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Abstract

Background: Flipped classroom (FC) is learner-centric, self-paced knowledge acquisition followed
by classroom-based discussion. It has three basic components- pre-class assignment, in class activities
and post-class activities. This study was undertaken to assess flipped classroom as a novel method of
teaching and learning pharmacology among second phase MBBS (Bachelor of Medicine and Bachelor
of Surgery) students and to assess students’ perspectives towards FC.

Methods: Eligible second phase MBBS students were divided into two groups (1 & 2). Two modules—
A and B from core topics of pharmacology were developed by subject experts. Module A consisted
of mechanism of drug action (MODA) whereas module B consisted of renin angiotensin aldosterone
system (RAAS). In the module A, flipped classroom (FC) was administered to Group 1 and traditional
didactic lecture (TDL) to Group 2 and in the module B, interventions were crossed over. Pre-class
assignment consisted of a preparatory video of 20 minutes in FC group and reading study materials
of their choice in TDL. In-class activity in FC consisted of facilitator-led group discussion whereas in
TDL, it consisted of a power point-based lecture. A pre-test prior to in-class activities was conducted
in both groups during both the modules. Post-class activities included MCQs-based post-test and
retention test and a questionnaire-based survey.

Results: The mean pre-test score of students in FC (6.64+3.13 in module A and 6.90+2.92 in module
B) was higher than that in TDL (4.984+2.07 in module A and 5.30+£2.20 in module B) and difference
was statistically significant in both modules A (mean difference=1.66, p=0.001) and B (mean
difference=1.60, p=0.001). The mean post-test scores of FC (13.21£2.92 in module A and 13.90+2.55
Vol.32 No. 06 (2025) JPTCP (34-43) Page | 34



https://jptcp.com/index.php/jptcp/issue/view/79
mailto:drkeshav912@gmail.com

Assessment Of Flipped Classroom as A Novel Teaching-Learning Method in Pharmacology Among Second Phase
MBBS Students

in module B) was higher than that of TDL (10.5442.54 in module A and 10.90+2.97 in module B) and
differences were statistically significant in both modules A (mean difference=2.67, p=0.001) & B
(mean difference=3.00, p=0.001). The mean change in score was higher in FC (6.57+1.18 in module
A and 7.00£1.41 in module B) than in TDL (5.56+0.982 in module A and 5.88+1.18 in module B) and
the difference was statistically significant in both modules A (difference in mean change=1.01;
p<0.001 and B (difference in mean change=1.12; p<0.001). In the retention test, the mean score of
students was higher in FC (9.46+2.75 in module A and 9.55+£3.25 in module B) than in TDL
(7.63+2.58 in module A and 7.78+2.77 in module B) and the difference was statistically significant in
both the modules A (mean difference=1.83; p<0.001) and B (mean difference=1.77; p=0.003). In the
questionnaire-based survey, most of students (77 to 85%) either strongly or simply agreed to questions
favouring FC over TDL.

Conclusion: FC can be a better tool than traditional power point slide-based lecture for second phase
medical students for teaching and learning pharmacology. Most of students had positive attitude
towards FC and agreed to favour FC over TDL.
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Introduction

Medical students frequently encounter physical and mental stresses attributable to vast curriculum,
rigorous training, and high professional standards'?. There has been continuous search of an
innovative tool which could help students for better knowledge acquisition and development of
critical thinking and communication skills**. The ultimate goal of competency based medical
education (CBME) is to develop competent medical graduate who can deliver safer, quality-rich, and
cost-effective health services. Basic tenets of CBME are cultivating the habit of self-directed and life-
long learning™S. The traditional didactic lecture (TDL) may be considered as teacher-centric approach
with passive involvement and least engagement of students in learning process’®. On the other hand,
flipped classroom (FC) also termed as “inverted classroom” is learner-centric, self-paced knowledge
acquisition followed by classroom-based assignments, discussion, and/or problem-based learning’.
Flipping the classroom simply means that students gain first exposure to new material outside of class,
usually via reading study material or watching lecture videos, and then use class time for assimilating
that knowledge, through problem-solving, group discussion or debates in the presence of instructor
or facilitator'®!2, Flipped classroom essentially consists of three basic components- pre-class
assignment, in class activities and post-class activities. In pre-class assignment, recorded video and
printed study material are shared to students to be watched and read by them in order to prepare
themselves for in class-activities. In class-activities involve facilitator-led enrichment of knowledge
and skills by individual or small groups discussion, doubt-clearing and problem-solving sessions. The
post-class activities are basically meant to assess the learning at the end of in-class activities using
various methods'?.

Flipped classroom has been found successful in many models of various disciplines including medical
discipline. It has been recently evaluated for teaching and learning of many pre, para and clinical
subjects!#16, but its potential has not been thoroughly evaluated in MBBS students for teaching and
learning of pharmacology. So, we aimed to assess flipped classroom as a novel method of teaching
and learning pharmacology among second phase MBBS students and to assess students’ perspectives
towards FC. The primary objective was to compare flipped classroom (FC) with traditional didactic
lecture (TDL) in teaching and learning pharmacology among second phase MBBS students. The
secondary objective was to assess students’ perspectives towards FC as novel method of teaching and
learning pharmacology using 10-items questionnaire on 5-points Likert scale.
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Materials and Methods

Study design and duration

This was a quasi-experimental, cross-over study conducted among second phase MBBS students at
Department of Pharmacology, Indira Gandhi Institute of Medical Sciences, Patna for a period of 2
months from 16/10/2024 to 15/12/2024.

Ethical approval

Prior ethical approval from Institutional Ethics Committee, Indira Gandhi Institute of Medical
Sciences, Patna (Ref. no: 61/IEC/IGIMS/2024) was taken and study was conducted in accordance
with the ethical principles of Declaration of Helsinki.

Inclusion criteria

Second phase MBBS students of 2022 batch who were voluntarily willing to participate and give
written informed consent were included in this study.

Exclusion criteria

Students who did not attend traditional didactic lecture or did not complete shared assignment and
watch the shared video for flipped classroom as well as students who did not participate in both the
modules were excluded from study.

Study participants and allocation

All second phase MBBS students (N=125) of the 2022 batch were requested to voluntarily participate
in the study. Those willing to participate and to give written informed consent were enrolled in the
study. A list of eligible students with their marks obtained in 1% professional MBBS examination in
descending order was created, then two groups (1 & 2) were created by pseudo-randomization by odd
and even serial number (Group 1-odd numbered and Group 2-even numbered) in the marks-list.
Study tool

For subjective assessment of flipped classroom as a novel tool for teaching and learning
pharmacology, we checked students’ perspective on a 5-point Likert scale (strongly agree, agree,
neutral, disagree, and strongly disagree) through a pre-validated 10-items questionnaire. The
questionnaire was modified as per our need and content validity was assessed by a subject expert
panel. Internal consistency of the questionnaire was assessed by Cronbach’s alpha (0.81). The
questionnaire was pilot-tested in 20 second phase MBBS student of previous batch to assess
appropriateness, relevance, clarity, and comprehensibility. To compare effectiveness of flipped
classroom and traditional didactic lecture, we checked students’ understanding of study materials
through multiple choice questions (MCQs).

Outcome

The primary outcome was effectiveness of FC and TDL in teaching and learning pharmacology among
second phase MBBS students, measured in terms of average marks scored by students subjected to
FC and TDL in pre-test, post-test, and retention test.

The secondary outcome was students’ perspectives towards FC as a novel teaching-learning method
for pharmacology, assessed on 5-point Likert scale using a 10-items questionnaire.

Module development and implementation

Two modules (A and B) from core areas of pharmacology were developed by subject experts based
on mutual consensus. The module A consisted of mechanism of drug action (MODA) and the module
B consisted of drugs acting on renin angiotensin-aldosterone system (RAAS). In the module A, the
FC was administered to Group 1 and the TDL to Group 2. In the module B, interventions were crossed-
over, i.e., the TDL was given to Group 1 and the FC to Group 2. There was a two-week gap between
these two modules.

Pre-class assignment

In both the modules, for students in FC, a link of a preparatory video of 20 min hosted on YouTube
and a study material (assignment) in pdf format pertaining to the specified module were shared one
week prior to the scheduled date of in-class activity in a WhatsApp group, made for the given group.
The video was a pre-recorded power point presentation with audio voice-over. Students were asked
to read the study material and view the video thoroughly and prepare for the topic without any fail so
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that the topic could be discussed during the in-class activity. Students in TDL were asked to study the
topic of the same module from any resource study materials of their choice.

In-class activities

In-class activity in FC consisted of problem-based learning, facilitator-led small group (6-10 students)
discussion, doubt-clearing and motivating students to inculcate a lifelong habit of self-directed
learning. In-class activity in TDL consisted of a power point slide-based lecture by the same teacher
on same day. Prior to start of in-class activities, an MCQ-based (20 in number, each carrying one
mark) pre-test was conducted. The MCQs were designed by subject experts and finalized after mutual
discussion and consensus.

Post-class activities

Post-class activities for students with both FC and TDL consisted an MCQ-based (the same MCQ
which was used for pre-test) post-test immediately after completion of in-class activity in each
module. Marks obtained by students in this test was used to compare effectiveness FC and TDL. In
addition, a questionnaire-based online survey (on Google form) was used to know students’
perspective (on a 5-point Likert scale) towards FC. The survey was done immediately after completion
of both the modules.

Retention test
An MCQ-based retention test (having 20 MCQs from respective topics but different from those asked
in pre-/post-test) was done 30 days after the completion of each module.

Statistical analysis

The data for analysis were entered in Microsoft excel sheet. We captured marks obtained by eligible
students in pre-test, post-test, and retention test of FC and TDL during module A and B and students’
perspective towards FC on 5-point Likert scale. Data were checked for normality using Q-Q plot and
found to be approximately normally distributed. Independent t-test were used to compare scores
between two groups of students. Paired t-test were used for pre-post analysis (change in score).
Students’ perspectives have been presented as number with percentage of students who agreed or
disagreed or had neutral response with different questionnaire items. Data were analysed using
software Jamovi 2.3.28. A p-value < 0.05 was considered to be statistically significant.

Results

The batch capacity 2" MBBS students during the study was 125. These students were divided into
two groups- Group 1 (odd numbered in marks-list) and Group 2 (even numbered in marks-list) which
initially consisted of 63 and 62 students respectively. Students who completed watching the shared
video and reading study material and vowed for the same, were included in study. During module A
(MODA), 2 students from Group 1 (FC) and 5 students from Group 2 (TDL) were not eligible to
participate in the study. Reasons behind ineligibility were that in Group 1 (FC) those 2 students did
not complete watching of video sent to them, so they were not allowed to participate the in-class
discussion while in Group 2 (TDL) group those 5 students did not attend the lecture. During module
B (RAAS), 6 students from Group 1 (TDL) and 4 students from Group 2 (FC) were not eligible to
participate in the study, reasons remaining the same as in previous module. Fifty-nine (59) students
from FC (Group 1) and 54 students from TDL (Group 2) participated in retention test of module A
and whereas 56 from FC (Group 2) and 55 from TDL (Group 1) participated in retention test of module
B. Only students who participated in both the modules were eligible for online questionnaire-based
survey and 112 students participated in the survey. The number of study participants (students)
involved in inclusion, exclusion, allocation, intervention (FC/TDL) and analysis in groups 1 and 2 of
the modules A & B are shown in Figure 1.

Vol.32 No. 06 (2025) JPTCP (34-43) Page | 37


https://jptcp.com/index.php/jptcp/issue/view/79

Assessment Of Flipped Classroom as A Novel Teaching-Learning Method in Pharmacology Among Second Phase

MBBS Students

MBBS 2™ phase students

Excluded
(N=4)

E (N=125)
=
@ Excluded
A » (N=0)
v
Included
(N=125)
All were willing to participate and to
give written informed consent &
were eligible for both module A & B
Module A (MODA) Module B (RAAS)

£ (Crossed-over)
)
3
3 / \
<

Group 1 Group 2 Group 1 Group 2

(N=a3) (N=62) (N=63) (N=62)

Intervention: Intervention: Intervention: Intervention:
FC TDL TDL FC
Excluded |q > Excluded Excluded < >
(N=2) (N=5) (N=6)
v v v

4 Included & Included & Included & Included &
'E' Analysed Analysed Analysed Analysed
L (N=61) (N=57) (N=57) (N=58)

Figure 1: Flow diagram showing enrolment of study participants

The average marks (Mean+SD) scored by students in pre-test (Figure 2A), post-test (Figure 2B) and

retention-test (Figure 2C); and mean change in scores (Figure 2D) are presented in Table 1.

Table 1: Average marks (Mean+SD) scored by students from Groups 1 & 2 in pre-test and post-test
and retention-test during modules A & B
Module A-MODA (N=118)

FC TDL
(Group 1, (Group 2,
N=61) N=57)
Mean 6.64+£3.13 4.98+2.07
pre-test
score
Mean 13.21+2.92 10.54+2.54
post-test
score
Mean 6.57+1.18 5.56+0.982
change
in score
Mean 9.46+2.75 7.63+£2.58
retention
~test
score

Module B-RAAS (N=115)

Mean p-value FC (Group TDL Mean p-value
difference 2,N=58) (Group 1, difference
N=57)
1.66 0.001 6.90+2.92 5.30+2.20 1.60 0.001
2.67 0.001 13.90+2.55 10.90+2.97  3.00 0.001
1.01  <0.001 7.00£1.41 5.88+1.18 1.12 <0.001
1.83  <0.001 9.55+3.25 7.78+2.77 1.77 0.003

FC: Flipped classroom, TDL: Traditional didactic lecture, MODA: Mechanism of drug action, RAAS:
Renin angiotensin aldosterone system
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Figure 2: Comparison of marks obtained by students of Group 1 and Group 2 in pre-test, post-test
and retention-test during module A and B. (A: mean pre-test score, B: mean post-test score, C: mean
retention-test score, D: mean change in score).

A total of 112 students participated in online questionnaire-based survey and provided their responses
on 5-point Liker scale as strongly agree, agree, neutral, disagree and strongly disagree (Table 2 and

Figure 3).

Table 2. Questionnaire items and students’ response on Likert scale for each item (N=112)

S. | Items Strongly | Agree | Neutral | Disagree | Strongly

No. Agree Disagree

1 I felt motivated to participate in online | 80 15 12 3 2
pre-class assignment of FC.

2 Do you agree that facilitator-led in | 72 20 8 7 5

class discussion of FC was very useful
to clear doubt and for concept

building.

3 Flipped class was better than TDL to | 70 19 7 10 6
prepare for post-test.

4 Flipped classroom (FC) method was | 76 12 12 8 4

more engaging and interesting than
traditional didactic lecture (TDL).

5 I found FC as an innovative and | 72 14 12 8 6
effective way of teaching and learning
pharmacology.
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6 Do you agree that an innovation in | 74 15 10 6 7
teaching and learning pharmacology in
the form of FC is much needed.

7 I believe FC would help to improve my | 69 20 8 9 6
performance in summative
assessment.

8 Flipped classroom will help me to | 75 16 11 7 3
retain knowledge for longer duration
than TDL.

9 Do you agree that FC may be an | 66 25 12 5 4
effective tool to achieve the goals of
competency based medical education.
10 | Do you agree that learning through | 10 12 15 20 55
Flipped Classroom (FC) was time-
consuming.
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Figure 3: Student's perspectives towards FC on 5-point Likert Scales

Discussion

The average marks scored by students in pre-test in FC (6.64+3.13 in module A and 6.90+£2.92 in
module B) were higher than those in TDL (4.98+£2.07 in module A and 5.30£2.20 in module B) in
both modules A & B. The difference between mean pre-test score of FC and that of TDL was
statistically significant in both the module A (mean difference=1.66, p=0.001) and B (mean
difference=1.60, p=0.001). This means students were able to perform better in the pre-test of FC,
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suggesting the shared video of study material in the form of pre-class activity of FC is better
preparatory tool for in class activity than students reading study materials of their choices as in TDL.
The mean post-test scores of FC (13.21+2.92 in module A and 13.90£2.55 in module B) were also
higher than those of TDL (10.54+2.54 in module A and 10.90£2.97 in module B) and differences were
statistically significant in both modules A (mean difference=2.67, p=0.001) & B (mean
difference=3.00, p=0.001). This suggest FC is better teaching learning tool than power point slide-
based teaching of TDL for in class-activity. This finding was in the alignment of studies conducted by
Angadi et al. [17] who also found FC to be better teaching-learning tool for pharmacology.

In the pre-post analysis, the mean change in score was higher in FC (6.57+1.18 in module A and
7.00£1.41 in module B) than TDL (5.56+0.982 in module A and 5.88+1.18 in module B) in both
modules and difference was statistically significant in both modules A (difference in mean
change=1.01; p<0.001 and B (difference in mean change=1.12; p<0.001) suggesting that FC is a better
teaching leaning method than TDL for the improvement of score.

In the retention test, conducted 30 days after completion of each module the average marks scored by
students was higher in FC (9.46+2.75 in module A and 9.55£3.25 in module B) than in TDL
(7.63+2.58 in module A and 7.78+2.77 in module B) and the difference was statistically significant in
both the modules A (mean difference=1.83; p<0.001) and B (mean difference=1.77; p=0.003). This
suggests that the students were able to retain memory of knowledge and concept to a greater extent in
FC than in TDL. Riddell et al. [18] who conducted similar study in emergency medicine residency
programs, found that mean test score in 90-day retention test was significantly higher in FC than
traditional lecture.

In the questionnaire-based survey to know perspective of students towards FC, most of students (77
to 85%) either strongly or simply agreed to questions (no. 1 to 9) favouring FC over TDL. About 85%
(95 out of 112) of students felt motivated to participate in online pre-class assignment of FC, 82%
agreed that facilitator-led in class discussion of FC was very useful to clear doubt and for concept
building, 79% agreed that FC was better than TDL to prepare for post-test as well as agreed that FC
method was more engaging and interesting than traditional didactic lecture (TDL). Similarly, 77%
students found FC as an innovative and effective way of teaching and learning pharmacology, 79%
agreed that an innovation in teaching and learning pharmacology in the form of FC is much needed
as well as believed FC would help to improve our performance in summative assessment. About 81%
of students agreed that FC will help us to retain knowledge for longer duration than TDL as well as
agreed that FC may be an effective tool to achieve the goals of competency based medical education.
Question number 10 was negatively framed (i.e., disfavoured FC). About 67% (75/112) of students
either strongly or simply disagreed that learning through Flipped Classroom (FC) was time-
consuming. Similar findings regarding students’ perceptions towards FC were observed by Bhavsar
et al. [8], Tang et al. [13], Angadi et al. [17], and Alabiad et al. [19].

Limitations

The sample size used in this study was limited to the classroom only which may not have sufficient
power. The methods by which students were allocated to group 1 and 2 was not a true randomization.
Also, assessment of performance of students in pre-test, post-test and retention test was based on
MCQ which may not be the best way of assessment to check effectiveness of the tool.

Conclusions

Watching shared video and reading assigned study material as a part of pre-class assignment of FC is
a better preparatory tool for MBBS 2™ phase students preparing pharmacology for in-class activity
than reading study materials of their choices as in TDL. FC is a better teaching-learning tool for
pharmacology among MBBS 2" phase students than power point slide-based teaching for the
improvement of score in the assessment and may help in the improvement of score in internal
(formative) as well as summative assessment. FC helped MBBS 2™ phase students to retain memory
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of knowledge and concept of pharmacology to a greater extent than TDL. Most of students had
positive attitude towards FC and agreed to favour FC over TDL.
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