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Pathology being one of the fundamental sciences in
medical curriculum where teaching is mostly lecture-

based, with practical and tutorials as interactive sessions.
It is taught as an individual subject without any
interdisciplinary interaction leading in failure to associate
and correlate the pathophysiology of the disease with the
clinical presentation and diagnosis of the disease and in
applying this theoretical knowledge to clinical practice1.

The introduction of Competency-based Medical Education
(CBME) for medical graduates as per the Graduate
Medical Education Regulations (GMER), the educational
scenario in India has undergone a paradigm shift. The
aim of the new CBME pattern emphasizes on application
of the gained knowledge. Many innovative teaching
learning methods have been developed over the years to
achieve it. One of them is Case Based Learning (CBL),
where clinical cases are used to assist in teaching the
concepts. It is an effective teaching method as it links
learning across multiple disciplines and allows for clinical
integration2,3.

There is not a set definition for CBL. An excellent definition
has been proposed by Thistlewaite et al in a review article.
In their 2012 paper, a CBL definition is “The goal of CBL
is to prepare students for clinical practice, through the
use of authentic clinical cases. It links theory to practice,
through the application of knowledge to the cases, using
inquiry-based learning methods”4.

In a review of the literature, Williams (2005) describes
how CBL utilizes collaborative learning, facilitates the
integration of learning, develops students' intrinsic and
extrinsic motivation to learn, encourages learner self-
reflection and critical reflection, allows for scientific inquiry,
integrates knowledge and practice, and supports the
development of a variety of learning skills5.

Students were finding difficulty to read pathology & applied
aspect  after attending the traditional  lecture classes.
We plan to assess the perception of students after
introducing a teaching method of Case Based Learning
in Pathology & thereby develop  interest in the same.
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Editor's Comment :
!!!!! Advanced case-based learning transforms pathology from rote

memorization into meaningful clinical reasoning, enabling Phase
II MBBS students to integrate mechanisms of disease with patient
care.

 !!!!! This learner-centered approach enhances diagnostic thinking,
long-term retention and preparedness for real-world clinical
practice.
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Abstract

Background : The traditional lecture method is teacher centred& promotes passive learning for students.  An incorporation of
Case Based Learning (CBL) with  traditional lecture will  be an active learning strategies  for better understanding of Pathology
subject knowledge and be able to correlate in the context of clinical disease during their medical practice.  Aim is to find out the
usefulness of CBL in Pathology as a  students perspective.

Materials and Methods : After obtaining the Institutional Ethical Committee clearance, 140 students of phase II MBBS were
included in this study. students were randomly divided into 2 equal groups of  70 each A & B  groups.  Each group were given
structured Pre test Questionnaires & they  were taught Case Based Learning  on  Breast & Thyroid modules.  At the end,  post
test Questionnaires & feedback was obtained  using 5 point  Likert scale. The comparison of mean of pre- test & Post-test
scores of  the groups were  done.

Results : The mean pre-test score in Breast module was 7.22 and Thyroid module was  9.44  and the post test mean scores
were  11.38 and 15.53 respectively. Both these scores were analysed by using independent ‘t’ test & Mann Whitney U with the
help of  statistical software & the mean differences of these scores were statistically significant.

Conclusion : CBL can be combine with lecture classes to promote self directed learning and enhances the knowledge of real-
life situations, promotes the critical thinking, communication  & analytic skills.
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AIMS AND OBJECTIVES

1) To create the Case Based Learning (CBL) module in
Pathology.

2) To implement the CBL module  to Phase II MBBS
students.

3) To assess the usefulness of CBL in Pathology from
students’ perspective.

MATERIALS AND METHODS

This was a pre-post interventional study carried out at
Tertiary Care Medical College and Hospital in the Second
year MBBS students in the Department of Pathology. After
taking permission from Institutional Ethics Committee, the
present study was conducted in a batch of  140 students
of Phase II MBBS Students.

!!!!! Study Type & design – Intervention study

!!!!! Study Setting :  Setting: Phase II MBBS Students in
VMKVMC & H, Salem.

!!!!! Study Target population : Phase II MBBS Students
(2021 – 2022Batch).

!!!!! Inclusion Criteria :  All students who provided consent

!!!!! Exclusion Criteria :  Absentees

!!!!! Sample size for quantitative studies:  140 Phase II
MBBS Students

!!!!! Modules – 2 ( Modified CBL of Thyroid & Breast )

!!!!! Study period – January, 22 – April, 22 (4 months)

!!!!! Methods of data collection - Pre-test & Post-test
Questionaries.

Students perspective view of pathology was obtained by
structured Pre- and Post test Questionnaires. Attitude &
Perceptions of Group A & Group B students towards Case
Based Learning sessions were assessed by feedback of
self administered questions using 5 point  Likert Scale
ranging from 1- strongly disagree to 5- strongly agree.

After the sensitization of the students about the project
and getting the informed consent from the students, the
study was done for a period of  3 months in Lecture Hall
on the topics of modules  from Breast & Thyroid.  Among
the total of 145 students Phase II  MBBS, 140 were
included in this study & divided into 70 and  70 students
were participated & five students were on leave. Two  CBL
sessions were conducted  where the students were
instructed  to go through the request form of Thyroid &
Breast specimens  received from the surgical
departments,  Analysing the clinical details with patient
examination, Lab investigations  (USG, Mammogram),
with demonstration of  fine needle aspiration cytology &
interpretation of Lab details followed by  facilitation by

faculty were  done to support & promote learning.  Skill
Lab was also used in addition, for the demonstration of
Breast carcinoma & Axillary lymph node metastasis. Gross
microscopic details  of specimens & application of
treatment details were discussed. By observing their
interaction, & analysing the perception  of learning
pathology will be assessed in the form Pre test & Post
test questionnaires.

Statistical Analysis :

Statistical significance between the mean differences of
the scores were tested by Independent t test and Mann
Whitney 'U' test using JAMOVI software 2.3.21

RESULTS

140 students of the second-year MBBS were exposed to
this Case Based Learning for Thyroid and Breast topic.
All 140 students gave Pre- and Post-tests for Case Based
Learning (Table 1) and also completed the feedback
analysis.

There is a substantial increase in mean scores from Pre-
test to Post-test. In the Breast topic, the mean scores
increased from 7.22 to 11.38, and in the Thyroid topic,
from 9.44 to 15.53.  Which suggests that case-based
scenarios are effective in enhancing knowledge. The p-
values for case- based scenarios on Thyroid and Breast
topic are <0.0001, indicating that the improvements
observed are statistically significant.

Feedback analysis (Table 2) on Attitude & Perceptions of
CBL by student showed  majority (94%) either agree or
strongly agree that CBL sessions help achieve learning
objectives, indicating alignment between the sessions and
educational goals. Sixty percent agreed that CBL sessions
stimulate active learning, which is crucial for engagement
and deeper understanding. Over 90% of respondents find
CBL sessions helpful in learning content comprehensively.

Approximately 91% believe that CBL sessions are
effective for teaching differential diagnosis. A majority
(94.5%) feel that CBL sessions enhance their ability to
propose appropriate investigations, indicating practical
application of knowledge. While a majority (86%) agree,
there's a notable portion (11.7%) who are neutral,
indicating room for improvement in bridging basic science
and clinical scenarios. Fifty percent agree that CBL aids
in better retention of knowledge, highlighting its potential
benefits for long-term learning.

Table 1 — Effectiveness of  CBL in Pretest and posttest.

                                                     Case-Based Scenario

Breast Thyroid

Pre-test (Mean ± SD) 7.22 ± 2.04 9.44 ± 3.1
Post-test (Mean ± SD) 11.38 ± 2.78 15.53 ± 4.6
Pre-test & Post-test (Mean Difference) 4.16 ± 0.416 6.09 ± 0.416
p value < 0.0001 < 0.0001
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Over 87% perceive CBL sessions as an effective learning
tool, although there's a small portion (11.7%) who are
neutral. Forty-six percent agree that CBL enhances self-
directed learning, suggesting room for improvement in
fostering autonomy among learners. Over 85% believe
that CBL enhances their problem-solving skills, indicating
practical application and critical thinking development.

DISCUSSION

Need for active productive mental activity to make
comprehend a certain area of knowledge, it is best to
involve students in active learning process6. New
evidence-based researches in medical education and
improved understanding of memory retention and
reproduction have revealed the shortcomings of traditional
methods. Traditional method cannot fulfill the needs of
current medical education system as there is rapid
development in  the medical and science technology,
understanding pathology cannot be effective through
traditional  method7. The purpose of this study was to
show the effectiveness of CBL method among MBBS
students in the subject of pathology.

CBL is a participatory, discussion-based way of learning
where students gain knowledge & skills in critical thinking,
communication and group discussion. Studies  have
shown  that  case-based  learning approach brings more
attention for   students  in  discussion  of  specific  situations
and thus can be  perceived challenging, interesting and
helpful towards learning8.

In our present study analysis (Table 1) of MCQ based
test results showed there was  significant difference in
the Pre-test & Post-test mean scores of  CBL, indicating
case based scenario was effective in terms of acquiring
knowledge as (immediate) Post-test mean scores were
significantly higher than Pre-test mean scores in CBL.

Study by  Datta A, et al9 showed  post-test mean scores
of CBL groups were significantly higher than that of DL
groups which is similar to our current study as there was
significant difference in the posttest of  CBL. Study by

Nishal A, et al7 showed  the same,  increase in the mean
score of CBL in the posttest conducted.

A study by Ciraj AM, et al10 found that including the CBL
in routine teaching as a learning strategy was superior to
teaching without any CBL sessions in the curriculum. Vora
MB, et al11; Tathe SS, et al13; Joshi KB, et al12 have
suggested that CBL was an effective teaching method in
different pre- and para-clinical subjects like Pharmacology,
Microbiology, Biochemistry etc. They also opined that
perceptions of Students and Teachers to CBL were very
positive and highly satisfactory11-13.

Study by  Datta A, et al9 also found that the perceptions of
students and teachers to  CBL were very positive and no
significant lacunae or drawbacks were revealed from their
feedback responses. CBL promotes team work, retention
of  key concepts  and  their  application  to  patient  care
situations. Study by Nishal A, et al7 revealed that 87% of
the students agreed with the usefulness of CBL in better
understanding of the topic and retention in memory. They
also acclaimed that it encouraged their critical thinking
and decision-making qualities.

Two recent studies conducted on the pharmacology
subject also concluded that CBL was an effective tool in
teaching the subject to a large group of students14,15. CBL
provided better motivation and satisfaction to the students.
It also improved students’ attendance in class15. Hasamnis
AA, et al14 also concluded that CBL helped in
amalgamating theoretical knowledge into clinical
pharmacology practices. Pearson D, et al16 were able to
conclude that the innovative CBL paradigm appeared to
be an effective adjunct to the traditional lecture format.
Study by Gogoi G, et al17 students agreed that CBL is a
good method and it stimulated their desire to learn. They
also felt confident to apply the knowledge of basic
sciences and pathology to solve clinical cases17. The study
by Kassebaum DK, et al18  was able to show that students
undertaking the CBL format were better able to ask
questions and make comments during class and CBL
made the learning more enjoyable.

 In our study showed that majority of the students  revealed

Table 2 — Feedback analysis of case based learning from students.

Feedback Questionnaires Agree Strongly Neutral Disagree Strongly
Agree Disagree

Case Based Learning (CBL) Sessions helped me to achieve
   the Learning Objectives of the topic. 56% 38% 5% 0.8% 0.8%
CBL Sessions stimulates Active learning. 60% 33% 6.7% - 0.8%
CBL helped me to learn the content in a Comprehensive manner. 54% 37% 7.5% 0.8% 0.8%
CBL Sessions are better teaching tool to make Differential Diagnosis. 50% 41% 7.5% 0.8% 0.8%
CBL sessions enhanced my ability to propose appropriate Investigations. 57.5% 37% 4.2% 0.8% 0.8%
CBL helped me to apply concepts of basic sciences to
     Clinical situation’s better than traditional lecture. 54% 32% 11.7% 0.8% 0.8%
CBL helped me in better retention of Knowledge. 50% 35% 13.3% 0.8% 0.8%
CBL Session is an Effective Learning Tool. 53% 34% 11.7% - 0.8%
CBL enhances Self Directed Learning. 46% 32% 20.8% - 1.7%
CBL enhanced my Problem Solving Skills. 53% 32% 14.2% 0.8% 0.8%
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that, CBL enhances the problem solving skills, Self
Directed Learning (SDL), promotes effective learning tool
& helps in better retention of knowledge. CBL promotes
team work, retention of  key concepts and their  application
to patient care situations. CBL take a lot of time and
demand for active engagement from the faculty19.

CONCLUSION

CBL is a tool that can supplement  & combine with lecture
classes and promote self directed learning and deep
understanding of the subject.

CBL enhances the ability to apply knowledge to real-life
situations, promotes & enhance the critical thinking,
communication  & analytical  skills.

ACKNOWLEDGEMENT

This project is done as a mandatory requirement of NMC
ACME course at NMC Nodal Centre for National Faculty
Development Programmes at CMC, Vellore.

Prof Dr Vinay Oommen, Prof Dr R Kanagalakshmi, Dr
Margaret Shanthi & MEU, CMC, Vellore for being a
facilitator and helping in this project.

Dr. Nirmal Sujitha  (Department of Community Medicine,
VMKVMC&H, Salem)  has done  the statistical analysis;

Dr V Eswari,  (Department of  Pathology,  MMMC&RI,
Kanchipuram.)  for validating the questionnaires and Dr
BeyarilChitra C, Department of  Pathology, Govt
Kanyakumari Medical College for validating the
questionnaires.

Dean Prof Dr K Ezhil Vendhan, Department of
Ophthalmology, Vinayaka Missions Kirupananda Variyar
Medical College & Hospital,  VMRF (DU), Salem.

Funding : None.

Conflict of interest : No Conflicts of Interest declared by
any author.

REFERENCES

1 Kar A, Kar T, Dash K, Rout N, Bhuyan P, Panda S, et al — Under-
graduate Pathology Education: Meeting the Challenge Ahead. Int J
Clin Med 2012; 3(2): 83-7.

2 Shah N, Desai C, Jorwekar G, Badyal D, Singh T — Competency-
based medical education: Anoverview and application in pharma-
cology. Indian J Pharmacol 2016; 48(Suppl 1): S5-9.

3 Harden RM, Grant J, Buckley G, Hart IR — BEME Guide No. 1:
Best Evidence Medical Education. Med Teach 1999; 21(6): 553-
62.

4 Thistlethwaite JE, Davies D, Ekeocha S, Kidd JM, MacDougall
C,Matthews P, et al — The effectiveness of case-based learning in
health professional education. A BEME systematic review: BEME
Guide No.23. Med Teach 2012; 34(6): e421-444

5 Williams B — Case-based learning - a review of the literature: is
there scope for this educational paradigm in prehospital educa-
tion? Emerg Med 2005; 22: 577-81.

6 Ghosh S — Combination of didactic lectures and case-oriented
problem-solving tutorials toward better learning: perceptions of stu-
dents from a conventional medical curriculum. Adv Physiol Educ
2007; 31(2): 193-7.

7 Nishal A, Patel J, Balvalli R, Preeti P — Yadav, Parmita Jayani,
Ravina Singh et al. A Comparative Study of Case-Based Learning
vs. Traditional Teaching Method in Pathology in Indian Medical
Graduates. J Med Edu 2022; 21(1): e127188.

8 Joseph  A —  Mayo  Using  case-based  instruction  to bridge   the
gap   between   theory   and   practice   in psychology  of  adjust-
ment. J  Constructivist  Psychol 2010; 17(2): 137-46.

9 Datta A, Ray J — Case Based Learning in Undergraduate Pathol-
ogy – A Study to Assess its Efficacy and Acceptability as Teaching-
Learning Tool. IAIM 2016; 3(6): 93-100.

10 Ciraj AM, Vinod P, Ramnarayan K — Enhancing active learning in
microbiology through case based learning: experiences from an
Indian medical school. Indian J Pathol Microbiol 2010; 53(4): 729-
33.

11 Vora MB, Shah CJ — Case-based learning in pharmacology: Mov-
ing from teaching to learning. Int J Appl Basic Med Res 2015;
5(Suppl 1): S21–S23.

12 Joshi KB, Nilawar AN, Thorat AP — Effect of case based learning
in understanding clinical biochemistry. Int J Biomed Adv Res 2014;
5(10): 516-8.

13 Tathe SS, Singh AL — Case Based Lecture Versus Conventional
Lectures for Teaching Medical Microbiology to Undergraduate Stu-
dents. Int J Cur Res Rev 2014; 6(4): 35-41.

14 Hasamnis AA, Arya A, Patil SS — Case-based Learning: Our Ex-
perience in Clinical Pharmacology Teaching. J Pharm Bioallied Sci
2019; 11(2): 187-9.

15 Kaur G, Rehncy J, Kahal KS, Singh J, Sharma V, Matreja PS, et al
— Case-Based Learning as an Effective Tool in Teaching Pharma-
cology to Undergraduate Medical Students in a Large Group Set-
ting. J Med Educ Curric Dev 2020; 7: 1-6.

16 Pearson D, Pandya H — Shared learning in primary care:
participant’s views of the benefits of this approach. J Interprof Care
2006; 20(3): 302-13.

17 Geetanjali Gogoi. Introduction of case based learning in Under-
graduate pathology teaching. Paripex- Indian Journal of Research
2021; 10(1): 56-8.

18 Kassebaum DK,Averbach RE, Fryer Jr GE — Student preference
for a case based vs. lecture instructional format. J Dent Educ 1991;
55(12): 781-4.

19 Mrudula   C,   Rajneesh,   Challa   SR —   Perception   of students
and faculty regarding the implementation of Case Based Learning
in pre and para clinical MBBS students. Int J Curr Res Biol Med
2017; 2(5): 6-11.

Ramachandran T, et al. Impact of  Advanced Case Based Learning in Pathology for Phase II MBBS Students.

52


