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Background: The flipped classroom is not new but now become popular teaching learning method. FCR is stu-
dent-centered as compared to lectured base classroom which is teacher centered. The flipped classroom has
some disadvantages also like technology related problems, and lack of motivation. But advantages are always
outweighing disadvantages of FCR. In spite flipped classroom is another innovative teaching modality for medi-
cal students, there are very few studies regarding flipped classroom teaching method especially in India. Hence,
this study was planned to introduce flipped classroom among medical undergraduates in Pharmacology and as
well to assess the students and faculty’s perception regarding flipped classroom.

Methods: This prospective educational study was conducted in Pharmacology department at tertiary care hospi-
tal, among students of new M.B.B.S. batch. There were two main activities among students, first was pre-class
activities followed by in class activities. At the end of topics being selected, feedback questionnaire form (pre-
validated and pretested) was provided to all students as well to faculty to know about their perception and atti-
tude towards flipped classroom including demographic characteristics. There was separate feedback question-
naire form for faculty and for residents. The collected data was entered in the MS excel sheet. The data was
analysed using SPSS version 21.0. The findings were expressed as percentage, and frequency.

Results: The perception of faculty regarding flipped classroom (FCR) was assessed in the study and it was
observed that 60.0% of faculty were having neutral response regarding feasibility of the FCR. None of faculty
were in agreement for the FCR as the preferred method of teaching or choosing FCR as teaching method.
Although 36.5% and 39.7% of students agreed for FCR for upcoming classes and for selected topic respectively,
but only 22.2% students agreed to prefer FCR as teaching method and 23.8% agreed that it time consuming
teaching method.

Conclusion: Students have responded favorably to implementation, feeling more involved and active in the
learning process. We were unable to show that the assessment results had improved. Flipped learning will be
expanded to other subject modules at our institution.
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Introduction

Pharmacology is one of the most difficult subjects
in medical course. Pharmacology subject is difficult
to understand and to remember for longer period of
time. Students usually lose their interest as well
enthusiasm in learning pharmacology subject
through traditional lecture-based classroom. Now
we have many teaching methods which we can in
cooperate in our teaching for betterment of stu-
dents. Evolving concept of flipped classroom as
another teaching learning method will be helpful
for medical students. In a flipped classroom (FCR),
this is also known as ‘inverted’ classroom [1]. The
flipped classroom is not new but now become pop-
ular teaching learning method [1,2]. Bergman and
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Sams popularized the term “flipped classroom” [3].
In flipped classroom there is 180-degree shift in
“traditional” education. FCR is student-centered as
compared to lectured base classroom which is
teacher centered. There are many benefits of using
flipped class room like students get help for diffi-
cult topics, student- student interaction enhanced,
student- teacher interaction enhanced, it creates an
atmosphere of learning, student can learn at their
pace, it allows for differentiation, lecture can re-
used, dive deeper into subject, it help when students
are absent, it help when teacher is absent, inter per-
sonal relationship are better in students [4]. Flipped
classroom has some disadvantages also like tech-
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nology related problems, and lack of motivation.
But advantages are always outweighing disad-
vantages of FCR. One of the studies has mentioned
that flipped classroom is an effective way of en-
hancing student’s engagement and active learning
among medical students [5]. Another study has
demonstrated that use of flipped classroom not only
engaged student in learning process but it enhances
the scoring of students also [6]. A study has
demonstrated that redesigned pharmacotherapy
course by using flipped classroom could improve
students test performance and perception of leaning
in pharmacy students [7]. Some investigators have
reported there were benefits of FCR like greater
flexibility, lesser stress, lower failure rates, im-
proved student attitudes and even scores better in
test.

One of the recently done comparison study between
FCR and lecture-based classroom in ophthalmology
clerkship has concluded that the FCR approach
shows promise. But it has some drawbacks. So, it
requires furthermore evaluation and modifications
before it can be widely accepted and implemented
[8]. In spite flipped classroom is another innovative
teaching modality for medical students, there are
very few studies regarding flipped classroom teach-
ing method especially in India. Hence, this study
was planned to introduce flipped classroom among
medical undergraduates in Pharmacology and as
well to assess the students and faculty’s perception
regarding flipped classroom.

Methods and Materials
Study Design

This prospective educational study was conducted
in Pharmacology department at tertiary care hospi-
tal, Christian Medical College and Hospital, Ludhi-
ana among students of new M.B.B.S. batch. The
waiver of student consent was obtained from IEC
as per ICMR guidelines [9].

Procedure (Table 1)

e-ISSN: 0975-1556, p-ISSN:2820-2643

All faculties of the department were sensitized
about flipped classroom followed by a short orien-
tation regarding flipped classroom for medical un-
dergraduates. After orientation the mobile number
of students were taken, and students were divided
into the group of 5-6 by creating WhatsApp group
required to post the assignments. There were two
main activities among students, first was pre-class
activities followed by in class activities.

Pre-class activities: The topics included were
pharmacotherapy in Glaucoma, sedative hypnotic
and drugs used for anxiety disorders. Three topics
were taught by using flipped classroom technique.
During pre-class activities, materials like reading
material from textbooks, standard guidelines, re-
search papers, PowerPoint presentation, pre-
recorded videos, text handouts and important links
etc., were shared 1 week prior to in-class activities,
and students were supposed to read those provided
materials and come for in-class activities. Two days
prior to in-class activities, assignments were given
to all students through WhatsApp group.

In-class activities: Initially it began with summari-
zation of given topic followed by queries of stu-
dents. Then they were dispersed into their respec-
tive groups. Assigned task were given to all stu-
dents as per group activity. This assignment com-
prised of three questions which they needed to dis-
cuss and answer them by preparing a small presen-
tation for specific questions. So, a total of 30
minutes duration was given for in-class activities
out of which 20 minutes for group discussion and
last 10 minutes for making small presentation.

At the end of topics being selected, feedback ques-
tionnaire form (pre-validated and pretested) was
provided to all students as well to faculty to know
about their perception and attitude towards flipped
classroom including demographic characteristics.
There was separate feedback questionnaire form for
faculty and for residents.

Table 1: Flipped classroom activities.

Pharmacology Pre-class activities(1 week prior In - class activities Time
topic/time period to class activities) (minutes)
Pharmacotherapy of Reading text material from books, Summarization of given 4-5

Glaucoma/Oct’18

availability.

standard guidelines, research paper, | topics followed by question
Videos & ppt depending on

& answers session.

Assignments:
1. Write note

Small group discussion (5 30-35
groups)-Assignment (30 min

2. Summarize the topic.

3. Write down their queries

4. Assigned task 2 days before
class activities (MCQ, Rea-
soning question.)

duration) will be given to all
groups. This will comprise of
three questions (within 20
minute) then small
presentation from each
group(10 minutes)

Presentation from each group

6-12
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Feedback form given (atend | 10-12

of third flipped classroom)

Statistical Analysis

The collected data was entered in the MS excel
sheet. The data was analysed using SPSS version
21.0. The findings were expressed as percentage,
and frequency.

In our department there were 5 male faculty
members and no female faculty member. Among
students 44.4% were males and 44.4% were in the
age group of 20 years. Nearly nine tenth of students
were residing in the college hostel (88.9%) (Table
2).

Results

Table 2: Demographic profile of the medical undergraduates
Variables Frequency %
Gender
Male 28 44.4
Female 35 55.6
Age (in years)
18 3 4.8
19 22 34.9
20 28 44.4
21 10 15.9
Staying at
College Hostel 56 88.9
Home 7 11.1

The perception of faculty regarding flipped class
room (FCR) was assessed in the study and it was
observed that 60.0% of faculty were having neutral
response regarding feasibility of the FCR. 40.0%
agreed on that FCR enhances the learning among
students, but 60.0% disagreed with the on that FCR
enhances the understanding among students. Also,

80.0% and 60.0% of faculty believed that FCR is a
time consuming and exhaustive teaching method
respectively. None of faculty were in agreement for
the FCR as the preferred method of teaching or
choosing FCR as teaching method, but 40.0% of
were favour of telling others about FCR (Table 3
and Figure 1).

Table 3: Distribution of faculty Perception regarding flipped class room

Perception variables Strongly disagree | Disagree | Neutral | Agree | Strongly agree
Frequency
Feasible method 0 1 3 1 0
Enhance Learning 0 2 1 2 0
Enhance Understanding 1 3 1 0 0
More Time Consuming 0 0 0 4 1
More Exhausting 0 0 2 3 0
Prefer FCR 2 1 2 0 0
Tell Others 1 1 1 2 0
Chose FCR 2 1 2 0 0

Samuel et al.
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Faculty Perception

Chose FCR
Tell Others 20.0 20.0 40.0 0
Prefer FCR
More Exhausting
More Time Consuming
Enhance Understanding 20.0 60.0
Enhance Learning
Feasible method
0.0 20.0 40.0 60.0 80.0 100.0 120.0

m Strongly disagree m Disagree Neutral mAgree mStrongly agree

Figure 1: Faculty Perception regarding flipped class room

A more positive responses were observed among as increased their learning, and they understood the
compared to faculty regarding FCR. When asked topic better. When asked specifically about in-class
specifically about pre-class assignments, 61.9%, activities, 47.6%, and 34.9% students agreed that it
54.0%, 36.5 of students agreed that they were has increased their learning, and they understood
provided proper instructions, and relevant reading the topic better. 33.3%, 36.5% and 46.0% of
materials, and were motivated to read the topic students agreed with the fact that they were more
respectively. 39.7% students agreed that they interested, motivated and more attentive during in-
paused the video for more understanding. But only class activities (Table 4 and Figure 2).

47.6%, and 34.9% students agreed that it has

Table 4: Distribution of student Perception regarding pre-class and in-class activities of flipped class room

Perception variables Strongly disagree | Disagree | Neutral | Agree | Strongly Agree
Frequency

Pre-Class assignments

Proper instructions 1 1 2 39 20

Reading materials relevant 1 0 8 34 20

Video paused 1 6 24 25 7

Learning Increased 0 4 14 30 15

Understood topic better 0 5 23 22 13

Motivated to read topic 4 5 18 23 13

In-class activities

Paid more attention 0 9 16 29 9

Understood topic better 0 5 23 22 13

Learning Increased 0 4 14 30 15

Motivated 4 5 18 23 13

More interested 2 7 20 21 13
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Perception about Pre-class assignments

Motivated to read topic
Understood topic better
Video paused KX 38.1 39.7 11.1
Reading materials relevant Ri) (111} 38 b/ 54.0 31.7
Proper instructions [ 3.2 61.9 31.7
0.0 20.0 40.0 60.0 80.0 100.0 120.0

m Strongly disagree mDisagree ® Neutral mAgree HStrongly Agree

(A)

Perception about In-class activities

More interested BRI 31.7 33.3 20.6
Motivated [ 28.6 36.5 20.6
Learning Increased [{[J-¢ ©5/5) 47.6 23.8

Understood topic better 9 36 RZRY 20.6

S
=
n

254 46.0 14.3

<
o
=
w

Paid more attention

0.0 20.0 40.0 60.0 80.0 100.0 120.0

m Strongly disagree mDisagree ® Neutral mAgree mStrongly Agree

(B)
Figure 2: A). Student Perception regarding pre-class assignments of flipped classroom. B). Student
Perception regarding in-class activities of flipped classroom

When students were asked about their overall agreed that FCR is a useful teaching method and
perception about the FCR, 41.3% of students provides in-depth understanding. 52.4% and 39.7%
Samuel ef al. International Journal of Pharmaceutical and Clinical Research
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of students agreed that during FCR they interacted
with both classmates and teachers respectively.
39.7% students agreed on that their queries were
resolved. Although 36.5% and 39.7% of students
agreed for FCR for upcoming classes and for

selected topic respectively, but only 22.2% students
agreed to prefer FCR as teaching method and
23.8% agreed that it time consuming teaching
method (Table 5 and Figure 3).

Table 5: Distribution of students Perception regarding flipped class room

Perception variables Strongly disagree ‘ Disagree | Neutral ‘ Agree ‘ Strongly Agree
Frequency
Useful Teaching 3 4 16 26 14
In-depth Understanding 1 9 19 26 8
Able to interact with classmates 1 2 13 33 14
Interact more with teacher 2 3 21 25 12
FCR for Upcoming 4 8 14 23 14
Queries resolved 0 7 21 25 10
Prefer FCR 6 11 19 14 13
Selected Topic 5 1 13 25 19
Time Consuming 10 16 18 15 4
Student Perception
Time Consuming 15.9 25.4 28.6 pRR ] 6.3
Selected Topic RAIWT {117 39.7 30.2
Prefer FCR N 17.5 30.2 22.2 20.6
Queries resolved (IJBEH| 33.3 39.7 15.9
FCR for Upcoming [i(%}N Vb ¥] 22.2 36.5 22.2
Interact more with teacher | 33.3 39.7 19.0
Able to interact with class mates if§iv] 211 52.4 22.2
In-depth Understanding KRRV X] 30.2 41.3 12.7
Useful Teaching 7ZRJK] 25.4 41.3 22.2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree mDisagree mNeutral mAgree mStrongly Agree

Figure 3: Student Perception regarding flipped class room

50.8% of students preferred videos more than power point presentations more than texts. 9.5% of students
preferred power point presentations more than texts more than videos (Figure 4).
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Preference for study materials

n V>P>T

x P>T>V

T>V>P

 V>T>P

m P>V>T

T>P>V

V=Videos; T=Text; P=Powerpoint presentation

Figure 4: Student preference for the study materials in the flipped class room

Discussion

Flipped learning involves more than merely
sending lectures to students outside of class so they
can watch them whenever they want. Coherence
between the in-person and online components of
the course must be ensured. Several of our students'
feedback indicated that some of the reading
materials were not relevant, demonstrating that this
is not always possible.

The findings of this study demonstrated a generally
favourable response to support for the FCR as an
efficient method of teaching certain pharmacology
topics. When students were asked about their
overall perception about the FCR, 41.3% of
students agreed that FCR is a useful teaching
method and provides in-depth understanding.
Although 36.5% and 39.7% of students agreed for
FCR for upcoming classes and for selected topic
respectively. According to several studies, medical
undergraduate students believe the FCR approach is
beneficial to their knowledge and
learning[10,11,12].

Because the current study results are promising, we
can use this innovative method to teach our
students active self-directed learning. Research
comparing the various teaching methods in this
context found that problem-based learning and
video lectures may be effective ways to teach both
theory and clinical skills during medical
education[13,14].

52.4% and 39.7% of students agreed that during
FCR they interacted with both classmates and
teachers respectively. 39.7% students agreed on
that their queries were resolved. A study by Fatima
et al., indicated that students thought the FCR was a

Samuel et al.

better teaching method in their setup, which is
similar to the findings of the current study [5].
Furthermore, a number of recent studies in the
literature have shown that flipped elements have a
variety of valid advantages over conventional
teaching methods [15,16,17].

The FCR technique has been useful in fostering
opportunities for critical thought [18].47.6%, and
34.9% students agreed that it has increased their
learning, and they understood the topic better. This
may be explained by the flexibility in learning
offered by video lectures, which also allow for
review and repetition by the students [19]. One
should exercise caution since the online lectures run
the risk of failing to provide medical students with
a solid knowledge base [20].

Some students who have been exposed to the FCR
technique have expressed worries by providing
neutral or negative comments, even though the
majority of their responses have been positive.
22.2% students agreed to prefer FCR as teaching
method and 23.8% agreed that it is time consuming
teaching method. Similarly, faculty factors such as
teaching abilities, the increased workload, and the
time-consuming nature of the FCR exercise could
all contribute to its unfavourable response [11].
However, these problems can be resolved by
capacity building through good planning, training
sessions, and efficient implementation.

The evaluation of higher levels of cognitive
learning and behavioural change between flipped
learning and lecture-based learning, as well as
longitudinal research to see whether flipped
learning can promote learning retention over longer
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periods of time, have been recommended by a
systematic review of the method [12,21].

Conclusion

Students  have  responded favourably to
implementation, feeling more involved and active
in the learning process. We were unable to show
that the assessment results had improved. Flipped
learning will be expanded to other subject modules
at our institution. There is no question that lecture-
based learning is necessary in some aspects of
medical education, but we propose that flipped
learning might be taken into consideration in other
medical education settings, including postgraduate
teaching, as it may provide important advantages
over lecture-based teaching.
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