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Abstract:

Introduction: The aim is to introduce flipped classroom as teaching learning method and to assess its
effectiveness for Final MBBS students.

Methods: The present study was conducted after taking institutional ethical clearance and informed consent of
the participants. 150 final MBBS students participated and were divided into two Groups A and B. Two topics
were taught to both groups using either FC-assisted self-directed learning (SDL) sessions or online lecture classes.
A cross-over of groups was done to prevent any bias. Pretest and posttest scores of all topics were assessed using
multiple-choice questions (MCQs) and feedback was taken. Program evaluation was done.

Results: There was no significant difference in performance in pretest MCQ examinations between the two
groups. Students of both Groups A and B performed significantly better in posttest MCQ examinations as
compared to pretest MCQ examinations. However, the posttest results of the FC group were better. 46.40%
strongly agree that there will be increased interest in subject by FC method. 47.40% agree that enhancement in
learning by FC method. 43.30% agree that FC should be preferred teaching learning method. 40.20% feel there is
improved understanding and course satisfaction. 42.30% agree that exam performance will improve by FC method
Conclusion: Faculty and students provided positive views in support of the sessions. Students were highly
satisfied with the program. The flipped classroom approach proves to be a superior teaching method, promoting
better academic outcomes and greater student engagement and satisfaction More than 40% students believe that
it is a better teaching tool and will improve their performance. Teacher’s feedback is the same but they fear that
too much effort and resources are required in this FC method.
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Introduction

The introduction of Competency Based Medical
curriculum in 2019 has brought a revolutionary
change in the pattern of teaching in medical colleges
in India, which is more learner centric as compared
to previous teacher centric approach, previously the
didactic lectures used to occupy more time in
various teaching-learning methods of the Medical
Curriculum. This form of teaching is concerned with
lecture delivery by a subject expert to a group of
students. The size of the student group may vary
according to the intake capacity of different
institutions and the available resources will depend
on it. The students usually play a passive role in that
they usually hear, understand the concepts or make
notes, and have little opportunity to raise questions
or interact during the lecture hour, to improve this
we thought of introducing a flipped classroom to the
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final MBBS students in our department. It is a form
of “blended learning”.

A flipped classroom is structured around the idea
that lecture or direct instruction is not the best use of
class time. Instead, students encounter information
before class, freeing class time for activities that
involve higher order thinking [1]. In this model, of
flipped classroom activities are carried out in many
ways, for example, initially students undergo self-
study of a given material in the form of lecture notes,
animated videos, a portion of textbook, or internet
material having valid resources [2]. There are many
benefits of flipped classroom [3] like, flipping
allows students to learn at their own pace, flipped
learning is customized, active, and engaging, flipped
lecture videos help students review for exams and
master the content also flipped content can be richer
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through curation and continuous improvement and
students in flipped classrooms may show better
learning outcomes. The class time is utilized for
learning the core content, interactive discussion
among students, or having a problem-solving
approach. [4,5]

There is evidence suggesting that such students
taught through this approach have a better
understanding of the topic. This understanding
allowed more focus in a study to perform optimally
in the course [6] This mode of teaching has been
used in non-science courses long before, but the
recent availabilities of handy internet facilities have
changed the interest in this flipped model in medical
science and technology related courses. Teachers
were specially using this flipped approach using
web-based applications, videos, figures, charts, and
handout materials to share ideas and easy
understanding of this topic; however, there are few
published studies demonstrating its effectiveness.
World’s leading teaching institutions have
implemented this model, and the outcome and
perception of the flipped classroom model have been
studied in several student-centric models.

Our study is almost like previous studies but
involves a larger number of students and deals with
two topics of final MBBS which is first of its kind
and incorporates students as well as teachers
feedback.

Materials and Methods

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

Study Design: The study design is an Education
interventional study.

Sample Size: The sample size 150 (considering the
strength of students coming to the Ist MBBS
course).

After taking approval from the ethical committee,
informed consent will be taken from all the
participants and the study will be conducted among
final-year undergraduate medical students at
Peoples Medical College Hospital and Research
Centre, from January 24 To December 2024 .A total
of 150 students involved in the study are divided into
two groups according to their roll number, in which
Group A having roll number 1-75 and Group B
having roll number 76-150. All the students and
departmental faculties will be sensitized and
explained about the study course.

Inclusion Criteria: final MBBS batch students.

Exclusion Criteria: Any student who remain absent
in either of class during flipped activity will be
excluded from the study.

After systematic grouping in flipped classroom
method, students will be provided study materials 1
week before intervention in the form of animated
videos, handout materials, and sharing soft copies
for specific topics to a particular group through
forming defined social media.

S.no Grp A roll no.1--75

Grp B roll no.76-150

1. Topic-Endometriosis Traditional method.

Flipped classroom method

2.Topic —Acute abdomen | Flipped classroom method

Traditional method.

During the flipped session, students are encouraged
to participate actively. First endometriosis was
taught to group A by traditional method and grp B
by flipped class then acute abdomen was taught to
group A by flipped class and to group B by

traditional method. the teachers were also
exchanged the one who taught by traditional method
then in next topic taught by flipped method

Observation Chart

Table 1 Perception of Flipped Learning Experience Questionnaire

Strongly Disagree

Disagree Neutral

Agree Strongly Agree

1 2 3

4 5

1. I enjoyed the flipped classroom teaching ap-
proach more.

2. Ithink the flipped classroom is a more effective
and efficient way to learn.

3. I participated and engaged myself more in

learning in the flipped classroom.

4. 1 thought the time and effort I spent in the
flipped classroom was worthwhile

5. Iprefer the flipped classroom to a lecture-based
classroom

Mean Score of the Assessment for the Two Study Groups.

Competency | Assessment Flipped classroom (n= 150) | Didactic lecture (n = 150) | P-value

no. score (mean score = SD) (mean score = SD)

AN 20.5 Pre-test score | 19 +5.64 17.5+£4.76 0.16 (NS)
Post-test score | 25.12 £4.93 19.83 £5.57 <0.001 (S)

AN 18.4 Post-test 18 +6.13 16.29 +£3.89 0.10 (NS)
Post-test score | 25.7 + 3.95 20.29 + 4.64 <0.001 (S)
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Figure Students' Perceptions Toward The Flipped Classroom Method Of Learning

Students' Response (%)

o 46.40% strongly agree that there will be in-
creased interest in subject by FC method

o 47.40% agree that enhancement in learning by
FC method

e 4330% agree that FC should be preferred

teaching learning method

e 40.20% feel there is improved understanding
and course satisfaction

e 42.30% agree that exam performance will im-
prove by FC method
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Statistical Analysis: Data were coded and entered
the Microsoft Excel spreadsheet. The analysis was
carried out with the Statistical Package for the Social
Sciences (SPSS) version 20.0 [IBM SPSS Statistics
for Windows, Version 20.0. Armonk, NY: IBM

Corp.]. The mean scores of pre- and posttest for each
session were compared and analyzed using paired #-
test. Besides this, scores obtained by the flipped
class batch and conventional small group batch, in
the end of module test, were compared using
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independent ¢-test. P <0.05 was considered statisti-
cally significant for all statistical tests. The scores of
5-point Likert scale were calculated and expressed
as percentages to indicate agreement or disagree-
ment of students about the statements in the ques-
tionnaire.

Discussion

The flipped classroom (FC) is a teaching—learning
tool that uses learner-centeredness. The primary aim
of the introduction of the FC in medical education is
to shift from passive learning to accelerated learning
to foster learning at cognitively demanding levels
such as analysis, synthesis, and evaluation. FCs have
been proven to increase student engagement,
thereby enhancing their learning outcomes, and im-
proving motivation and attitudes. The availability of
more in-class active learning time during synchro-
nous sessions can help to increase students’ under-
standing of the subject in depth.

A study done by Aaron M. Marshall & Zachary E.
Conroy in year 2020 reported on a FC model exe-
cuted in an interdisciplinary endocrinology block in
a time-saving manner, while preserving student
preferences and satisfaction improves written as-
sessment performance [8]. Another study done by
Rachel A Blair, Julia B Caton, Ole-Petter R
Hamnvik in the year 2020 concluded that trainees
preferred the flipped classroom, which also resulted
in increased knowledge and self-reported prescrib-
ing changes; however, the required preparatory time
may limit its feasibility in GME [9].

Chaudhuri A et al in a comparative study to observe
the effects of online lectures and flipped classroom-
assisted sessions among MBBS students during the
covid-19 pandemic. Faculty and students provided
positive views in support of the sessions. Students
were highly satisfied with the program. They con-
cluded that FC needs to be introduced in medical
schools early, to help young medical students to de-
velop SDL skills which will enhance their ability to
become lifelong learners and improve the quality of
patient care in long run. Effectively implementing
the model of FC requires being cognizant of overall
curricular goals; the underlying theories of educa-
tion; the active learning strategies; the development
of new education technologies. Significant changes
in management strategies are required to fully real-
ize the potential of the FC [10].

Angadi NB et al did an interventional study effec-
tiveness of flipped classroom as a teaching—learning
method among undergraduate medical students. It
involves providing study resources for students to
use outside the class so that class time is freed up for
instructional activities .98 students were divided into
two batches of flipped class and conventional small
group teaching. There was a significant difference
between the pre- and post-test scores and also the
mean scores of summative test between two groups
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(P <0.001). The perception of the students regard-
ing FC was also evaluated. Eighty-two percent
strongly agreed that FC was more engaging and in-
teresting in comparison to traditional class. Seventy-
six percent strongly agreed that more such classes
should be conducted in the future [11].

The key to the success of this approach is that stu-
dents take responsibility for their own learning. Ad-
vantages of this approach include that there is an in-
crease in opportunities for interaction between stu-
dents and facilitators with a shift in the responsibil-
ity for learning onto the students, the opportunity to
revise the material and as many times as required,
the freedom to prepare for the class at a time that
suits them, and the ability to readily archive learning
resources. There was an increase in student engage-
ment which led to shift from passive to active learn-
ing.

Mengesha AK et al assessed the effectiveness of
flipped classroom teaching—learning method. Data
were collected using pre- and post-intervention tests
to measure academic performance, the Student En-
gagement Scale to gauge engagement, and a vali-
dated questionnaire to assess student satisfaction.
Data were analyzed using Statistical Package for the
Social Sciences version 25, with descriptive statis-
tics, paired t-tests, independent t-tests, and Chi-
square tests employed to interpret the findings. This
study adds to the growing body of evidence advocat-
ing for the implementation of flipped classrooms in
medical education [12].

Memon S et al studied second year MBBS students'
views about flipped class room practice in neuroan-
atomy course. Singh M et al did implementation of
flipped classroom model in teaching biochemistry to
MBBS students. Both studies observed high satis-
faction score regarding teaching and learning
through flipped class on a five-point Likert scale.
Around 98% of students with SI of 93.61 agreed that
flipped classroom session improved their under-
standing of the key concepts. All faculty strongly
agreed that flipped class is a more interesting teach-
ing learning methodology compared to the tradi-
tional method. There was better faculty- student in-
teraction and that it helped promote higher order
thinking in the students. Positive responses were
seen in the open-ended questions regarding this
methodology. The present study concludes that
flipped classroom is an effective and motivating
method to engage students [13].

Jha S et al did comparative study of the flipped class-
room and traditional lecture methods in anatomy
teaching. The study was conducted on 96 phase-one
medical learners after obtaining approval from the
Institutional Ethics Committee. Students' percep-
tions were recorded by a pre-validated questionnaire
quantified on a Likert scale. The difference in post-
test scores for the topics taught between the two
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groups was found to be statistically significant. Per-
ception regarding various aspects of the FC method
was affirmative. The results of this study indicated
that FC is advantageous for students [14]

Prabhavathi K et al studied Flipped classroom as an
effective educational tool in teaching physiology for
undergraduate medical students. A well-planned
classroom discussion with a formative assessment
was conducted at the end. The test scores were com-
pared between the two groups by using an independ-
ent ¢-test. A feedback report was obtained from both
groups’ students to analyze the teaching-learning
methods’ accomplishment. FC proves to be an effec-
tive, interesting, and motivating teaching-learning
module. It enhances communication skills, clinical
thinking, interaction, and active student participa-
tion. [15]

Joy P et al studied flipped classroom from a student
perspective of an innovative teaching method during
the times of pandemic. Flipping the lectures outside
the classroom and using the classroom for active
interaction and projects has been the need of the
hour. It is an innovative way of learning anatomy.
The students were assessed by a group of subject
experts who assessed the student’s anatomical
knowledge, innovation with which they prepared the
model, presentation, correctness of presentation and
clinical application. Flipped classroom enhanced
student learning through knowledge applications.
Flipped classroom helped teachers to review and
understand how much their students have read,
retained, and applied the knowledge which was
catered to them. There was largely a positive
response for flipped classroom though flipped
classroom cannot replace a regular classroom.
Flipped classroom can be cumbersome as it involves
extensive planning and coordination. It can be used
to promote interest in the subject. Flipped classroom
enhanced peer assisted learning. [16]

Shahid U et al did comparison Between Flipped
Classroom and Traditional Classroom Strategies in
Teaching Human Anatomy. Flipped Classroom has
proven to be a more effective strategy in teaching
human anatomy to medical students compared to
traditional classroom method. The key to the success
of this approach is that students take responsibility
for their own learning. Advantages of this approach
include that there is an increase in opportunities for
interaction between students and facilitators with a
shift in the responsibility for learning onto the stu-
dents, the opportunity to revise the material and as
many times as required, the freedom to prepare for
the class at a time that suits them, and the ability to
readily archive learning resources. There was an in-
crease in student engagement which led to shift from
passive to active learning. There are certain short-
comings of flipped class which include the need to
invest time and resources to develop such courses
and the possible need for technological investment
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and time for both teachers and students to acquire
and adapt to the new skills required for this more ac-
tive and self-directed approach to learning. [17,18]

Flipping the traditional classroom is both a feasible
and necessary move to educate students to reinvent
their classrooms in a way that empowers students to
develop higher order cognitive skills and to engage
in meaningful learning that will ultimately improve
the delivery of health care. Medical teaching with
flipped classroom approach improved the student
performance and learning experience effectively as
compared to conventional SGT. The flipped class-
room approach improved the students’ performance
and perceptions of the learning experience. Student
response to the flipped classroom structure was
largely positive, indicating it to be an approach
worth pursuing in future years for advancement in
medical education technologies.

Conclusion/Take Home Message

The FC provides opportunities and time for face-to-
face engagement. These experiences collectively
help to build the confidence of the learner and pro-
vide opportunities to support the development of
self-efficacy. It also encourages critical thinking and
problem-solving attitudes among participants and
creates an environment of inquiry and open ques-
tioning.
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Future Scope

It improves learner engagement and performance,
and interaction with teachers. Effective execution of
this method requires detailed planning, constant mo-
tivation, and consistent efforts. It is an approach
worth pursuing in future years for advancement in
medical education technologies.

Limitations of the Study

There are certain shortcomings of flipped class
which include the need to invest time and resources
to develop such courses and the possible need for
technological investment and time for both teachers
and students to acquire and adapt to the new skills
required for this more active and self-directed ap-
proach to learning.
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