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Background: Case stimulated learning approach provides a link between basic and clinical sciences.
Learning in a contextual clinical situation motivates the students and has a positive impact on their
assessment. The objective of this study was to assess the effectiveness of interactive and case stimulated
teaching of endocrine physiology to medical students at the University of Lahore. Methods: In this
comparative cross-sectional study, a total of 260 second year medical students of 2014 and 2015
batches were included through convenience sampling. In the first batch, a total of 137 students (43
males and 94 females) were offered interactive endocrinology lectures. Whereas, in the second batch, a
total of 123 students (55 males and 68 females), were exposed to case stimulated teaching by the same
facilitator. Multiple-choice questions were used to assess the students before and after the teaching
sessions. The results of both sessions were analyzed by Student’s t-test. Results: Students who were
taught through case stimulated methodology performed better during examination as compared to those
who were taught through conventional methodology (19.8±0.4 vs 13.5±0.3, p<0.001). Conclusions:
Students retain knowledge for a longer time when it is relevant and applicable to clinical context. Use
of case stories in classrooms promotes better understanding, and the question and answer activity helps
in making critical decisions in clinical practice. Case stimulated learning strategy can be adopted not
only to enhance academic performance but also to promote contextual learning.
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INTRODUCTION

SUBJECTS AND METHODS

Knowledge imparted with clinical relevance can be
retained for longer periods of time as perceived
relevance of the subject aids in knowledge retention and
facilitates its application at later stages.1 Highlighting
relevance of basic sciences knowledge to clinical
situations will guarantee retention of gained knowledge
and its implication in the clinical practice.2 The case
stimulated learning provides a bridge between the core
physiological concepts and clinical manifestations.3 It
triggers the common human nature to learn from stories.
Case stimulated learning approach facilitates better
understanding of the relationship of normal functions
with health and disease.4
Integrating simple clinical problems to
improve interaction during lectures between students
and text, among students and between student and
teacher/facilitator has been exceedingly successful, and
has been found to improve the student grades from good
to excellent.5 Similarly, case studies aid in integrated
learning and can be used to signify connections between
academic topics and real-life issues.6 Case stimulated
learning is expected to provide an early clinical
introduction to the students in their preclinical education
and consequently, aid in vertical integration.7
This study aimed to assess the effectiveness of
contextual case stimulated learning of endocrine
physiology among second year medical students of
University College of Medicine and Dentistry
(UCM&D), The University of Lahore.

It was a comparative, cross-sectional study carried out at
University College of Medicine and Dentistry Lahore
after getting approval from Ethical Board of the
university. Written informed consent was also obtained
from all the participants. Two hundred and sixty (260)
students of 2nd Year MBBS class were recruited through
convenience sampling. The students were divided into a
control group, group I (Batch 2014‒2018), including
137 students (43 males and 94 females) and an
experimental group, group II (Batch 2015‒2019),
having 123 students (55 males and 68 females). Before
commencement of the teaching session, both the groups
underwent an exam (pre-test) to assess their basal level
of knowledge.
After that, they were taught endocrine
physiology by same facilitator through 15 interactive
sessions. In group I, each session started with revision of
key points of previous lecture. The lectures were
delivered with the help of PowerPoint presentations
which aided students’ learning in the form of pictures,
diagrams and videos. The students were also given
assignments on important topics. However, in group II
‘Case Stimulated Learning’ approach was adopted to
teach endocrine physiology. The students were given
work sheets that included pre-class reading assignments,
unlabeled figures, flowcharts and clinical scenario with
several questions related to the case to be solved in
class. In the beginning of the lecture, each case scenario
was projected as a stimulus and described for the
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students. The clinical scenario was based on simplified
versions of clinical information necessary to illustrate
selected basic physiological concepts. Several questions
were listed after this information. During the interactive
lecture, the facilitator served as a guide by the side and
encouraged them to solve the questions in the work
sheets, using their responses (correct and incorrect), and
physiological concepts were discussed in the lecture.
At the end of teaching session both the groups
again underwent an exam (post-test) to assess the
academic performance. Assessment tool was the MCQs
of C2 and C3 level.
The results of both exams were compared by
using student’s t-test using SPSS-24, and p≤0.05 was
considered statistically significant.

RESULTS
Out of 137 students in group I, there were 43 (31%)
males and 94 (69%) females whereas in group II there
were 55 (45%) males and 68 (55%) females out of total
123 students.
There were no statistical differences between
the pre-test scores of both groups (Table-1). However,
in the post-test the performance of group II was
significantly higher than group I. Similarly, in both
groups the performance of male and female students
was same in first assessment. However, significantly
better results were obtained in the post-test for both the
categories (Table-1).
Table-1: Comparison of exam scores between the
two groups
Mean MCQ score
Exam
p
Group I Group II
16±0.3
16±0.3
0.45
Pre-test
13.5±0.3 19.8±0.4 <0.001*
Post-test
16±0.4
15±0.4
0.07
Pre-test (Male students)
13.1±0.5 18.9±0.7 <0.001*
Post-test (Male students)
16±0.4
17±0.5
0.11
Pre-test (Female students)
13.7±0.4 20.5±0.5 <0.001*
Post-test (Female students)
*statistically significant

DISCUSSION
Students who were taught through case stimulated
learning technique performed better in exam compared
to those who were taught through conventional
methods; therefore, supporting that contextual case
stimulated learning is a more effective teaching and
learning tool compared to conventional lectures. Even
when we compared the marks of male and female
students separately it showed the same results though
the performance of female student was somewhat better
than their male counterparts. In a study conducted at
Kingsborough Community College, better examination
scores were observed by incorporation of case studies in
a genetic course.8 Case studies facilitate better
participation in class activities which promotes better
retention and enhanced academic performance.9
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Our work establishes that creating an active
learning environment and engaging students in the case
stimulated learning can facilitate the students in
retention of knowledge. This observation is supported
by other studies reporting that active learning through
activities during traditional lectures, promotes student
engagement and aids in better understanding of the
subject.7,10 The current study showed that presentation
of content to be taught in the format of a story
accompanied by questions and activities facilitates good
academic performance. Analysis of the studies
conducted at Buffalo and New York University,
indicated that initiation of higher order thinking occurs
by shifting from recall of knowledge to analysis and
application by adapting contextual narrative approach
like case studies and problem-based learning.11–13 The
results of our study are also comparable to a similar
study done in Middle East Technical University, Turkey
comparing two groups of high school students for the
effects of contextual learning.14
Likewise, a survey conducted on perception of
faculty members showed that students who were taught
with case studies developed new ways of thinking and
became active learners.15 In another survey the students’
reactions were reported to be very positive towards case
based learning and it was reported that they found it
better than lectures and texts.16 There were a few studies
which reported that the two teaching methodologies
were almost equal in their outcomes, however,
contextual learning might be more enjoyable for the
students but the effectiveness is still to be
determined.17,18

CONCLUSION
Students retain knowledge for a longer period when it is
relevant and applicable to clinical context. Use of case
stories in classrooms promotes better understanding and
the question and answer activity helps in making critical
decisions in clinical practice. Case stimulated learning
strategy can be adopted not only to enhance academic
performance but also to promote contextual learning and
make it more applicable during clinical practice.

REFERENCES
1.

2.

3.

4.

Malau-Aduli BS, Lee AY, Cooling N, Catchpole M, Jose M,
Turner R. Retention of knowledge and perceived relevance of
basic sciences in an integrated case-based learning (CBL)
curriculum. BMC Med Educ 2013;13(1):139.
Gowda S, Bhaskar V, Nagaiah BH, Sengodan B. A study of the
competency of third year medical students to interpret
biochemically based clinical scenarios using knowledge and
skills gained in year 1 and 2. Biochem Mol Biol Educ
2016;44(2):202–7.
Sathishkumar S, Thomas N, Tharion E, Neelakantan N, Vyas R.
Attitude of medical students towards early clinical exposure in
learning endocrine physiology. BMC Med Educ 2007;7:30.
Walters MR. Case-stimulated learning within endocrine
physiology lectures: an approach applicable to other disciplines.
Am J Physiol 1999;276(6 Pt 2):S74–8.

http://www.pps.org.pk/PJP/14-2/Maimoona.pdf

Pak J Physiol 2018;14(2)

5.
6.

7.

8.

9.

10.
11.

Walters MR. Problem-based learning within endocrine
physiology lectures. Adv Physiol Educ 2001;25(1-4):225–7.
Bonney KM. An argument and plan for promoting the teaching
and learning of neglected tropical diseases. J Microbiol Biol Educ
2013;14(2):183–8.
Joshi H, Singh G, Patwardhan K. Ayurveda education: Evaluating
the integrative approaches of teaching Kriya Sharira (Ayurveda
Physiology). J Ayurveda Integr Med 2013;4(3):138–46.
Murray-Nseula M. Incorporating case studies into an
undergraduate genetics course. J the Scholarship Teach Learn
2011;11(3):75–85.
Herreid CF. Using case studies to teach science. Education:
Classroom Methodology. Washington DC: American Institute of
Biological Sciences; 2005.
Prince M. Does active learning work? A review of the research. J
Engineer Educ 2004;93(3):223–31.
Anderson LW, Krathwohl DR, Bloom BS, (Eds). A taxonomy for
learning, teaching, and assessing: a revision of Bloom’s taxonomy
of educational objectives. New York, NY: Longman; 2001.

12.
13.

14.

15.

16.
17.

18.

Herreid CF. Case studies in science –A novel method of science
education. J Coll Sci Teach 1994;23(4):221–9.
Bonney KM. Case study teaching method improves student
performance and perceptions of learning gains. J Microbiol Biol
Educ 2015;16(1):21–8.
Yalcnkaya E, Boz Y. The effect of case-based instruction on 10th
grade students’ understanding of gas concepts. Chem Educ Res
Pract 2015;16(1):104–20.
Herreid CF, Schiller NA, Herreid KF, Wright C. In case you are
interested: results of a survey of case study teachers. J Coll Sci
Teach 2011;40(4):76–80.
Carlson JA, Schodt DW. Beyond the Lecture: Case teaching and
the learning of economic theory. J Econo Educ 1995;26(1):17–28.
Kirschner, P, Sweller, J, Clark, RE. Why unguided learning does
not work: an analysis of the failure of discovery earning,
problem-based learning, experiential learning and inquiry-based
learning. Educ Psychol 2006;41(2):75–86.
Colliver JA. Effectiveness of problem-based learning curricula:
Research and theory. Acad Med 2000;75(3):259–66.

Address for Correspondence:
Dr. Maimoona Nasreen, Assistant Professor, Department of Physiology, University College of Medicine & Dentistry
(UCMD), The University of Lahore (UOL), Pakistan. Cell: +92-300-8471009
Email: drmaimoonanasrren@gmail.com
Received: 2 Jan 2018

Reviewed: 20 Mar 2018

Accepted: 2 Apr 2018

http://www.pps.org.pk/PJP/14-2/Maimoona.pdf

45

