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INTRODUCTION
In the current medical education landscape, identifying effective 
TL methods to achieve learning outcomes is crucial [1]. 
Improving reasoning, critical thinking and problem-solving skills in 
undergraduates  is essential for successful practice [2]. In Indian 
medical  colleges, teaching is predominantly conventional lecture-
based, particularly in first and second MBBS subjects [3]. DLs 
are teacher-centred and lack student involvement [1]. CBL is 
a learner-oriented TL method used across various disciplines. 
While established  in business and law schools, its use in medical 
schools is  relatively recent, with limited literature. CBL has been 
found effective  in engaging students in various MBBS topics. 
There is limited data at present showing that it can be an effective 
teaching learning tool in different medical subjects like Pathology, 
Pharmacology,  Microbiology and Biochemistry [4-6]. It stimulates 
intrinsic motivation, promotes deep learning and integrates 
knowledge and practice [7-13]. It also improves communication skills 
and decision-making, encouraging self-directed learning [1,2,14-16].

In pathology, CBL can transform teaching from classroom DLs 
to student problem-solving through real-life case scenarios [1,2]. 
It shifts  pathology teaching from theory to practice, encouraging 
knowledge application and retention [17]. It improves higher-order 
cognition and is a more effective and acceptable student-oriented 
method than DL [18,19]. CBL has also been used as part of the 
clinical training in undergraduate medical students of the fourth and 

fifth years to enable them applying pathology services in clinical 
practice [20]. Moreover, in oncopathology also it was found to be 
successful in pilot testing of standard cancer cases for determining 
the validity of the questions and cases acceptability [21]. The 
new Competency-based Medical Education (CBME) pattern in 
India recommends newer techniques, including CBL [22]. This 
study addresses the paucity of literature on CBL in pathology in 
Maharashtra, aiming to determine its effectiveness in increasing 
student interest and improving analytical skills and assessing 
student perception.

MATERIALS AND METHODS
This comparative interventional study was carried out at Dr. Ulhas 
Patil Medical College and Hospital, Maharashtra, India over the 
period of two weeks in August 2020 after obtaining approval from 
the Institutional Ethics Committee (IEC)(DUPMCH/IEC/2020/01, 
07/01/2020). 

Inclusion criteria: II MBBS undergraduate medical students studying 
pathology at this college who gave informed written consent were 
included in the study.

Exclusion criteria: The non consenting students and the consenting 
ones who could not attend both the parts of study, were excluded 
due to their partial participation.

A total of 92 undergraduate medical students of II MBBS studying 
pathology at this college had given informed written consent’ 
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ABSTRACT
Introduction: Case-based Learning (CBL) is a relatively recent 
Teaching and Learning (TL) method in medical subjects, 
including pathology, in India. It is learner-oriented, similar to 
problem-based learning and may enhance medical students’ 
analytical and problem-solving skills.

Aim: To determine the effectiveness of CBL in increasing 
students’ interest in learning pathology and improving their 
analytical skills and to assess students’ perception of this 
method through feedback.

Materials and Methods: This comparative interventional study 
was carried out at Dr. Ulhas Patil Medical College and Hospital, 
Maharashtra, India over two weeks in August 2020, involving 
90 second year undergraduate medical students (II MBBS) 
studying pathology. The topics were ‘Megaloblastic anaemia’ 
and ‘Chronic Myeloid Leukaemia (CML)’. Students were divided 
into two groups (A and B, n=45 each). One group was taught 

using Didactic Lectures (DL); the other used CBL in small 
groups. A common Multiple-Choice Question (MCQ) post-test 
assessed analytical skills after each class. Student feedback 
on CBL was collected using a five-point Likert scale. Groups 
were interchanged for the CML session. Mean post-test scores 
and feedback scores were calculated. Statistical comparison 
was performed using Student’s t-test (Statistical Package for 
the Social Sciences (SPSS) version 16.0), with p-value <0.05 
considered statistically significant.

Results: CBL post-test scores were significantly higher than DL 
scores (p-value=0.03 and p-value=0.0138). The mean feedback 
score was excellent (4.4), with most students favouring CBL 
and reporting superior understanding.

Conclusion: CBL promoted active learning, enhancing analytical 
skills and proving highly acceptable to II MBBS students as a TL 
method in pathology.
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To avoid the carryover effect in crossover design of this study 
washout period of one week was there between the two sessions.

STATISTICAL ANALYSIS
MCQ scores were analysed using SPSS version 16.0. Mean scores 
and standard deviations were calculated. Student’s t-test was used 
for comparison, with p<0.05 indicating significance. For the Likert 
scale, questions 11, 12, and 13 (negatively framed) were reverse-
scored before calculating the mean.

RESULTS
Ninety students completed both sessions. CBL students scored 
significantly higher on the MCQ post-tests than DL students [Table/
Fig-1,2]. The percentage of students scoring <5 marks was more 
in DL (approximately one forth) than CBL (fewer than 10%) [Table/
Fig-1]. Approximately 5% and 10% students scored 9-10 marks in 
first and second sessions in CBL, in contrast to none in DL. The 
overall mean feedback score was 4.4 ranging from 4.2-4.8, with 
maximum students agreeing to the positive way of presentation, 
conduction of the activity and the maintenance of students’ 
attention and involvement throughout the activity, [Table/Fig-3], with 
most students strongly favouring CBL.

Topic

Teaching 
method 
(N=45)

Number of students with marks obtained out of 
10% (No. of students)

<5 5-6 7-8 9-10

Megaloblastic 
anaemia

DL 28.89% (13) 44.44% (20) 26.67% (12) 0

CBL 8.89% (4) 48.89% (22) 37.78% (17) 4.44% (2)

Chronic 
Myeloid 
Leukaemia 
(CML)

DL 24.44% (11) 42.22% (19) 33.33% (15) 0

CBL 8.89% (4) 42.22% (19) 40.00% (18) 8.89% (4)

[Table/Fig-1]:	 Scores of students in both topics with separate Teaching Learning 
(TL) method- DL and CBL.

Test topic Teaching method Mean score±SD p-value

Megaloblastic anaemia
DL 5.6±1.415

0.03*
CBL 6.2±1.464

Chronic Myeloid leukaemia 
(CML)

DL 5.7±1.42
0.0138*

CBL 6.4±1.56

[Table/Fig-2]:	 Mean scores of megaloblastic anaemia and Chronic Myeloid 
Leukaemia (CML) in DL and CBL.
p-value <0.05 significant; Students t-test used

S. 
No. Question

Strongly 
agree (5) Agree (4)

Not sure (Neither 
agree, nor disagree) (3)

Disagree 
(2)

Strongly 
Disagree (1)

Total no. of 
students

Mean 
score

1 The way of presentation was good. 75 (83.3%) 13 (14.5%) 2 (2.2%) 0 0 90 4.8

2 I completely understood the topic discussed. 55 (61.1%) 19 (21.1%) 6 (6.7%) 6 (6.6%) 4 (4.4%) 90 4.2

3
Session conducting methodology was up to my 
expectations.

56 (62.2%) 24 (26.7%) 6 (6.7%) 2 (2.2%) 2 (2.2%) 90 4.4

4
Content of the session was adequate to enhance 
learning.

49 (54.4%) 30 (33.3%) 8 (8.9%) 2 (2.2%) 1 (1.1%) 90 4.3

5
My enthusiasm for this course has grown because of 
this activity.

61 (67.8%) 19 (21.1%) 4 (4.4%) 4 (4.4%) 2 (2.2%) 90 4.4

6
Way of presentation kept my attention and involvement 
throughout the session.

71 (78.9%) 11 (12.2%) 5 (5.6%) 2 (2.2%) 1 (1.1%) 90 4.6

7 Enhanced my analytical and problem solving skills. 57 (63.3%) 26 (28.9%) 5 (5.6%) 2 (2.2%) 0 90 4.5

8 I conducted self-directed learning. 54 (60%) 27 (30%) 6 (6.7%) 2 (2.2%) 1 (1.1%) 90 4.2

9 Enhanced my ability to retrieve and utilise information. 50 (55.6%) 33 (36.7%) 4 (4.4%) 2 (2.2%) 1 (1.1%) 90 4.4

10 More enjoyable than conventional teaching. 51 (56.7%) 19 (21.1%) 15 (16.7%) 4 (4.4%) 1 (1.1%) 90 4.2

11

Knowledge learned through 
student activity was 
fragmentary and lack of 
systematicity was there.

Score

2 (2.2%) 6 (6.7%) 4 (4.4%) 61 (67.7%) 17 (18.9%) 90

2.1

Mean with reverse 
scoring for calculation

3.9

12
Student activity increased my 
academic burden to some 
extent.

Score 2 (2.2%) 3 (3.3%) 5 (5.6%) 58 (64.4%) 22 (24.4%) 90 1.9

Mean with reverse 
scoring for calculation

4.1

however, only 90 students attended both sessions of this study. 
The two students were excluded due to their partial participation.

Three faculties willing to participate in this study were included to 
conduct the didactic lectures and carry out the sessions of CBL. All 
of them were trained in Revised Basic Course Workshop in Medical 
Education Technologies, Curriculum Implementation Support Program 
(CISP) and Basic Course in Biomedical Research (BCBR).

The topics were ‘Megaloblastic anaemia’ and ‘CML’. Students 
were divided into two groups- first half roll numbers were assigned 
Group A (n=45) and the later half was assigned Group B (n=45). One 
group (Group A) was taught by means of DL and other (Group B) 
was taught by CBL method after subdividing into three small groups 
of 15  students  each with the topic megaloblastic anaemia in the 
first session. Both DL and CBL were followed by a MCQs test for 
assessing recall and analytical skill. This was followed by collection 
of student’s feedback in form of questionnaire assessing the 
acceptability  of CBL, student’s perception of self-directed learning 
etc., with the score being given according to the 5-point Likert scale 
ranging from strongly agree (score 5) to strongly disagree (score 1) [23].

DLs followed the curriculum, using PowerPoint and a whiteboard. 
CBL case scenarios were provided two days prior, with specified 
references. Each small group was assigned a faculty. At the 
beginning of the session the faculty briefed the learning objectives 
to the students. These learning objectives were the same as that 
of DL. The students’ discussion followed. The faculties facilitated 
the discussion with the help of focused questions: helping students 
to develop approach towards reaching the probable diagnosis 
from clinical history provided, identify the aetiology, describing 
the pathogenesis, identifying the clinical features, planning the 
investigations needed for arriving at the diagnosis and confirming 
it and the expected results in these cases. Also, faculty kept the 
students motivated for proceeding the session and maintained the 
time limit.

For second session with the topic of CML, groups of students 
attending DL and CBL in megaloblastic anaemia were interchanged 
and taught the topic, with MCQ test and students feedback 
collection  being followed. The students who could not attend 
both sessions were excluded from study. The teacher for DL and 
facilitators in CBL groups were the same to prevent observer bias. 
Furthermore the assessment of the effectiveness of the teaching 
learning tool was in the form of MCQs, again observer bias was 
avoided though having same faculty/facilitators in two study groups. 
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DISCUSSION
This study demonstrates CBL’s superiority over DL in enhancing 
student interest, analytical skills, and overall satisfaction. Topics 
‘Megaloblastic Anaemia’ and ‘Chronic Myeloid Leukemia’ were 
chosen for present study due to their importance in clinical practice 
as well as pathology curriculum. The significantly higher MCQ scores 
in CBL align with previous research [4-6,24-27]. The improved 
performance reflects increased enthusiasm and active participation. 
CBL’s integration of clinical details and pathophysiology leads to 
better understanding [28]. Analytical skills when roused using 
problems or cases boost higher levels of cognition and in-depth 
understanding along with better retention of knowledge. CBL 
can be considered as blend of course-centered problem solving 
and correlated examples, which are types of clinical correlation 
[28]. Thus, it gives more efficient correlation of clinical details to 
pathophysiology as indicated by better post-test scores also. 
Clinical reasoning ability and course grades improvements have 
been found to be result of implementing clinical correlation activities 
in other works as well [29-32]. This contrasts with DL’s limited scope 
for interaction.

The scoring has also been found to be significantly higher in other 
forms of assessments as post-quizzes, modified essay question 
[27,33] etc., indicating enhanced application of knowledge facilitated 
by CBL process. It also has being found to be effective in eliciting 
and maintaining the attention and interest in teaching various 
medical subjects. Internet and others for microscopic images or 
photomicrographs and clinical images that have been used in CBL’s 
aid may also have a role in this [34].

Positive feedback indicates high acceptability of CBL [17,20,35]. 
Students appreciated the presentation, understanding, methodology, 
and content which are consistent with similar studies [17,20,35]. 
They reported increased enthusiasm, attention, confidence, and 
self-directed learning. This was also evident from the observations 
of students’ discussion in the CBL session and better performance 
in MCQs. Majority students agreed that CBL was more enjoyable 
than conventional teaching method. Overall the session was nice 
to learn about Megaloblastic anemia and CML, and majority hoped 
that all topics could be conducted with case based approach.

Some students felt the knowledge was fragmentary and that 
CBL increased their academic burden to some extent, thus they 
discouraged this activity. This might be indicating the need of 
students to be more prepared for CBL with some foundational 
knowledge being imparted by other mean. When ‘how CBL was 
introduced’ was studied in a work, the achievement scores and 
autonomous motivation were both the highest in the group in which 
CBL (also a part of SDL) was introduced after lecture based learning 
[36,37]. Adequate preparation for both faculty and students is crucial 
for successful CBL. A research found the negative impact of lack 
of adequate preparation on a CBL experience for both faculty and 
students, especially due to lack of time and funds for faculty training 
[38]. CBL may be most effective when used after DL, perhaps as a 
practical teaching tool, aligning with the CBME pattern.

Limitation(s)
The sample size of the study was small which limits generalisability, 
hence larger studies of longer duration with bigger sample size 
are needed to establish CBL as routine teaching tool in medical 
education.

CONCLUSION(S)
CBL has higher effectiveness in enhancing enthusiasm, involvement 
and active participation of students in the discussion of topics than 
conventional DL. CBL also helps to improve students’ focus and 
their critical thinking reflecting in the higher post-test scores. Though 
it is a resource intensive activity requiring adequate prior preparation 
and ample of time, an attempt still should be made to include CBL 
in majority of topics in Pathology and to overcome the challenge to 
fit it in academic curriculum. More efforts should be made to refine 
CBL so that it should become a part of everyday teaching.
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