of the subject, the difficulty in mastering histological terminology, and insufficient teaching hours. Importantly, the study also highlights students’ suggestions for improving histology education, including incorporating more practical tasks, curriculum content reduction, integration with anatomy, and enhancing engagement strategies. This research undergoes in depth of the challenges and solutions which can be suggested to the respective department.[1,2,3,4]

This research aims to explore the perceptions of histology among undergraduate students, particularly those in health-related programs such as medicine, nursing, and biomedical sciences. By examining student’s attitudes, experiences, and challenges with histology, this study focuses to overcome all the challenges that influence their understanding and engagement with the subject. Additionally, the research will explore how these perceptions may impact student’s academic performance and interest in pursuing careers that require histological knowledge.

Finally, by eliciting student perceptions of difficult subjects, teachers can also develop new insights into the strengths and weaknesses of their teaching methods.[5,6]

The guiding hypothesis of the present study is that histology is intrinsically difficult for students due to the nature of the subject itself because of not enough interest developed by students and interpretation of histological images, and the hypothetical images one needs to create in their mind to understand better. The purpose of the present study is to overcome the challenges faced by students and help them gain interest in this subject more. Understanding students’ views and learning difficulties within histology will aid teachers to understand their perspective and help them gain interest through different teaching methods. Moreover, these approaches will create an important impact on the medical education and students.[7,8]

2. Objective

2.1. Histology perception amongst medical students

2.1.1. Review of literature

The perceptions of histology among undergraduate (UG) medical students have become a focal point in medical education research[9], as student attitudes directly influence engagement, learning outcomes, and interest in related specialties. The literature reveals a complex interplay between curricular structure, teaching methodologies, perceived clinical relevance, and career aspirations.[10,11]

2.2. Student attitudes toward histology

	Histology as a Foundational Subject: Most studies confirm that dental students recognise the importance of histology for understanding oral biology and disease mechanisms.[12] A significant proportion of medical students agree that histology knowledge is essential for clinical practice and diagnosis.
	Interest and Engagement: Despite acknowledging its importance, only a minority of students express genuine interest in histology as a subject or a career. For instance, a cross-sectional study in India found that while 33.5% of students found histology interesting, 24.5% focused only on passing the subject, and 64% did not intend to pursue it as a specialty.[13]


2.3. Perceived relevance and Integration

	Clinical integration: Students frequently report a disconnect between basic histological concepts and their application in clinical settings. Integration of histology with pathology and clinical subjects is widely supported[6], with more than half of surveyed students believing this would enhance understanding and retention.
	Curricular reforms: Studies emphasise the need for vertically integrated curricula, where histological concepts are revisited in clinical contexts throughout the medical program. Such integration is associated with improved appreciation of histology’s practical value and greater student engagement.


2.4. Teaching methodologies

Traditional vs. Modern Approaches: Traditional didactic lectures and slide-based practicals remain common, but students increasingly favour interactive and technology-enhanced methods. [3]The use of digital resources, virtual microscopy, and various tools  has been shown to improve comprehension and engagement.[10]

Innovative strategies: Problem-based learning (PBL), case-based learning, and flipped classrooms are gaining traction as effective strategies for teaching histology. These methods will help in coming up with better results in interest of the subject and overcoming all the challenges, leading to better learning outcomes.

Assessment preferences: Continuous assessments, formative feedback, and the use of multiple-choice questions are preferred by students for evaluating cognitive skills, as they provide regular opportunities for self-assessment and improvement.[4]

2.5. Challenges and barriers

	Perceived difficulty: Many students find practical histology more challenging than theoretical aspects, often due to the abstract nature of microscopic structures and lack of immediate clinical application.[5]
	Career prospects: Histology and oral pathology are often perceived as nonclinical specialties with limited scope for advancement and financial reward.[6] This perception significantly reduces student interest in pursuing these fields as careers, despite their academic importance.
	Gender and year of study: Some studies note no significant gender differences in attitudes, but academic year can influence perceptions, with more senior students often appreciating the relevance of histology after clinical exposure.


2.6. Recommendations from literature

Curriculum enhancement: Ongoing curriculum evaluation and reform are recommended to ensure alignment with student needs and evolving clinical practice.[11]

Integration with genetics and emerging fields: Recent literature puts more emphasis on genetics and molecular biology into histology teaching to reflect advances in medical science and enhance clinical relevance.[7]

Mentorship and career guidance: Providing mentorship and exposure to research opportunities in histology and related fields may encourage more students to consider these specialties.

3. Materials and Methods

3.1. Study design

A cross-sectional descriptive study was conducted to assess the perceptions of undergraduate students regarding histology as a subject within their medical or allied health curriculum. The study aimed to identify trends in student attitudes, perceived relevance, challenges, and preferred teaching methods associated with histology.

3.2. Study population

The study population comprised undergraduate students enrolled in the Manav Rachna Dental College including those from medicine, dentistry, and allied sciences. Participants from all academic years were invited to participate, although emphasis was placed on those who had completed at least one semester of histology.

3.3. Sample size and sampling technique

A sample size of 200 was determined considering representation across different college students. Participation was voluntary, and informed consent was obtained from all respondents.

3.4. Data collection tool

Data was analysed using a preformed questionnaire the permission for which was sought before using it of an author and validated through faculty of Manav Rachna Dental College and 5-6 students. The questionnaire included both closed- and open-ended questions, covering:

	Demographic details (age, gender, program, year of study)
	Perceptions of the importance and relevance of histology
	Attitudes toward histology as a subject
	Perceived challenges in learning histology
	Preferences for teaching and assessment methods
	Suggestions for improvement


3.5. Quality control

he questionnaire was pre- validated from a previous study and modified according to the present study.

3.6. Confidentiality

It was maintained by non-disclosure of names of the participants.

3.7. Ethical considerations

The permission to conduct the study was sought by Indian Council of Medical Research.

3.8. Data collection procedure

The questionnaire was distributed online via Google Forms over a period of 8 weeks Participation was anonymous, and confidentiality of responses was assured. Data were collected over a period of 8 weeks.

4. Results

A total of 172 medical students, spanning various academic levels from first year through internship, participated in the survey assessing perceived challenges in learning histology.

4.1. Student demographics

Respondents were distributed across all academic years as follows:First Year, Second Year, Third Year, Fourth Year, and Internship. This representation enabled a comprehensive assessment of histology-related learning difficulties at different stages of undergraduate medical training. Figure 1

[image: Figure 1]Figure 1: Student demographics


Figure 2: Data showing student interested in Histopathology


4.2. Interest in histology

When questioned about their interest in histology the following were concluded:

	Most students indicated that they found the subject interesting.
	A considerable portion selected “Sometimes”, reflecting conditional or context-dependent engagement.
	A smaller subset reported a lack of interest (“No” responses).


These responses suggest that while interest in histology is generally positive, engagement may vary based on factors such as content delivery and perceived relevance. Figure 2

[image: Figure 3]Figure 3: Student who find difficulty in Learning topics of Histopathology


4.3. Perceived difficulty in learning histology

Most participants acknowledged encountering difficulty in learning histology. These challenges varied depending on the topic, content complexity, and mode of instruction, indicating a non-uniform distribution of perceived difficulty. Figure 3
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5. Challenging Aspects of Histology Learning

Students identified the following as particularly challenging:

	Drawing histological diagrams
	Understanding theoretical concepts
	Microscopic identification of tissue structures


A significant proportion selected “All of the above”, suggesting a multifactorial struggle encompassing both theoretical and practical components of the subject. Figure 4

[image: Figure 5]Figure 5: Student who has challenging aspects of learning


6. Difficult Topics in Histology

The most frequently reported difficult topics included:

	Epithelium
	Muscle tissues
	Bone and cartilage
	Nervous tissue
	Glandular structures


Systemic slides, particularly those of lungs, trachea, and other visually similar organs. These findings highlight the complexity students face when distinguishing structurally similar or intricately organised tissues under the microscope. Figure 5
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7. Microscopic Slide Identification

When queried about challenges in identifying slides under the microscope:

	The majority responded “Yes” or “Sometimes”
	A minority reported no difficulty


This trend reflects low confidence and uncertainty in practical microscopic skills among a significant proportion of students. Figure 6

[image: Figure 7]Figure 7: Difficulty in identifying microscopic images


8. Main Reasons for Difficulty in Understanding Histology

Out of 172 responses, the most cited challenge (69.8%) was the difference between diagrammatic representation and microscopic images, indicating a strong disconnect between theoretical learning and practical identification. A smaller segment (11%) found every diagram looking similar, contributing to confusion. Interestingly, only 10.5% found the subject inherently complex, and 8.7% reported no difficulties at all, suggesting that pedagogical issues rather than subject complexity itself might hinder understanding. Figure 7

[image: Figure 8]Figure 8: Reasons for difficulty in understanding histopathology


9. Perceived Relevance of Histology in Clinical Practice

Most medical students acknowledged the importance of histology in clinical settings. Specifically, 41.3% of respondents considered histology to be somewhat relevant, while 32.6% rated it as extremely relevant. This indicates that nearly 74% of the cohort recognised its clinical significance to varying extents. On the other hand, 22.7% of students were neutral, and only 3.5% considered it irrelevant, highlighting that a very small fraction questioned its practical applicability in medical practice. Figure 8a
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10. Slide Identification at the High School Level

Regarding the ability to identify histological slides during high school, responses were mixed. While 31% agreed and 14% strongly agreed for the option that stated that they would have done better at school level, a significant portion (35.1%) remained neutral, potentially reflecting a lack of exposure to histology at that stage. Meanwhile, 18.7% strongly disagreed, suggesting they found histology more comprehensible only after entering medical school. Figure 8b

A survey involving 172 medical students from all undergraduate students explored the challenges they face in learning histology. Most students found histology interesting, though some reported only conditional engagement or a lack of interest, indicating that enthusiasm for the subject varies. The majority acknowledged significant difficulties in learning histology, with challenges linked to both theoretical understanding and practical skills, such as drawing diagrams and identifying tissue structures under the microscope. Particularly difficult topics included epithelium, muscle, bone and cartilage, nervous tissue, glandular structures, and systemic slides like those of the lungs and trachea. A key barrier identified by nearly 70% of students was disconnect between diagrammatic representations and actual microscopic images, while a smaller group struggled with the similarity of diagrams or found the subject inherently complex. Despite these challenges, almost three-fourth of respondents recognised the clinical relevance of histology, though a small minority questioned its practicality. Opinions were divided regarding their ability to identify slides at the high school level, reflecting varied prior exposure. Overall, the findings suggest that students’ difficulties stem more from visual interpretation and pedagogical issues than from the intrinsic complexity of histology itself.

11. Discussion

The perceptions of histology among undergraduate (UG) medical students reveal important insights into how this foundational subject is viewed within medical education and its implications for learning and career development. This discussion synthesises key findings and explores their significance in the context of curriculum design, teaching methodologies, and professional pathways.

Importance and clinical relevance of histology: Histology is universally acknowledged as a critical component of medical education, providing the microscopic understanding of tissues necessary for diagnosing and managing diseases. The majority of medical students recognise its importance in building a strong scientific foundation. However, the challenge lies in understanding it’s relevance in clinical relevance.[5] Many students perceive histology as abstract and disconnected from their future roles as clinicians, which can diminish motivation and engagement.

Integrating histology with clinical subjects such as oral pathology and restorative dentistry has been shown to enhance its perceived relevance.[6] When students see direct applications of histological concepts in diagnosing cancers, infections, and inflammatory and autoimmune disorders, they are more likely to appreciate its value. This clinical contextualisation supports deeper learning and retention, bridging the gap between theory and practice.

Teaching methodologies and learning challenges: Traditional teaching approaches in histology often emphasise rote memorisation of tissue structures and terminology, which may not align with the learning preferences of contemporary dental students. The reported difficulty in practical histology highlights the need for more interactive and student-centered teaching methods. Incorporating digital tools such as virtual microscopy, 3D models, and interactive quizzes can make learning more engaging and accessible.[3]

Moreover, increasing hands-on laboratory sessions and adopting active learning strategies like problem-based learning or team-based learning can improve critical thinking and collaborative skills.[5] These methods encourage students to apply histological knowledge in clinical scenarios, enhancing both comprehension and enthusiasm for the subject.

Career prospects and professional interest: Despite recognising the academic and clinical importance of histology, only a small fraction of medical students consider it a viable career option. This reluctance is largely due to perceptions of limited professional growth, financial incentives, and visibility within the broader dental field. Histology and oral pathology are often viewed as less dynamic specialties compared to others.

Addressing these perceptions requires highlighting the evolving roles of histology in cutting-edge fields such as molecular diagnostics, tissue engineering, and regenerative dentistry.[7] Mentorship programs and exposure to research opportunities can also inspire students to consider careers in histology-related disciplines. Emphasising the specialty's contribution to personalised medicine and innovative therapies may enhance its appeal.

Implications for curriculum development: The findings underscore the necessity for curricular reforms that integrate histology more effectively with clinical education.[9] A vertically integrated curriculum, where histological concepts are revisited and applied throughout the dental program, can reinforce learning and demonstrate relevance. Collaborative teaching involving basic scientists and clinicians can provide a holistic perspective.

Additionally, curricula should incorporate modern pedagogical tools and provide clear career pathways in histology and related fields. This approach also  improves student engagement but also supports the development of a skilled workforce capable of advancing medical science and patient care.[14,15,16]

12. Conclusion

The perceptions of histology among undergraduate medical students underscore both the enduring significance and the evolving challenges associated with this foundational discipline. While students widely acknowledge the importance of histology for understanding biology and informing clinical practice, persistent barriers—such as limited perceived clinical relevance, traditional teaching methods, and concerns about career prospects—continue to impact engagement and long-term interest in the subject.

Efforts to integrate histology more closely with clinical subjects, adopt innovative and interactive teaching strategies, and provide clearer career pathways are essential for enhancing student motivation and learning outcomes. Modernising the curriculum to include digital resources, problem-based learning, and exposure to emerging fields like molecular genetics and tissue engineering can further bridge the gap between basic science and clinical application.[8,17]

Ultimately, putting in a deeper appreciation for histology requires a multifaceted approach that addresses both educational and professional dimensions. By aligning teaching methods with student preferences, contextualising knowledge within clinical practice, and highlighting the dynamic career opportunities available, dental education can inspire a new generation of practitioners to value and engage with histology as a vital component of their professional development.
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