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INTRODUCTION

In the modern field of advanced medical education, the traditional lecture method is inadequate 
to meet the requirements of students in developing problem-solving, critical thinking, clinical 
reasoning and communication skills. Case-based learning (CBL) and problem-based learning 
(PBL) are both student-centred educational approaches effective in imparting in-depth knowledge 

ABSTRACT
Objectives: Case-based learning (CBL) and Problem-based learning (PBL), unlike traditional lectures, are 
innovative student-centred approaches that promote critical thinking, clinical reasoning, collaborative skills and 
the integration of basic science subjects with clinical disciplines. The present study was conducted to compare the 
effectiveness and preferences of CBL and PBL as teaching tools in Physiology.

Materials and Methods: A  crossover educational interventional study was carried out among Phase I 
undergraduate medical students using PBL and CBL methods on two different topics of Physiology. Pre-test, 
post-test and retention test scores were analysed to assess the knowledge gain and retention ability. The student 
perceptions of these two methods were recorded using a feedback questionnaire based on a 5-point Likert scale. 
Binary logistic regression was performed on the factors identified through exploratory factor analysis (EFA) and 
academic performance (1st internal assessment scores) to predict student predilections between PBL and CBL.

Results: Of 223 total participants, 172 (77.13 %) preferred CBL, whereas 51 (22.87%) favoured PBL, as students 
appreciated faculty-guided, actively engaging case discussion within a structured learning framework in 
comparison to inquiry-driven driven self-directed, time-consuming, open-ended problem solving. CBL showed 
a higher retention score than PBL as it enhanced an in-depth understanding of core concepts and reinforcement 
of memory. Four factors identified by EFA were as follows: (I) Faculty-guided structured content, (II) Group 
discussion related comfort/anxiety/stress, (III) Time management and cognitive workload and (IV) Effectiveness 
and clinical relevance. Binary logistic regression analysis revealed that Factors I (odds ratio [OR] = 7.47, 
P < 0.001) and Factor II (OR = 0.43, P = 0.003) predicted CBL preference, whereas academically stronger students 
were inclined towards PBL (OR = 0.96, P < 0.001).

Conclusion: CBL is more suitable for novice Phase I M.B.B.S students, whereas PBL is appropriate in later phases 
of the curriculum when they have acquired the ability of self-directed learning, iterative thinking and logical 
reasoning.
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and improving long-term retention, thus preparing them for 
real-world challenges.

PBL introduced by Professor Howard Barrow at McMaster 
University of Medicine, Canada, in 1969, focused on 
solving an open-ended, ill-structured problem, triggering 
students to gather information through group collaboration, 
encouraging them to learn through active investigation, thus 
emphasising lifelong self-directed learning (SDL) skill.[1,2]

CBL, a pedagogical approach using real/hypothetical 
cases or scenarios, although first described by Professor 
Randall at Harvard University School of Law in 1870 and 
adopted by James Lorrain Smith while teaching pathology 
in 1912 at the University of Edinburgh, was formalised in 
medical education in the 1980s–1990s.[3-5] Students apply 
their theoretical knowledge to analyse the case, engage in 
discussion and develop a reasonable conclusion.

Both PBL and CBL are two novel teaching methods where 
students work in groups to solve a clinical case/problem, but 
differ in focus, approach, implementation and outcome. PBL 
commences with an open-ended problem where students 
identify the learning objectives themselves, but CBL starts with 
a structured clinical case having predefined objectives. PBL is 
more complex and demanding as it requires interdisciplinary 
knowledge and a high level of student autonomy to explore 
and solve the problem through group work, which may result 
in multiple potential solutions. In PBL, the instructor acts as a 
facilitator, allowing more flexibility and independent learning 
without interfering with the learners when they get diverted 
from the correct explanation.[6] In CBL, the instructor actively 
provides structured supervision in group discussions of 
students and uses guiding questions to navigate them back to 
the actual diagnosis in case of deviation.[6,7]

The National Medical Commission (NMC) of India has 
introduced early clinical exposure (ECE) and integrated 
learning strategies in Phase I M.B.B.S. students to make basic 
science subjects more relevant in clinical practice.[8] PBL and 
CBL methods have the prospect for ECE and integration of 
diverse medical disciplines both horizontally and vertically.

The efficiency of PBL over the lecture method or CBL 
over lecture is well documented in various literature[9-14] 
but comparative studies between PBL and CBL teaching–
learning is less prevalent.[6,15-17] Moreover, the studies 
comparing these two methods have been performed only 
on clinical subjects to date.[6,15-17] Hence, the present study 
was taken up to compare the effectiveness and acceptability 
of the two methods by implementing PBL and CBL in the 
basic science preclinical subject of physiology on Phase 
I medical students. The study was intended to assess the 
perceptions and satisfaction of students and faculty about the 
two approaches, along with the identification of the factors 
influencing the student preferences.

MATERIALS AND METHODS

An educational interventional study using a crossover 
design was conducted on 250 Phase I M.B.B.S students 
of the academic session 2024–2025 in the Department of 
Physiology in a Government medical college in Eastern India 
from February 2025 to May 2025.

The study began after receiving approval from the 
institutional ethics committee and obtaining informed 
consent from the participating students. The students were 
divided randomly into 4 groups – Group  A, B, C and D 
comprising of 62, 63, 62 and 63 students, respectively, which 
were further divided into two subgroups as A (A1 = 31, 
A2 = 31); B (B1 = 32, B2 = 31); C (C1 = 31, C2 = 31) and 
D (D1 = 32, D2 = 31).

The current study consisted of two sessions on two topics 
– Topic I: Heart failure (PY 5.13) and Topic II: Emphysema 
(6.7) from the revised competency-based medical education 
(CBME) curriculum by NMC.[18] The Physiology in the 
parentheses denotes code for physiology, and the number 
indicates the competency mentioned in the CBME 
curriculum for Physiology (Volume 1).[18]

•	 Session I on Topic I: The students of A1, B1, C1 and D1 
attended CBL session
while A2, B2, C2 and D2 attended PBL.

•	 Session II on Topic II: The students of A1, B1, C1 and D1 
attended PBL session
while A2, B2, C2 and D2 attended CBL.

An introductory session of 1 h for orientation was followed 
by a CBL (2 h)/PBL (4 h) session on two topics with a 1-week 
gap between Topics I and II. The study was designed for 
each and every student to experience both methods. Each 
subgroup of 31–32 students was further subdivided into 4 
small groups of 7–8 students guided by one facilitator, for 
which 4 facilitators were engaged. PBL and CBL sessions 
were conducted simultaneously; hence, a total of 8 facilitators 
(4 for PBL and 4 for CBL) were recruited. The facilitators who 
conducted CBL in session I led PBL in session II, and vice 
versa. All the facilitators were trained by the senior faculty 
members. The students enrolled were given unique codes to 
keep their identities undisclosed.

The students prepared themselves for the CBL sessions with 
the study materials provided by instructors, while no prior 
preparation was required for PBL sessions. Each session 
commenced with a pre-test consisting of 10 multiple-choice 
questions (MCQ), each of 1 mark, based on analytical 
reasoning to assess the prior knowledge of the students. 
The elaborate framework of the CBL and PBL sessions is 
described vividly in Figure 1.

In both approaches, the students participated in small group 
discussions to explore the explanations and answers related 
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Participants:

A1=31, B1=32, C1=31, D1=32 total=126 A2=31, B2=31, C2=31, D2=31 total= 124

Facilitator: Provides study materials on related topic & de�ined the learning objectives.

Students: Prepare themselves in their own time.

Prior preparation not required

A well-structured clinical case Vignette on Heart failure:

A 65 year old man with H/O Hypertension and Diabetes  complained of dyspnea on 

exertion, fatigue and swelling of both ankles. He reported of awakening at night due to 

respiratory distress in recumbent position. On examination: BP: 160/90 mm of Hg, JVP 

raised, pitting edema and hepatomegaly. On auscultation Basal crepitations and S3  

present. Echocardiography showed 45% Ejection fraction.Chest Xray : cardiomegaly 

and mild pulmonary congestion. ECG: Left ventricular hypertrophy.

Day 1: An ill structured complex problem on generalized body swelling(anasarca):

Trigger 1:
A 65 year old man with H/O Hypertension and Diabetes  complained of dyspnea on 

exertion, fatigue and swelling of both ankles.He also stated that he has swelling in his 

lower abdomen and around his eyes. He mentioned that he drank alcohol occasionally.

Each of A1, B1, C1, D1 are sub divided into small sub groups comprising of 7-8 students 

with 1 facilitator for each sub groups.

Intra group discussions:
Under the active guidance of facilitator, the students analyze the given case & answer 

the following questions−

1.What is the possible cause of his condition?

2. How would you explain his signs and symptoms?

3. What is the pathophysiology of his condition?

4.What compensatory mechanism are activated in this case?

5. What is the physiological basis of treatment strategy of this patient?

During discussion session:
Students are not be allowed to use any external additional resources. 

Each of A2, B2, C2, D2 are sub divided into small sub groups comprising of 7-8 students 

with 1 facilitator for each sub groups.

Brainstorming session:

The students:

1. De�ine the problem.

2. Identify what other information required.

3. Determine what the group already knows and what the group needs to learn.

4. Find out the learning resources.

5. Formulate their own learning objectives.

The facilitators only monitor the progress.

Trigger 2:
He complained of dif�iculty in sleeping at night and frequent awakening from sleep due 

to shortness of breath. On Examination -BP: 160/90 mm of Hg, JVP raised, No Jaundice, 

B/L Pedal oedema, mild hepatomegaly.  On auscultation: Basal crepitations & S3 present

Students engage in Self Directed Learning to analyze and synthesize new information 

to explain the underlying mechanism of edema and differentiate between nephrotic 

syndrome, cirrhosis and congestive heart failure.

Day 2: Progression of Problem:

Trigger 3:
Echocardiography showed 45% Ejection fraction. Chest Xray : cardiomegaly and mild 

pulmonary congestion. ECG: Left ventricular hypertrophy. Urine: albumin absent, LFT : 

Normal, Serum creatinine: mildly elevated

Small Group Discussion (SGD) on

1. What is the most likely diagnosis?

2. What is the pathophysiology of his condition?

3. What is the physiological rationale of treatment?

Students encouraged to use additional resources (e- book and internet) 

Intergroup discussion:
Exchange ideas and share the explanation of the case. 

Presentation of answers by each group representative.

Intergroup discussion:
Group collaborate and research for the solution. Presentation by each group leaders.

Apply new information for problem solving and integration of acquired knowledge.

Actively guide the discussion.

Ensure student participation.

Clarify the misconceptions.

Provide correct explanations.

Interfere only if there is a severe deviation from original solution.

Maintain group dynamics.

Evoke clinical reasoning & critical thinking.

Assure the group to formulate proper learning objectives.

Facilitators summarize the session. Facilitators provides feedback on both content and evaluate group performance. 

A2, B2, C2 and D2 A1, B1, C1 and D1

A structured Clinical Case on Emphysema:

A 50 year old man having H/O smoking for last 30 years complained of recurrent cough 

with expectoration, wheeze and shortness of breath. On examination: Barrel shaped 

chest, Respiratory rate: 30/min, No cyanosis. On auscultation: Rhonchi present.

Hyperresonant percussion note present bilaterally.

PFT shows FEV1= 70% of predicted, FVC= decreased, PEFR= 60% of predicted. 

No improvement with bronchodialators. SpO2= 93% on room air.

DLCO= reduced. ABG: pH= 7.37, PaCO2= 43 mm/Hg, PaO2= 75 mm/Hg.

The students analyze the case to  determine the unerlying cause, pathophysiology and 

appropriate management.

A problem bases scenario on Dyspnea:

A 50 year old man having H/O smoking for last 30 years complained of recurrent

episodes of cough with expectoration, wheeze and shortness of breath. He had to sleep 

in propped up position using two pillows. He stated that he had worked in a coal mine 

for 5 years followed by employment in a paint factory.

Progression of problem with introduction of Triggers.

The students identify the problem , research and explore the underlying cause, generate 

hypothesis to explain pathophysiology, differentiate between obstructive, restrictive, 

infective and cardiac cause of dyspnea and physiological basis of treatment strategy.

INTRODUCTORY
SESSION

BEFORE CLASS PREPARATION

FIRST SESSION

10 MINS

15 MINS

CBL: 50 MINS
PBL: 95 MINS

10 MINS

10 MINS

25 MINS

CBL PBL

Orientation of the students about the new approaches.

purpose of the study. obtaining Informed consent.

Faculty training and sensitization.

Total 250 students are divided into 4 groups A, B, C and D. Each Group is subdivided into 2 sub-groups:   A1, A2, B1, B2, C1, C2, D1, D2.

Instructor presents: Topic I

Pre-test with 10 MCQ

Students:

CROSSOVER

Facilitators:

Closure of session:

Pre-test, post-test, perceptions of students and faculty collected in similar manner as in session I.

After 2 months retention test using same set of questions used in pre-test and post-test

Students respond to feedback questionnaire comparing CBL and PBL preference based on 4 domains consisting of 20 questions.

CASE/ PROBLEM 
PRESENTATION

PRIOR KNOWLEDGE
ASSESSMENT

SMALL GROUP 
DISCUSSION

PRESENTATION

SESSION ENDING

ASSESSMENT

SECOND SESSSION

RETENTION TEST

FEEDBACK

1 HOUR

Post-test with same set of MCQ of Pre-test, Re�lection writing and perception of students. Faculty Feed back

CBL: 
2 HOURS
PBL:
4 HOURS
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Figure 1: Flowchart of cross over study design illustrating the steps followed in Case-based Learning and Problem-based Learning methods 
on two topics of Physiology. CBL: Case-based learning, PBL: Problem-based learning, MCQ: Multiple choice question, PFT: Pulmonary 
Function Test, FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, PER: Peak expiratory flow rate, DLCO: Diffusing 
capacity of the lungs for Carbon Monoxide, ABG: Arterial Blood Gas, H/O: History of, LFT: Liver Function Test, ECG: Electrocardiogram.
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to the assigned case/problem. However, the role of the 
instructor differed from active guidance in CBL to minimal 
intervention in PBL, even for extreme deviation from the 
correct solution. After each session, the knowledge gain 
of students was evaluated through a post-test, and their 
perception was assessed with the help of a feedback form 
[Appendix 1]. The feedback of 8 facilitators was also collected 
with the help of the same feedback form.

A retention test after 2  months with the same MCQ was 
performed to assess the long-term impact of learning. 
A  validated questionnaire using a 5-point Likert scale 
was administered to identify the factors affecting the 
choice of students for PBL or CBL [Appendix 2]. The two 
questionnaires on perception and feedback of students, as 
well as facilitators, were validated by a pilot study conducted 
on 30 medical students of the 2023–2024 batch.

Statistical analysis

The collected data were analysed by Statistical Package 
for the Social Sciences version  25 software. The Friedman 
test was used to compare the mean score of pre-test, post-
test and retention test of students participating in CBL and 
PBL methods on Topics I and II. Exploratory factor analysis 
(EFA) and binary logistic regression were performed to find 
out which factors determine the preferred learning method. 
A P < 0.05 was considered statistically significant.

A pilot study on 30 students of batch 2023–2024 for testing 
the reliability of the perception and feedback questionnaires 
yielded Cronbach’s alpha to be 0.86 and 0.82, respectively.

RESULTS

Of 250 Phase I M.B.B.S. students, 223  (89.2%) completed 
both PBL and CBL sessions on Topics I and II. The 
participants (age 18.71 ± 1.03 years) consisted of 83 (37.22%) 
female and 140  (62.78%) male students, with 94  (42.15%) 
and 129 (57.85%) coming from English medium and regional 
medium backgrounds, respectively.

Table  1 depicts the Mean ± standard deviation of pre-test, 
post-test and retention test scores of the students attending 
both sessions on both topics. The Friedman test showed 
statistically significant (P < 0.0001) improvement in scores 
in all three assessments (pre-test, post-test and retention test) 
for the two methods. Dunn’s post hoc test revealed statistically 
significant (P < 0.0001) differences between each pair: Pre-
test versus post-test, post-test versus retention test and pre-
test versus retention test in both strategies.

The combined scores for the Topics I and II when compared 
by Mann–Whitney test showed no statistically significant 
difference between the pre-test scores of CBL and PBL 
groups (P = 0.060), as well as post-test scores of CBL and PBL 
groups (P = 0.054). However, comparison of retention scores 
demonstrated a statistically significant difference (P = 0.043) 
indicating the effectiveness of CBL in long-term knowledge 
retrieval.

Table 2 summarises the student perceptions of both teaching 
and learning methods. Most of the students favoured CBL for 
its easy and structured format, less time-consuming nature 
and long-term knowledge retention potential, providing 
better opportunity for participation in group discussion 
and greater teacher–student interaction. However, students 

Table 1: Comparison of pre‑test, post‑test and retention test scores of students by CBL and PBL methods.

Topic Teaching‑learning 
method

Group Pretest
Mean±SD

Post test
Mean±SD

Retention test
Mean±SD

P value

Topic I CBL A1+B1+C1+D1
(n=116)

3.37±1.52 9.25±1.02 8.44±1.45 <0.0001

PBL A2+B2+C2+D2
(n=107)

3.06±1.70 9.04±1.25 8.02±1.87 <0.0001

Topic II CBL A2+B2+C2+D2
(n=107)

3.25±1.49 9.08±1.29 8.11±1.73 <0.0001

PBL A1+B1+C1+D1
(n=116)

3.09±1.45 8.87±1.36 7.74±1.88 <0.0001

Topic I+II CBL A+B + C+D
(n=223)

3.31±1.51 9.17±1.16 8.28±1.60 <0.0001

PBL A+B + C+D
(n=223)

3.08±1.57 8.95±1.31 7.87±1.88 <0.0001

n=number of students. 
Total 223 students out of 250 participated in the study. The participants were divided into four Groups A, B, C and D each of which were subdivided into 
two: (A =A1+A2, B =B1+B2, C =C1+C2, D =D1 + D2).
P value obtained using Friedmann test by comparing pre, post and retention test scores on CBL and PBL. CBL: Case‑based learning, PBL: Problem‑based 
learning (PBL) and SD: Standard Deviation
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appreciated PBL for promoting critical thinking and 
encouraging SDL (P < 0.0001***).

The present study on 223 students showed 172 (77.13%) students 
favoured CBL, while 51 (22.87%) leaned toward PBL. EFA using 
‘Principal axis factoring’ extraction method with ‘Promax’ 
rotation performed on 20 perception items is represented in 
Table  3. Kaiser–Mayer Olkin measure of sampling adequacy 
being 0.77, and a significant Bartlett’s test of sphericity (χ2 = 
2594, df = 190 and P < 0.001) confirmed data suitability for 
factor analysis. The four extracted factors were – Factor I: 
Faculty guided structured content, II: Group Discussion related 
comfort/anxiety/stress, III: Time management and cognitive 
workload and IV: Effectiveness and clinical relevance.

Binary logistic regression analysis was carried out on 
Factors I, II, III, IV and academic performance (1st Internal 
Assessment results) to identify the predictors that influence 
the student preference of CBL over PBL. Factor I (β = 2.01, 
Odds ratio [OR] = 7.47, P < 0.001) and Factor II (β = −0.84, 
OR = 0.43, P = 0.003) obtained as the significant predictors 
of CBL preference are shown in Table 4. Moreover, academic 
performance demonstrated a significant negative association 
with CBL (β = −0.04, OR = 0.96, P < 0.001), indicating that 
meritorious students having high academic scores enjoyed 
open-ended self-directed inquiry-based PBL sessions.

The feedback of 8 facilitators on PBL and CBL sessions is 
shown in Figure  2. The perception of facilitators regarding 

 Table 2: Comparison of student perceptions between CBL and PBL methods.

Statements Student feedback by Likert scale Score
Mean±SD

 P value
This method Teaching 

learning 
method

5
n (%)

4
n (%)

3
n (%)

2
n (%)

1
n (%)

1. �Motivates me to take interest in 
studying Physiology.

CBL 155 (69.51) 23 (10.31) 35 (15.70) 10 (4.48) 0 4.45±0.91 0.36
PBL 148 (66.37) 24 (10.76) 37 (16.59) 14 (6.28) 0 4.37±0.97

2. �Helps me to gain in depth 
understanding of the topic and 
enhanced conceptual knowledge.

CBL 160 (71.75) 18 (8.07) 25 (11.21) 15 (6.73) 5 (2.24) 4.40±1.06 0.57
PBL 154 (69.06) 21 (9.42) 28 (12.56) 12 (5.38) 8 (3.58) 4.35±1.11

3. �Helps me to integrate basic science 
subject with clinical subjects.

CBL 130 (58.30) 32 (14.35) 33 (14.79) 19 (8.52) 9 (4.04) 4.14±1.92 0.88
PBL 134 (60.09) 25 (11.21) 31 (13.90) 22 (9.87) 11 (4.93) 4.12±1.25

4. �Stimulates my critical thinking, 
clinical reasoning, problem solving 
and decision making.

CBL 124 (55.60) 37 (16.59) 14 (6.28) 27 (12.11) 21 (9.42) 3.97±1.39 <0.0001***
PBL 158 (70.85) 39 (17.49) 10 (4.48) 9 (4.04) 7 (3.14) 4.48±0.98

5. Encourages Self‑directed learning. CBL 110 (49.33) 30 (13.45) 41 (18.39) 8 (3.58) 34 (15.25) 3.78±1.47 <0.0001***
PBL 164 (73.54) 23 (10.31) 21 (9.42) 13 (5.83) 2 (0.90) 4.50±0.95

6. �Helps me to improve 
communication skill.

CBL 137 (61.44) 42 (18.83) 20 (8.97) 14 (6.28) 10 (4.48) 4.26±1.14 0.29
PBL 141 (63.23) 50 (22.42) 15 (6.73) 11 (4.93) 6 (2.69) 4.39±0.99

7. �Provides greater opportunity to 
participate in group discussion

CBL 140 (62.78) 31 (13.90) 22 (9.87) 16 (7.17) 14 (6.28) 4.20±1.24 0.01*
PBL 114 (51.12) 36 (16.14) 26 (11.66) 29 (13.01) 18 (8.07) 3.89±1.36

8. �Helps to prepares better for 
examination

CBL 128 (57.39) 29 (13.01) 34 (15.25) 17 (7.62) 15 (6.73) 4.07±1.28 0.26
PBL 124 (55.60) 26 (11.66) 30 (13.45) 21 (9.42) 22 (9.87) 3.94±1.40

9. �Promotes longer retention of 
knowledge. 

CBL 147 (65.92) 35 (15.70) 10 (4.48) 18 (8.07) 13 (5.83) 4.28±1.21 0.01*
PBL 120 (53.81) 40 (17.94) 17 (7.62) 26 (11.66) 20 (8.97) 3.96±1.38

10. �Is structured, easy to follow and 
less time consuming.

CBL 136 (60.99) 21 (9.42) 18 (8.07) 23 (10.31) 25 (11.21) 3.98±1.45 <0.0001***
PBL 75 (33.63) 18 (8.07) 16 (7.17) 28 (12.56) 86 (38.57) 2.86±1.76

11. �Facilitates better teacher student 
interaction with active role of 
teacher.

CBL 156 (69.96) 34 (15.25) 17 (7.62) 12 (5.38) 4 (1.79) 4.46±0.97 0.02*
PBL 132 (59.20) 43 (19.28) 19 (8.52) 17 (7.62) 12 (5.38) 4.19±1.19

12. �Prepares me to manage real life 
situations.

CBL 138 (61.88) 28 (12.56) 21 (9.42) 25 (11.21) 11 (4.93) 4.15±1.26 0.86
PBL 139 (62.33) 22 (9.87) 25 (11.21) 24 (10.76) 13 (5.83) 4.12±1.30

n=number of students, Total number of students responded=223 P value obtained using Wilcoxon Signed‑Rank test by comparing student perception 
ratings on CBL and PBL. ***P<0.001 and *P<0.05. Likert scale: 5 = Strongly agree, 4=agree, 3=neutral, 2=disagree and 1=strongly disagree. 
CBL: Case‑based learning, PBL: Problem‑based learning, SD: Standard Deviation



Chowdhury: Exploring student preferences between CBL and PBL

Indian Journal of Physiology and Pharmacology • Article in Press  |  6

Table 3: Exploratory factor analysis (EFA) of feedback from 223 students.

Items Factor loading Uniqueness
1 2 3 4

S. Faculty guided structured content and learning style:
S1. I prefer structured learning with clear objectives under faculty guidance over open ended 
problem solving.

0.85 0.26

S2. I feel uncomfortable when I have to solve the problem independently through self‑directed 
learning.

0.83 0.32

S3. CBL is more engaging than PBL. 0.77 0.41
S4. The structured nature of CBL improves my conceptual clarity and in‑depth knowledge. 0.79 0.38
S5. I feel more motivated to prepare for CBL session in comparison to PBL session. 0.74 0.45

G. Group discussion related comfort/anxiety/stress:
G1. I feel peer discussion improves my learning than faculty led discussion. 0.75 0.39
G2. I find it challenging in collaborating in a group due to unequal participation. 0.88 0.24
G3. I feel anxious in solving the clinical cases through interactive student led discussion. 0.83 0.34
G4. I feel confident in expressing my ideas and clearing my doubts in group discussion. 0.69 0.45
G5. PBL is better than CBL in improving communication skills and developing leadership 
qualities.

0.79 0.36

T. Time management and cognitive workload:
T1. PBL sessions are time consuming and difficult to follow. 0.96 0.11
T2. I struggle with SDL concepts of PBL. 0.94 0.15
T3. I prefer learning method that require minimum preparation outside the class. 0.52 0.68
T4. PBL sessions are stressful as they require additional effort to explore resources. 0.56 0.67
T5. I feel satisfied with direct explanation provided by the faculty. 0.55 0.71

E. Effectiveness and clinical relevance
E1. CBL helps me to perform better in exams compared to PBL. 0.76 0.41
E2. PBL is more effective in developing critical thinking, clinical reasoning and analytical skill 
in future than CBL.

0.77 0.39

E3. PBL encourages understanding of underlying concepts and integration of basic and clinical 
subjects.

0.70 0.50

E4. CBL helps long term retention of knowledge than PBL. 0.74 0.48
E5. CBL prepares me to apply knowledge for managing real life situations. 0.61 0.62

Principal axis factoring extraction method was used in combination with a Promax rotation for exploratory factor analysis, factor loadings below < 0.4 
are not shown. Four factors: 1, 2, 3 and 4 were extracted accounting for 58.5% of total variance. The overall Cronbach’s alpha for the questionnaire was 
0.75 indicating acceptable internal consistency. The highest factor loading in the items are shown in bold. CBL: Case‑based learning, PBL: Problem‑based 
learning, SDL: Self Directed Learning.

Table 4: Binary logistic regression analysis of factors predicting students’ preference for case‑based learning (CBL) over problem‑based 
learning (PBL).

Predictor Beta coefficient(β) Odds ratio (OR) P value 95% confidence interval
(CI) for OR

Factor 1 2.01 7.47 <0.001*** 4.04 — 13.82
Factor 2 − 0.84 0.43 0.003**  0.25 — 0.75
Factor 3 − 0.05 0.95  0.81  0.62 — 1.45
Factor 4  0.11 1.12  0.63  0.70 — 1.80
Academic Performance − 0.04 0.96 <0.001***  0.94 — 0.98
***P<0.001, **P<0.01. Binary logistic regression analysis gives the P value by SPSS software. It denotes the significance. Factor I: Faculty guided structured 
content. Factor II: Group Discussion related comfort/anxiety. Factor III: Time management and cognitive workload. Factor IV: Effectiveness and clinical 
relevance. Academic Performance: Based on results of First Internal Assessment.
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Questions:-
This method:
Q1.  Motivates to take interest in studying Physiology.
Q2.  Helps to gain in depth understanding of the topic and enhanced conceptual knowledge.
Q3.  Helps to integrate basic science subject with clinical subjects.
Q4.  Stimulates critical thinking, clinical reasoning, problem solving and decision making.
Q5.  Encourages Self Directed Learning (SDL).
Q6.  Helps to improve communication skill.
Q7.  Provides greater opportunity to participate in group discussion. 
Q8.  Helps to prepare better for examination.
Q9.  Promotes longer retention of knowledge 
Q10. Is Structured, easy to follow and less time consuming 
Q11. Facilitate better teacher student interaction with active role of teacher
Q12. Prepares to manage real life situations.

Figure  2: Bar chart showing faculty feedback responses (in numbers) to different questions in the 
Likert scale. CBL: Case based learning, PBL: Problem based learning, n = number of faculties. P-value 
obtained using Wilcoxon Signed-Rank test by comparing faculty perception ratings on CBL and PBL 
(*P < 0.05).

the pros and cons of PBL and CBL was similar to the views 
of the students.

DISCUSSION

The extensive and meticulous planning of PBL and 
CBL sessions on two topics of Physiology (PY. 5.13 and 
PY. 6.7) was carefully designed to implement ECE in a 
classroom setting successfully, teach applied physiology 
and integrate basic science subjects with clinical discipline. 

The improvement in post-test scores from pre-test scores 
portrayed enhanced understanding of physiological concepts 
of the Phase I medical students in both approaches, which 
corroborated the previous studies.[6,9-14] The higher retention 
score in CBL in comparison to PBL, a new finding in this 
study, could be attributed to the structured design of CBL 
along with facilitator-guided discussion, helping the students 
to apply theoretical knowledge of basic science subjects to 
real-world clinical scenarios.
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The immense preference of students for CBL 172 (77.13%) 
in contrast to PBL 51 (22.87%) as observed in this study is 
substantiated by the prevalent literature.[6,10,12,16-18]

Binary logistic regression analysis determined two statistically 
significant predictors of students’ choice of CBL over PBL 
out of the four key factors identified by EFA. The structured 
format under the active supervision of a facilitator and equal 
opportunity for participants to take part in group discussion 
were the reasons for rating the CBL method positively. PBL 
could not prove to be appealing for the majority of the students 
due to stress, discomfort and anxiety in group collaboration 
and lack of confidence in peer discussion. Nevertheless, 
meritorious students with high academic scores were more 
inclined towards PBL as it emphasised SDL, autonomy and 
flexibility. They might have favoured PBL as it helped to 
develop critical thinking, clinical reasoning, problem solving, 
leadership qualities and decision-making skills essential for 
confronting real-life situations. The predictors obtained in the 
study affecting the student preferences provide a new insight 
that has not been previously documented.

The students as well as the faculty acknowledged the 
advantage of the PBL session. However, it posed a great 
challenge for 1st  year students who had to take sole 
responsibility of finding resources and study materials to solve 
the problem independently, occasionally leading to incorrect 
knowledge acquisition and misconceptions.[6] Besides 
intricate planning, time-consuming session and rigorous 
training of facilitators required for PBL hinders its effective 
implementation. Thus, the CBL method promotes in-depth 
conceptual understanding in a structured environment, 
efficient utilisation of time, engagement of quiet/shy students 
in faculty-led group discussion and long-term knowledge 
retention is a more suitable approach for Phase I students.

In the opinion of students and the facilitators, both CBL and 
PBL promoted integration across the various disciplines, 
enhanced in-depth knowledge, improved communication 
skills and fostered examination readiness. Therefore, 
the benefits of both strategies are leading towards the 
development of a newer teaching-learning tool involving a 
combined PBL-CBL approach for preparing the students to 
manage real-world scenarios.[19,20]

Limitations

The study was performed in a single institution with a 
small sample size, a limited number of sessions and variable 
facilitator supervision, which might affect the generalisability 
of the outcomes.

CONCLUSION

These findings suggest that CBL is appropriate for 1st  year 
M.B.B.S. students as it aligns well with the cognitive level and 

capability of transferable skills of beginners and bridges the 
gap between basic and clinical subjects. PBL can be gradually 
introduced in later years of the M.B.B.S. course when the 
students become accustomed to SDL and have gained 
sufficient knowledge of different disciplines. A  blended 
approach incorporating both PBL and CBL methods may 
be implemented for the most comprehensive learning 
experience for Phase I undergraduate medical students.

Acknowledgment: The author is thankful to all the students and 
faculty members of the Department of Physiology who participated 
in this study. The Head of the Department of Physiology, Prof. (Dr.) 
M. S. Mallick supported me in all ways to conduct the study.

Ethical approval: The research/study was approved by the 
Institutional Review Board at Calcutta National Medical College, 
Kolkata, approval number EC-CNMC/601/2025, dated 8th 
February 2025.
Declaration of patient consent: The author certifies that they have 
obtained all appropriate patient consent.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.
Use of artificial intelligence (AI)-assisted technology for 
manuscript preparation: The author confirms that there was no 
use of artificial intelligence (AI)-assisted technology for assisting 
in the writing or editing of the manuscript, and no images were 
manipulated using AI.

REFERENCES

1.	 Barrows HS, Tamblyn RM. An evaluation of problem-based 
learning in small groups utilising a simulated patient. J  Med 
Educ 1976;51:52-4.

2.	 Barrows HS. How to design a problem-based curriculum for 
pre-clinical years. New York: Springer; 1985:p.53-86.

3.	 Harvard Business School. What is the case method? Available 
from: https://www.hbs.edu/case-method-project/about/pages/
case-method-teaching.aspx [Last accessed on 2025 May 10].

4.	 Wu F, Wang T, Yin D, Xu X, Jin C, Mu N, et al. Application of 
case-based learning in psychology teaching: A  meta-analysis. 
BMC Med Educ 2023;23:609.

5.	 Sturdy S. Scientific method for medical practitioners: The 
case method of teaching pathology in early twentieth-century 
Edinburgh. Bull Hist Med 2007;81:760-92.

6.	 Srinivasan M, Wilkes M, Stevenson F, Nguyen T, Slavin S. 
Comparing problem-based Learning with case-based learning: 
Effects of a major curricular shift at two institutions. Acad Med 
2007;82:74-82.

7.	 Daher AM, Singh H, Kutty M. Differentiating case-based 
learning from problem-based Learning after a two-day 
introductory workshop on case-based learning. Australas Med 
J 2017;10:973-80.

8.	 Medical Council of India, The Gazette of India. Regulations on 
graduate medical education (amendment); 2023. Available from: 
https://www.nmc.org.in/mcirest/open/getdocument?path=/
documents/public/portal/latestnews/gmer2023_compressed.
pdf; https://www.nmc.org.in/wp/content/uploads/2020/08/
early/clinical/exposure/mbbs/07/08/2019/pdf [Last accessed on 



Chowdhury: Exploring student preferences between CBL and PBL

Indian Journal of Physiology and Pharmacology • Article in Press  |  9

How to cite this article: Chowdhury D. A comparative study of student 
preferences between case-based learning and problem-based learning in 
physiology. Indian J Physiol Pharmacol. doi: 10.25259/IJPP_356_2025

2025 May 10]
9.	 Waliany S, Caceres W, Merrell SB, Thadaney S, Johnstone N, 

Osterberg L. Preclinical curriculum of prospective case-based 
teaching with faculty-  and student-blinded approach. BMC 
Med Educ 2019;19:31.

10.	 McLean SF. Case-based learning and its application in medical 
and health-care fields: A review of worldwide literature. J Med 
Educ Curric Dev 2016;3:JMECD.S20377.

11.	 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:e421-44.

12.	 Trullàs JC, Blay C, Sarri E, Pujol R. Effectiveness of problem-
based learning methodology in undergraduate medical 
education: A scoping review. BMC Med Educ 2022;22:104.

13.	 Bihari A, Choudhari SG, Srivastava A. Effectiveness of 
problem-based learning approach for teaching-learning 
biostatistics among medical students. J  Educ Health Promot 
2021;10:264.

14.	 Zheng QM, Li YY, Yin Q, Zhang N, Wang YP, Li GX, et al. 
The effectiveness of problem-based learning compared with 
lecture-based learning in surgical education: A  systematic 
review and meta- analysis. BMC Med Educ 2023;23:546.

15.	 Wang H, Xuan J, Liu L, Shen X, Xiong Y. Problem-based 
learning and case-based learning In dental education. Ann 
Transl Med 2021;9:1137.

16.	 Karimeldin MA, Elnour S, Albaqami AA, Alaklobi RO, 
Elhassan KE, Abbas M, et al. Comparison between faculty 

members and students toward learning through problem-
based learning and case-based learning in an innovative 
curriculum in a regional university in the KSA. Bahrain Med 
Bull 2023;45:1291-4.

17.	 Khoiriyah U, Wijaya DP. Exploring problem-based learning 
(PBL) and case-based learning (CBL) in stimulating cognitive 
skills among medical students: Analysis of verbal interaction. 
IMJM 2022;21:46-52.

18.	 National medical commission  -  revised guidelines for 
competency based medical education (CBME) curriculum 
2024 for the Indian medical graduate. Vol. 1. Available from: 
https://www.nmc.org.in/mcirest/open/getdocument?path=/
documents/public/portal/latestnews/44%20ugmeb%20
notice%20dtd%2010-10-2024.pdf [Last accessed on 
2025 May 10].

19.	 Zhao W, He L, Deng W, Zhu J, Su A, Zhang Y. The effectiveness 
of the combined problem based learning (PBL) and case-
based learning (CBL) teaching method in the clinical practical 
teaching of thyroid disease. BMC Med Educ 2020;20:381.

20.	 Zhang M, Hu W. Application of PBL combined with CBL 
teaching method in clinical teaching of vascular surgery. PLoS 
One 2024;19:e0306653.

https://dx.doi.org/10.25259/IJPP_356_2025

