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Abstract
Objectives: The purpose of this study was to explore the effectiveness of reverse teaching in learning the basic medical sciences in
undergraduate pathology course.
Materials and Methods: Study design was interventional case –control. Participants were 150 first year medical students of University of
MAHSA, Malaysia 2017-18. We used quantitative content analysis in pre and post teaching sessions and a delayed test score after 5
months. This result was compared with control group who were exposed to traditional pathology teaching.
Results: There was no significant difference in the pre test scores between control group and test group (independent sample t – test, t= 0.836, p=0.404). There was a significant increase in the test scores between the two groups for the immediate post- test (independent
sample t – test, t= -23.705, p<0.001), test group performed much better when compared to control group. A significant difference in the test
scores between the two groups was noticed in the delayed post- test after 5months (independent sample t – test, t= -6.440, p<0.001), test
group performed slightly better that the control group.
Conclusion: Reverse teaching based on clinical scenarios has significantly increased score compared to control group (P<0.001 vs P>
0.072).
Keywords: Backward class room, Flip class, Inverted teaching, Marketing class, Integration.

Introduction
The central role of science in medical education is
fundamental and indisputable.1 It is essential that the
medical students understand the principles of basic sciences
and appreciation role of translational research in basic
sciences to uplift the quality of life. The science of medicine
is the basis of paradigm shift in integrative medical
education.2 In most medical schools in Malaysia, a modified
hybrid integrated curricula has been adopted in which the
undergraduate pathology course is taught in first two years
together with other basic science subjects. The whole gamut
of teaching-learning process is primarily based on
traditional lecture format catering to large cohort of
students. This is followed by pathology-practical and
tutorial classes in different time slots. Students are expected
to connect the theory-knowledge taught in the lecture
classes with the gross and histological features shown in the
practical and tutorials. This naturally creates a wide gap in
the students’ understanding of the basic pathophysiological
mechanism behind the disease process. This leads to serious
difficulty for students in understanding and providing the
correct responses for a particular clinical scenario in the
integrated summative assessment.3 there is an obvious
disconnect in teaching and assessment.
Further, over the years pathology has advanced as
highly complex diagnostic discipline involved in
personalized targeted therapeutics for patient care. Highly
complex clinical medicine has been incorporated in teaching
and assessment of pathology. This created a context of
disinterest on the part of students in understanding the
complex underlying biochemical basis of the disease

process or learning about the histological or molecular
diagnostic criteria of the disease.4 According to traditional
pathology teaching, more emphasis is given on the gross
and microscopic histological changes related to a particular
disease. There is no attempt on discussion on the molecular
or biochemical changes responsible for a particular clinical
case scenario. Further there no attempt to create space in the
tight teaching schedule in preclinical basic science course to
expose the students in such exercise. These clinical case
scenarios can be best discussed by involving students to
take part actively in reverse teaching sessions. This is what
this research attempted do.
Of late much attention is targeted towards reverse
teaching as tool of integrated medical education. These
studies have focused on the application of digital technology
rather than exploring the students’ knowledge on a
particular topic.5 This lacuna in teaching and assessment
system is realized by many medical educationists who have
devised their own innovation and conceptualization in their
field of specialization leading to many innovative teaching
and learning methods that have been described and
incorporated successfully into the medical education
curriculum leading to better outcome. One such important
breakthrough is integration of pre-clinical and clinical
subjects for better understanding of the disease process. It is
usually done in separate sessions in the pre-clinical years
where clinical students and clinical lecturers are invited to
share the applied part of the basic science knowledge that is
being taught to pre-clinical students in their current medical
curriculum. This vertical integration is highly appreciated
by our students. The above method was found to be very
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successful and stimulating for the students in some
Universities.5-7
Clinical case-scenarios have been used in pre-clinical
years for the purpose of making the students understand
basic pathophysiological mechanism of disease better. It
also seems to make students understand applied aspects of
basic science that is to be used in their future practice. One
of the ways where clinical case scenarios are used is concept
map made by computer software based on case scenario.
The concept maps gave relevant clinical information needed
for the understanding of basic pathophysiological
mechanism involved. Studies have shown increased student
satisfaction and agreed on the ease of understanding core
pathophysiological concepts using case specific model
based concept maps.7,8
The aim of this study is to determine effectiveness of
reverse teaching and compare it with the traditional mode of
pathology teaching.
Materials and Methods
A study was conducted among 150 MBBS students
(Year 1) at MAHSA University to teach pathology using
clinical scenarios (test group) and another group (control
group) to teach pathology in the traditional method. The
students were randomized into a control group (n=75) and
test group (n=75) via digital selection using their
registration numbers. Informed consent was obtained from
both group of students. The study was designed to explore

the impact of using clinical cases to teach pathology on
students’ knowledge, skills and attitude with teaching
pathology the traditional way. A pre-test was administered
to both the groups; using a vetted questionnaire consisting
of 30 extended matching questions (EMQ) on inflammation
and healing. The questionnaire was validated.
1. Group 1 or the study group (test group) underwent one
hour teaching by 1(DHK) on reverse teaching based on
the same 30 clinical scenarios tested in pre-test.
2. Group 2 or the control group was given the same
theoretical teaching on the same topic in conventional
method (classroom teaching without actual clinical
exposure) by another tutor.
3. After one hour of teaching both groups were re-tested
on the same 30 EMQ
4. Both groups were post-tested after 5 months to assess
their retention of information.
5. Both groups were again taught on same topic
(inflammation) according to school schedule.
6. Feedback of test group who underwent reverse teaching
were taken and analyzed.
7. The students’ performance was compared between the
two groups by unpaired Student’s t-test whereas marks
of the pre and post-tests for the same group were
compared by paired t–test. Everywhere p<0.05 was
considered to be significant. The statistical software
used was Microsoft excel and SPSS, version 18.

The following sequence of events were followed in this study
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Results
There were 150 students divided into 2 groups. There
was no significant difference in the pre test scores between
control group and test group (independent sample t – test, t=
-0.836, p=0.404). The initial knowledge of both groups on
the concerned topic was not significant and almost at similar
level. Table 1 also shows that the there was a significant
increase in the test scores between the two groups for the
immediate post- test (independent sample t – test, t= 23.705, p<0.001), test group performed very much better
when compared to control group. When the assessment was
done after 5 months for both the groups there was a
significant difference in the test scores between the two
groups in the delayed post- test (independent sample t – test,
t= -6.440, p<0.001), but still test group performed slightly
better that the control group. (Table 1)
A written student feedback evaluation was done among
the test group and it was found that 38 (52%) of 75 students,
agreed that clinical scenario was useful in remembering the
pathophysiological mechanism and about 44 (60%) of them
felt that clinical scenario helped them in better
understanding of the pathophysiological mechanism and it
should replace the traditional method of teaching as they felt
it was better than the traditional method of teaching.
Table 1: Mean score of the control and test group after a
pre-test, immediate test and post- test after 5 months
Test

Groups

n

Mean

Pre-test

Control
Test
Control
Test
Control
Test

75
75
75
75
75
75

6.53
7.28
9.72
25.53
13.03
18.20

Immediate
Post-test
Delayed
Post-test
(5 months)

Standard
Deviation
(S.D)
2.71
2.92
3.79
4.36
4.06
5.65

p value

0.107
<0.001
< 0.001

Pre and post-test of control and test group with their means
standard deviation and p value

come with these scenarios and score higher in response to
various pathophysiological questionnaire options.
Our experience in other institution also highlight that 30
to 40% of these questions on basic pathological reaction of
body to various stimuli can be correctly identified and
answered correctly by our students without any prior
explanation. Active participation by the students in such
format of teaching naturally keep them engaged and
stimulate them to think critically, and try to analyze
laboratory data and come to few likely possibilities which
further can be narrowed to one possible diagnosis. In this
regard it must be mentioned repeated exposure and repeated
mental analysis definitely improve each students’
performance. However the pressure of examination and
promotion to next stage put extra-ordinary pressure on all
students to learn rather the tricks to pass examination than
learn the science behind the science of medical education.
It points to 2 pertinent questions i.e why there was loss
of information leading lower score at 5 months interval
assessment in the test group who were taught in reverse
method. Possible explanation could inadequate or
unsatisfactory scenario discussion and unsatisfactory
answers or students were overwhelmed by simultaneous
information overload over a short period of time and did not
have time to re-examine the exercise discussed in this
research project on acute inflammation.
We would like point out that this point that acute
inflammation and healing is not a very easy topic for year
one students to discuss in case base scenarios and trying to
explain the biochemical sciences behind it. However small
percentage (<5%) of students had 100% correct score on
post-test in test group even after 5 months’ hiatus. After the
immediate post-test, the whole class was re-exposed
according the school rooster once again to traditional lecture
on acute inflammation. That should reinforce their
knowledge on the topic.
At 5 months interval we recollected all students’
responses on inflammation on post-test and control group
and analyzed which did not find any significant findings. So
our research shows significant improvement in students’
performance in immediate post-test but not in long term
performance after 5 months. A revisit or revision by self at
monthly/ quarterly basis could reinforce their sciences
behind the science.

Discussion
Basic science is an essential component in clinical
practice and it should be implemented across the entire
undergraduate medical education experience. It helps to
develop a foundation in science, developing discipline and
sharpens the students’ thinking skills, logical reasoning,
Conclusion
critical appraisal, problem solving, decision making and
1.
The results of the present study showed that first year
creativity. Many newer innovations in medical education
medical
students who participated in a Reverse teaching of
have included teaching of pathophysiological mechanism
pathology
had better scores compared to students who were
involved in many clinical case scenarios.
taught
the
conventional approach in pathology. The test
A certain amount of prior basic science knowledge is
group students had better knowledge during 1 month after
essential for such analysis. Explanations of the clinical
the teaching as well as 5 months later. Hence we
scenarios are easily delivered if students have these basic
recommend that suitable changes in preclinical teaching
knowledge but students find it extremely difficult to grapes
methodology in pathology and adequate adjustment in time
these basic science subjects without any correlation or
slot for qualitative improvement in our students’
encore. Such correlation can be easily established if clinical
performance and understanding of the science behind the
cases are included in theory teaching.
clinical presentations.
We had a hypothesis that clinical scenarios based
teaching will increase their interest in patients who may
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Limitation of the study
The students in the control group did not benefit from
the intervention as only the test groups benefited. It would
have been ideal to have a cross over study so that all the
students would have benefited. However we conducted
whole class session on the same topic later on the course.
The overall scores of the control group could have been
influenced by the test group as they are in the same class.
(Hawthorne effect).
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