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INTRODUCTION 

The Medical Council of India has specified that the 

learning process for graduate medical education should 

include problem-oriented approach and case studies and 

that both horizontal and vertical integration are to be 

introduced throughout the curriculum.1  

Case-based learning (CBL) is a discussion-based small-

group learning method that makes use of a guided inquiry 

method. CBL enhances comprehension and acquisition of 

cognitive skills since learning is placed within its milieu. 

Learning and its retention is enabled when the topic is 

connected to real-life situations since the students realise 

the necessity of understanding the topic for future clinical 

practice.2  

The curriculum for the Bachelor of Medicine and 

Bachelor of Surgery (MBBS) course is considerable and 

students are expected to learn many subjects 

simultaneously. Besides, the faculty is engaged in many 
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non-teaching activities, such as, administration and 

research. Therefore, the sheer vastness of the MBBS 

curriculum calls for effective usage of both student and 

faculty time and herein the CBL format offers another 

teaching-learning model.  

CBL enhances reasoning skills and grasp of a basic 

science subject, such as physiology, since learning is 

placed within the framework of a practical problem.3 

CBL has been compared with the traditional lecture 

format.4-8 Traditional lectures are reportedly more helpful 

to students in preparing for a written examination though 

these have been denigrated for generating information 

overload with deficient critical thinking.9,10  

Case scenarios have been utilized to enable learning.2,11-13 

CBL makes use of actual or hypothetical case scenarios 

as springboards to generate interest in a specific topic.2 If 

the case scenarios span across multiple topics, the 

students create inter-concept linkages that boost retention 

of knowledge and the students tend to develop a holistic 

perspective.12,14  

In CBL, the faculty formulate the case scenarios and 

students discuss the case in small groups and attempt to 

arrive at a solution using the knowledge gained from 

previously taught curricular content. CBL has been 

shown to impart early clinical exposure, assist students to 

link clinical conditions to basic sciences and develop 

clinical reasoning, improve student’s scores, enhance 

communication skills, and galvanise the students towards 

self-directed learning.13  

The objectives of the present study were to assess the 

cognitive domain scores of the participating first-year 

MBBS students after attending lectures on reproductive 

physiology (using a pre-CBL test) and to compare these 

with the cognitive domain scores after using CBL as the 

educational intervention (using an identical post-CBL 

test). 

METHODS 

This complete-enumeration, before-and-after type of 

educational intervention study (without controls) was 

conducted in 2016 in a municipal medical college in 

Kalwa, Thane, located about 30 kilometres from Mumbai 

city in the state of Maharashtra in Western India.  

After obtaining permissions from the Institutional Ethics 

Committee (IEC) and institutional authorities, the 

objective of the study was explained to first year medical 

students, aged 18 years and above, of either sex, who 

were enrolled for the Bachelor of Medicine, Bachelor of 

Surgery (MBBS) course.  

Written informed consent was obtained from students 

(n=55) who were willing to participate in the study.  

Lectures on reproductive physiology and its applied 

aspects, including contraception were delivered by 

faculty from the Departments of Physiology and 

Community Medicine. The pre-test, conducted after the 

lectures, comprised nine questions (one mark per 

question). The total marks obtainable were nine. For 

CBL, the participating students were randomly assigned 

(using lottery system) to two sub-groups comprising 28 

and 27 students to enable small-group discussion. Each 

sub-group was identically exposed to case-based learning 

modules using case scenarios pertaining to applied 

aspects of reproductive physiology, including 

contraception. The same faculty jointly guided the 

discussion and encouraged participation of all students in 

each sub-group. The post-test was conducted after CBL, 

using a questionnaire that was identical to that of the pre-

test. The scores from students in the two sub-groups were 

amalgamated for analysing results of the pre- and post-

tests. The outcome studied was the difference in 

cognitive domain scores after attending lectures (by a 

pre-test) and CBL (by a post-test).  

The data were tabulated and statistically analysed using 

EpiInfo Version 7.0 (public domain software package 

from the Centers for Disease Control and Prevention, 

Atlanta, GA, USA). Continuous data were presented as 

Mean and Standard Deviation (SD). Confidence interval 

(CI) was stated in the range of [Mean-(1.96)* Standard 

Error)] to [Mean+(1.96)* Standard Error)]. Significance 

of difference in parameters was determined using Karl 

Pearson’s Chi-square test (with Mantel-Haenszel 

correction, where required) at p <0.05. The standard error 

of difference between two means was calculated and 

statistical significance was determined at p <0.05.  

RESULTS 

All the 55 students were exposed to the same faculty for 

lectures and CBL and took identical pre-and post-tests. 

Hence, the consequences, if any, of confounding 

variables would cancel out. 

Distribution of correct responses 

The mean score was 5.36±0.97 (95% CI: 5.11 - 5.62) in 

the pre-test and 6.49±1.14 (95% CI: 6.19 - 6.79) in the 

post-test.  

Significant differences were observed between the correct 

responses obtained during the pre- and post-test for 

question No. 4 (p=0.004) and question No. 9 (p=0.049).  

The difference in pre-test (49.09% correct responses) and 

post-test (67.27% correct responses) for question No. 1 

did not reach a level of statistical significance (p=0.053).  

The correct responses for the remaining questions during 

the post-test were higher than that for the pre-test but 

were not statistically significant (Table 1).  
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Question-wise scores in pre- and post-tests 

Though there was substantial improvement in the mean 

scores in all the nine questions between the pre-and post-

tests, only the differences between the mean correct 

responses obtained during the pre- and post-test for 

question Nos. 4 (p=0.0026) and 9 (p=0.0488) were 

statistically significant (Table 2). For question No. 4, 

students who gave correct answers in the pre- and post-

tests comprised 36.36% and 63.64%, respectively and the 

mean score increased from 0.36 ± 0.49 (95% CI: 0.24 - 

0.49) in the pre-test to 0.64 ± 0.49 (95% CI: 0.51 - 0.76) 

in the post-test. Likewise, for question No. 9, students 

who answered correctly in the pre- and post-tests 

comprised 52.73% and 70.91%, respectively and the 

mean score increased from 0.53 ± 0.50 (95% CI: 0.39 - 

0.66) in the pre-test to 0.71 ± 0.46 (95% CI: 0.59 - 0.83) 

in the post-test. 

Table 1: Distribution of correct responses in pre- and 

post-tests. 

Pre-test  

(n=55) 

Post-test  

(n=55) 

Chi2 

value # 
p value 

Odds 

Ratio 

27 (49.09) 37 (67.27) 3.736 0.053 0.469 

36 (65.45) 40 (72.73) 0.681 0.409 0.71 

39 (70.91) 40 (72.73) 0.045 0.832 0.914 

20 (36.36) 35 (63.64) 8.182 0.004 * 0.326 

31 (56.36) 40 (72.73) 3.218 0.073 0.484 

37 (67.27) 41 (74.55) 0.705 0.401 0.702 

33 (60.00) 42 (76.36) 3.394 0.065 0.464 

38 (69.09) 43 (78.18) 1.171 0.279 0.624 

29 (52.73) 39 (70.91) 3.851 0.049 * 0.457 
Figures in parentheses indicate percentages 

#Karl Pearson’s Chi square test with Mantel-Haenszel 

correction, where required. * Statistically significant 

 

Table 2: Mean correct responses in pre- and post-tests. 

Pre-test (n=55) Post-test (n=55) 
Z value p value 

Mean SD CI Mean SD CI 

0.49 0.50 0.36 - 0.62 0.67 0.47 0.55 - 0.79 1.945 0.0512 

0.65 0.48 0.52 - 0.78 0.73 0.45 0.61 - 0.85 0.902 0.3682 

0.71 0.46 0.59 - 0.83 0.73 0.45 0.61 - 0.85 0.230 0.818 

0.36 0.49 0.23 - 0.49 0.64 0.49 0.51 - 0.77 2.997 0.0026 * 

0.56 0.50 0.43 - 0.69 0.73 0.45 0.61 - 0.85 1.874 0.0614 

0.67 0.47 0.55 - 0.79 0.75 0.44 0.83 - 0.87 0.922 0.3576 

0.60 0.49 0.47 - 0.73 0.76 0.43 0.65 - 0.87 1.820 0.0688 

0.69 0.47 0.57 - 0.81 0.78 0.42 0.67 - 0.89 1.059 0.2892 

0.53 0.50 0.40 - 0.66 0.71 0.46 0.59 - 0.83 1.965 0.0488 * 
Z = Standard error of difference between means; SD = Standard deviation; CI = Confidence interval at 95% confidence limits. * 

Statistically significant. 

 

Table 3: Gender differences in question-wise mean correct responses in the pre-test. 

 

Females (n=30) Males (n=25) 
Z value p value 

Mean SD CI Mean SD CI 

0.37 0.49 0.19 - 0.55 0.64 0.49 0.45 - 0.83 2.035 0.041 * 

0.73 0.45 0.57 - 0.89 0.56 0.51 0.36 - 0.76 1.3 0.193 

0.77 0.43 0.62 - 0.92 0.64 0.49 0.45 - 0.83 1.03 0.303 

0.43 0.50 0.25 - 0.61 0.28 0.46 0.10 - 0.46 1.157 0.246 

0.53 0.51 0.35 - 0.71 0.60 0.50 0.40 - 0.80 0.512 0.610 

0.77 0.43 0.62 - 0.92 0.56 0.51 0.36 - 0.76 1.632 0.103 

0.70 0.47 0.53 - 0.87 0.48 0.51 0.28 - 0.68 1.65 0.099 

0.73 0.45 0.57 - 0.89 0.64 0.49 0.45 - 0.83 0.704 0.484 

0.50 0.51 0.32 - 0.68 0.56 0.51 0.36 - 0.76 0.434 0.667 
Z = Standard error of difference between means; SD = Standard deviation; CI = Confidence interval at 95% confidence limits. * 

Statistically significant 

 

 

Gender differences  

In the pre-test, the mean score for female students was 

5.53±0.94 (95% CI: 5.20 - 5.87), while that for their male 

counterparts was 4.96±1.06 (95% CI: 4.54 - 5.38). In the 

post-test, the mean score for female students increased to 

6.70±1.06 (95% CI: 6.32 - 7.08), while that for the male 

students increased to 6.24±1.20 (95% CI: 5.77 - 6.21). 

For both male and female students, the first quartile and 

median were identical (5) in the pre-test and were merged 

in the box plot (Figure 1), implying that 50% of the 
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students gave correct responses to 5 out of 9 questions in 

the pre-test. Likewise, the third quartile was also identical 

(6) for both genders. Female students had obtained a 

higher minimum score (4) in the pre-test as compared to 

the males (3).  

In the post-test, the minimum score was 4 for both sexes. 

Both male and female students showed identical 

improvement in scores in the other parameters (first 

quartile, median merged with third quartile and the 

maximum) in the post-test. The merging of the third 

quartile (7) and the median (7) for both male and female 

students in the post-test denotes that 75% of the students 

gave correct responses to 7 out of 9 questions in the post-

test.  

Significant gender difference (p=0.041) was observed for 

question No. 1 in the pre-test. (Table 3) In the post-test, 

gender differences were significant for question Nos. 7 

(p=0.048) and question No. 8 (p=0.021) (Table 4). 

 

Table 4: Gender differences in question-wise mean correct responses in the post-test. 

Females (n=30) Males (n=25) 
Z value p value 

Mean SD CI Mean SD CI 

0.67 0.48 0.50 - 0.84 0.68 0.48 0.49 - 0.87 0.077 0.936 

0.73 0.45 0.57 - 0.89 0.72 0.46 0.54 - 0.90 0.081 0.936 

0.73 0.45 0.57 - 0.89 0.72 0.46 0.54 - 0.90 0.081 0.936 

0.60 0.50 0.42 - 0.78 0.68 0.48 0.49 - 0.87 0.604 0.548 

0.70 0.47 0.53 - 0.87 0.76 0.44 0.59 - 0.93 0.488 0.624 

0.83 0.38 0.69 - 0.97 0.64 0.49 0.45 - 0.83 1.582 0.114 

0.87 0.35 0.74 - 1.00 0.64 0.49 0.45 - 0.83 1.966 0.048 * 

0.90 0.31 0.79 - 1.01 0.64 0.49 0.45 - 0.83 2.297 0.021 * 

0.67 0.48 0.50 - 0.84 0.76 0.44 0.59 - 0.93 0.725 0.465 
Z = Standard error of difference between means; SD = Standard deviation; CI = Confidence interval at 95% confidence limits. * 

Statistically significant 

 

 

 

Figure 1: Distribution of correct responses in pre- and 

post-tests. 

DISCUSSION 

The purpose of education is to enable students to apply 

their knowledge across a variety of situations, domains, 

and contexts. The formation of several interconnected 

mental models enables students to acquire a broad 

outlook and to utilise their knowledge in practical 

settings.15 It has been reported that physiology of 

pregnancy and STIs/HIV was given higher coverage in 

contrast to contraceptive methods and elective abortion 

procedures in the United States and Canada.16  

In the present study, significant differences were 

observed between correct responses in the pre- and post-

tests for question Nos. 4 and 9. Both these questions 

pertained to contraception, a topic perceived by students 

to be of practical importance. Similar results have been 

obtained by researchers from Kerala and Nairobi, Kenya; 

while contrasting findings were reported by studies from 

North-West India and Bangalore.17-20 Activation of the 

learner’s prior knowledge is a pre-requisite for 

knowledge transfer.21 Reflection and self-learning during 

CBL discussions enable transfer of past knowledge so 

that students become adept in generalising their 

knowledge to a broad range of contexts and to apply it in 

practical settings.22 CBL transforms teachers into 

facilitators who permit students to explore and scrutinise 

real or hypothetical situations and while debating 

alternative solutions, the students understand complicated 

issues and analyse them more effectively.23 Moreover, 

CBL generates considerable enhancement in student 

learning and retention, as compared to the traditional 

lecture format.7,8,10 Traditional lectures impart theoretical 

knowledge that is restricted to the cognitive domain. 

Minor differences in scores have been reported when the 

post-tests were conducted one and six months after 
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CBL.11 Thus, administering a post-test immediately after 

an educational intervention seems logical and convenient. 

Furthermore, during CBL, students discuss and give valid 

justifications for various probable diagnoses and 

investigations. During CBL, the student’s discussions 

may help them relate to patients in underprivileged 

settings and thus their application of knowledge would 

also stretch to the affective domain.11 Researchers have 

used a variety of teaching-learning strategies, such as, 

video clippings, role plays and case scenarios, to increase 

the attention span of the students during learning 

sessions.24-26  

Limitations of the present study were that it was 

conducted on only one batch of 55 first-year medical 

students using case scenarios pertaining to reproductive 

physiology. The students could not be exposed to real-life 

patients due to time constraints of the first year MBBS 

course. For generalising the results, a larger study using 

case scenarios linked to the entire Physiology curriculum 

would be needed. 

CONCLUSION 

The participating first-year medical students had adequate 

basic knowledge of reproductive physiology. Statistically 

significant gender differences in correct responses were 

obtained in a small number of questions only and were 

not significant in most questions. Use of case scenarios 

enhanced cognitive domain scores.  
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