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ABSTRACT

Background: The new curriculum is competency-based and revised. The student must be imparted and should have learned these
competencies. New teaching-learning methods such as “Case-based learning (CBL)” and “Flipped classroom (FCR)” can help medical
students to be competent Indian medical graduates. Aims and Objectives: This study was aimed to evaluate the effectiveness of
“CBL” over “FCR” for teaching clinical and applied aspects of physiology. Materials and Methods: Faculty and residents of the
department of physiology and first-year MBBS students were introduced and oriented to the study and concept of CBL and FCR.
Students were divided into two groups; one was taught clinical and applied aspects of cardiovascular physiology by CBL and another
group by FCR. Pre- and post-test with a validated questionnaire were conducted for both groups. Feedback from the students was
collected on 5-point Likert’s scale and the marks obtained by them were analyzed statistically by paired t-test. Results: Both CBL
and FCR improved the post-test marks significantly when compared to pre-test marks (P < 0.0001). CBL and FCR methods showed
no significant difference, but the mean post-test marks were higher in FCR. As per the students’ feedback, 62% of students strongly
agreed that CBL is useful for clinical and applied aspects of physiology. Conclusion: CBL and FCR both are equally important and
complementary to each other. CBL was found to be slightly more effective for later days of clinical practices, whereas FCR slightly
more effective for better performance in university examinations.
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Introduction help medical students acquire more knowledge and skills to be

competent Indian medical graduates.
The new curriculum is competency-based and revised. It has

emphasized the competencies; the student must be imparted
and should have learned. New teaching—learning methods like
“case-based learning (CBL)” and “flipped classroom (FCR)” can
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According to a study done by Geotge ez al.[ the trainee doctors
and staff found CBL to be more interesting, stimulating, and
useful compared to didactic seminars. They recommended CBL
be incorporated into medical teaching at all levels and across
the spectrum of healthcare education. Another study showed
that flipped classroom model resulted in better scores than the
traditional teaching method for training undergraduates. This
teaching—learning method also could be adopted in the training

of ptimary care physicians.”

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations ate licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Kumar T, Sakshi P, Kumar C. Comparative
study between “case-based learning” and “flipped classroom” for teaching
clinical and applied aspects of physiology in “competency-based UG
curriculum”. J Family Med Prim Care 2022;11:6334-8.

© 2022 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 6334



Kumar, et al.: Comparative study between case-based learning and flipped classroom

Hereby, we compared CBL and FCR for teaching clinical and
applied aspects of physiology in training undergraduates.

In CBL, a small group of students focus on “creative problem
solving,” with some advanced preparation.’! Discovery is
encouraged in a format in which both students and facilitators
share responsibilities for coming close on cardinal learning
points. CBL proponents argue that it provides an exploration of
issues and ambiguity as well as encourages debate and discussion.
It also provides more structure for the learner in an efficient,
goal-directed manner. In CBL, learning objectives are identified
early and students prepare according to their objectives. The
tutors guide the group through the focussed questions to drive
them along the learning objectives to artive at a diagnosis.™
According to a “physiology education paper,” in CBL, students
discuss a clinical case-related to the topic taught and evaluate their
understanding of the concept using a high order of cognition.
This process encourages active learning and produces a more
productive outcome.P!

“Flipping the classroom” has become something of a buzzword
in the last several years, driven in part by high-profile publications
in “The New York Times,” Fitzpatrick, 2012, “The Chronicle
of Higher Education,” Berret, 2012 and Science, Mazur, 2009.
“Flipped classroom” is the result of assigning didactic materials
to the learners, before class time while using face-to-face time
for more active learning strategies such as reflection, group
projects, or discussion. The core element of “FCR” includes
assigning pre-class content, formative assessment, working on
learning gaps, developing competencies, and teachers’ role as a
guide on the side.l” In essence, “flipping the classtoom” means
that students gain first exposure to new material outside of class,
usually via reading or lecture videos, and then use class time to
do the harder work of assimilating that knowledge, perhaps
through problem-solving, discussion, or debates. In terms of
Bloom’s revised taxonomy (2001), this means that students are
doing the lower levels of cognitive work (gaining knowledge and
comprehension) outside of the class and focussing on the higher
forms of cognitive wotk (application, analysis, and synthesis and/
or evaluation) in class where they have the support of their peers
and instructors. Learners can test their models by identifying their
learning gaps, secking resources, and assistance, and interpreting
information based on their expetience for further development.”

The purpose of the organic learning environment in the health
care community is to meet the challenges of the 21*-century
practice.®' In response, accrediting bodies in undergraduate
medical education and other health care professions required
competency-based medical curricula and medical school faculty
must ensure “self-directed learning experiences” for their
students to foster the development of life-long learning skills.!"?
For this teaching and learning methods such as CBL and FCR
should be evaluated for their effectiveness. The aim of this
study was to evaluate and compare CBL and FCR and gather
the students’ perceptions regarding these methods.
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Methods and Materials

This study was conducted in the department of physiology.
The design of the study was an “Educational interventional
(experimental) study.” Ninety-four students out of 120 students
of phase 1 MBBS batch 2020-2021 who gave written informed
consent for this study were included. The study protocol was
approved by the institutional ethical committee.

Exclusion criteria

Students with a history of long-term drug therapy, acute or
chronic diseases, and those who were not interested were
excluded from the study.

Collection of data

After orientation and introduction to the topic, a pre-test
with a validated questionnaire (30 multiple-choice questions)
was conducted to assess the basic knowledge of 94 first-year
MBBS students, who gave their informed consent for the study.
Then they were divided into two groups; students having odd
roll numbers such as 1, 3, 5... were kept in “group-A” and
students with even roll numbers such as 2, 4, 6... were kept in
“group-B.” They were given code numbers to maintain their
identities confidential as per the guidelines of the “institutional
ethics committee.” Teaching-learning method (CBL or FCR)
was allotted to them by a lottery system. Study materials (ppts,
PDFs, and videos) were provided to the students 3 to 4 days
before the scheduled sessions. One group was exposed to CBL
and another group to FCR.

For CBL, a paper-based clinical case, a “70-year-old lady
suffering from heart failure with a history of hypertension” was
provided to the groups of students. They were also provided
the predetermined learning objectives and questions for critical
thinking. They were allowed to discuss in groups of 10 students
with a trained facilitator. They were made to sit in a circle as per
the COVID protocol to maintain eye-to-eye contact and ensure
that they followed the rules of group dynamics. The group
through consensus elected a chairperson, scribe, timekeeper,
and presenter for the group discussion. The chairperson ensured
the active participation of each member of the group according
to the principles of group dynamics. The scribe noted down
the group activity and the timekeeper gathered and compiled
the time data of the participants during the group activity. The
role of the facilitator was not to lead the group but to keep the
discussion on the right track by observing the whole process.

In the end, the presenter from each subgroup presented
the conclusion of the group discussion followed by a final
compilation of the session by the faculty.

For FCR, students were made to sit in the classroom as per
the COVID protocol. The discussion was started with simple
questions based on the application of the knowledge acquired
by the students to identify the learning gaps. A few students
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attempted to answer but they were not clear about their concept.
Then the teacher, who was in the role of mentor and guide,
explained the applied aspects and discussed the higher level of
cognitive aspects by giving examples of a few clinical cases related
to the topic. The students were curious about the applied aspects
such as effects of a sudden change in the posture, massage over
the carotid sinus, or denervation of 9% and 10" cranial nerves.
Many students were found to be very interested during the
discussion on hypertension and heart failure (clinical aspect).
The pathophysiology of hypertension and heart failure along
with the approach for management of such cases were discussed.

After teaching by “CBL” and “FCR,” feedback forms were
distributed among the students of both groups to get their
feedback on the ‘5-point Likert scale.” Duly filled up feedback
forms were collected from them. After 1 week, a post-test was
conducted with the same set of MCQs for both groups, and
marks obtained by the students were noted.

Statistical analysis

Likert’s scale was used to get feedback from the students about
their perception of the two teaching-learning methods. Marks
obtained by the students were analyzed statistically by paired
#-test using SPSS 15.

Results

Marks obtained before and after teaching by “CBL” and “FCR”
were compared and analyzed by Student’s paired #test. As shown
in Table 1, there was a statistically significant improvement in
posttest marks compared to pretest marks in both teaching and
learning methods of CBL and FCR.

The effectiveness of CBL and FCR was compared by applying
an independent ~test to post-test marks [Table 2]. It was found
that the mean post-test marks were more in the FCR method
although these were not statistically significant.

Most of the responses to all items in the questionnaire were
either strongly agreed or agreed. On average, only 4% and 5.2%

Table 1: Comparison of pre-test and post-test marks of
case-based learning (CBL) and flipped classroom (FCR)

Teaching Pre-test Post-test t Stat Pearson
method marks marks correlation
CBL 8.74 (3.1) 11.21 (3.5) -5.81% 0.62
FCR 8.49 (3.5) 12.34 (3.9) -8.40* 0.64

*P<0.0001. SD=Standard deviation, FCR=Flipped classroom, CBL=Case-based learning, Values are
mean (SD)

Table 2: Comparison of post-test marks of case-based

learning (CBL) and flipped classroom (FCR)

Teaching method Post-test marks Test Result
CBL 11.21 (3.5) t Stat=-1.48
FCR 12.34 (3.9) P>0.0001

SD=Standard deviation, FCR=Flipped classroom, CBL=Case-based learning, Values are mean (SD)
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of students exposed to CBL and FCR, respectively, had neutral
opinions. No student disagreed with any items in the questionnaire.

As is evident from Table 3, 100% of students responded to the
questions of the feedback questionnaire. Also, 58% of students
strongly agreed for continuation of CBL as a teaching learning
method in other batches, whereas 50% strongly agreed with FCR.
On taking faculty feedback, all agreed that both CBL and FCR
were useful methods for the students.

Discussion

CBL provides preexposure to clinical cases in a healthcare-related
field with a lot of specialized knowledge in that area to
improve clinical performance, whereas FCR facilitates pre-class
preparation and problem-solving quality, which is essential for
healthcare workers in all disciplines.

Our study compared CBL and FCRfor teaching clinical and
applied aspects in the new “competency-based curriculum.” The
feedback data of Likert’s scale showed that 62% of students
strongly agreed that CBL is useful for clinical and applied
aspects in contrast to 42% of students for FCR. Also, 60% of
students strongly agreed that CBL improved their understanding
in contrast to 52% for FCR. Next, 90% of students were in
a positive view that FCR will help their performance in the
university examinations in comparison to 86% for CBL. The
mean post-test marks were slightly higher in FCR (12.34) than
for CBL (11.21), which indicates that the performance after FCR
was slightly better in comparison to post-CBL.

Singh (2011) conducted a study on CBL for teaching anatomy. He
observed that CBL improved problem-solving as evident from the
response of 62% of students who agreed to improved problem
solving and 69% strongly agreed to a better understanding of
theory taught to them. In our study, the percentage of students
who strongly agreed with improved problem solving was 50%
and understanding of theory was 60% with CBL, which was
slightly less. In his study, the significance of CBL in strengthening
the clinical concepts was made evident from the response of 51%
toward better performance in university examinations in contrast
to 87% of students agreeing to the perception of helping them
perform better in later days of clinical course. These data were
approximately close to our results; 48% and 82% respectively.
Therefore, the findings in our study support the results of this
study. It might have occurred due to restricted exposure to CBL
during the COVID pandemic.™)

Another study conducted by Zhao e 2/ (2020) on the effects
of PBL and CBL by comparing the total pre- and post-class quiz
scores showed that the PBL. (Problem Based ILearning)—CBL
group’s performance was significantly higher than the traditional
group’s (from 52.76 to 67.51 vs. from 67.03 to 71.97), thus
indicating the effectiveness of the combined PBL-CBL teaching
model. This study also endorses the responses obtained in our
study and strongly agreed with a better understanding of CBL.
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Table 3: Students’ perception on Likert’s scale toward CBL and FCR

Questions Strongly agreed (%) Agreed (%) Neutral (%) Disagreed (%)  Strongly disagreed (%)
CBL FCR CBL FCR CBL FCR CBL FCR CBL FCR
Method used for teaching clinical and applied 62 42 38 54 0 4 0 0 0 0
physiology was useful
Helped to improve understanding 60 52 34 48 6 0 0 0 0 0
Encouraged students to achieve learning 60 44 38 52 2 0 0 0 0
objectives
Brought in more interaction 66 60 34 34 0 6 0 0 0 0
Conducted in a systematic manner 34 54 56 44 10 2 0 0 0 0
Facilitators were helpful 54 58 40 42 6 0 0 0 0 0
Improve problem solving ability 50 46 50 46 0 8 0 0 0 0
Can be continued for future batches 58 50 42 40 0 10 0 0 0 0
Will help to perform better in university exam 48 48 38 42 14 10 0 0 0 0
Will help to perform better in later days of 82 58 16 34 2 8 0 0 0 0
clinical course
Average 57 51 39 44 4 5.2 0 0 0 0

FCR=Flipped classroom, CBL.=Case-based learning, Values are in percentage.

Bergmann and Sams found in their study (2020) that FCR can
complement the CBL. FCR has the advantage of providing a variety
of learning experiences appropriate for each student with organized
interactive encounters in classrooms, providing challenging creative
thinking in students, and promoting novel exposures to learning
through collaboration, expert insight, and feedback.!"”

Kolahdouzan ef 2" studied in 2020 the effect of CBL and
flipped classroom methods in comparison with lecture method
on learning and satisfaction of internship students in surgery.
They found that students’ learning was improved and they were
more satisfied in comparison with the lecture method.

This study brings out the importance of new teaching aids such
as CBL and FCR for teaching clinical aspects in physiology under
competency-based undergraduate curriculum to supplement
the revised curriculum of UG medical students. It is the need
of the hour to deviate from the standard teaching practices and
embrace concepts such as CBL and FCR. The results are well
supplemented by eatlier conducted studies.

Conclusion

This study showed that both CBL and FCR are very important
and complementary to each for “competency-based UG
curriculum.” CBL was found to be slightly more effective for later
days of clinical practices, whereas FCR slightly more effective for
better performance in university examinations. Therefore, both
CBL and FCR should be included and implemented as per the
requirement depending on the topic in the competency-based
UG curriculum so that a competent “Indian medical graduate”
can be prepared at the end of the MBBS course to meet the
national goals of our country.
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