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ABSTRACT

ARTICLE HISTORY

Background: The flipped classroom teaching method is more active learning, and more
student-centered, it is already gaining popularity across the globe in health science
teaching. Available pieces of evidence are still contradictory. Few studies found that the
flipped classroom teaching method is effective compared to traditional lectures in promoting student learning in basic medical science. On the contrary, few studies reported
that there was no significant difference found when compared with the traditional
teaching method. The conflicting results are indicating that more in-depth research is
warranted to find the effectiveness of flipped classroom instructional methods. No study
was published on the effectiveness of the flipped classroom teaching method among
diversified student groups also. The study aims to find the effectiveness of a flipped
classroom, among diversified student group.
Methods: The cross-sectional study was adopted under Texila American University,
Guyana Campus. Synaptic transmission and membrane potential topics were chosen
from the Physiology Course. Sixty-two students from first-semester medical Students
from 25 different countries were selected, they were randomly divided into two groups,
group-A was assigned for traditional didactic lecture method and group-B is assigned for
flipped classroom instruction method for 1 week. The study protocol was approved by
the institutional review board.
Multiple choice questions were given according to Bloom’s Taxonomy for assessment, course evaluation Questionnaire was also provided after the completion of the
experiment to get feedback regarding the course. Data were analyzed by using descriptive
analysis on Statistical Package for the Social Sciences 16.
Results: It has been observed that the students participated in flipped classroom teaching has scored significantly high, 54% of students scored above 90% marks compared
to those students who have participated in the traditional teaching method, no one
from this group scored 90% and above marks, even it has been revealed that students
participated in flipped classroom instructional method developed significant improvement in course evaluations from the learning outcome (p < 0.05).
Conclusion: The present study has evaluated that the flipped classroom method in
physiology teaching is more effective among diversified student group when compared
to the traditional teaching method.
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Introduction
Recent advancement in education research develops
an entirely new direction in teaching methodology,
the flipped classroom is gaining more popularity
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across the different educational institute and different health professional program [1].
In flipped learning, it is more active learning, and
more student-centered, the traditional classroom
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environment is inverted [2]. Learning materials,
such as video lectures, audio-visuals, textbooks,
and lecture notes are provided, viewed, and completed by students before the class. When in class,
students are engaged in more student-centered
activities, such as solving problems, Quiz, and Small
group discussions. The teacher always acts as a
facilitator. On the Contrary in traditional teaching,
most medical faculties’ role is to provide information through mostly Didactic lectures, however, in
a flipped classroom, students, not medical faculties,
are at the center of learning [3]. The goal is to make
learning more student-centered and to promote the
development of higher-level learning outcomes on
Bloom’s taxonomy [4].
The ability to correlate and apply basic medical
sciences concepts in clinical practice is essential.
Traditionally, the teaching mode of basic sciences in
many medical schools has been in large-sized lectures. Although the lecture is an efficient way to convey a large amount of information to a large group
of students, Didactic lectures have been denounced
for failing to engage students and develop the
higher-level cognitive skills [5,6].
Few pieces of evidence are suggesting that
flipped classroom is effective compared to traditional lectures in promoting student learning in
basic medical science.
It has been published that the flipped classroom
improves the ability of student’s quiz performance
in Physiology [7]. Sarah et al. [8] have published an
article mentioned that the flipped classroom could
be a useful and successful educational approach
in the medical curriculum. The flipped classroom is also effective to achieve higher marks in
Pharmacology among nursing students [9].
On the contrary, Bohaty et al. [10] have found
that students achieved a high grade in pediatric
dentistry who were taught in traditional lecture
format compared to flipped classroom format.
There was no significant difference found in the student’s end of the course grade when students were
taught in the flipped classroom format reported
from Harvard University [11]. Nishigawa et al. [12]
published one article, supports that there were
no difference at the end of term exam score after
comparison of team-based learning and the flipped
classroom instructional method.
Recently Jin Ho Beom et al. [11] Published one
article mentioned that the Competency assessment
after simulation-based training in advanced cardiopulmonary life support undergone by senior
medical students randomly assigned to flipped and
60

traditional classrooms showed no statistical difference in competency between the two groups.
No study was published on the effectiveness of the
flipped classroom teaching method among diversified
student groups, Students from different countries are
already exposed to the different Teaching-learning
process, Curriculum, and languages.
The conflicting results are indicating that not only
more in-depth research is warranted to find the effectiveness of flipped classroom instructional methods,
but also long term study on the effect of the flipped
classroom on diversified student groups is needed.

AIMS and Objectives

In an attempt to find the effectiveness of a flipped
classroom, among diversified student group, compare student learning of the Synaptic Transmission
& membrane potential via the flipped classroom
approach and the traditional didactic lecture
approach. We assessed the student performance
on content-based and case-based quiz questions in
the flipped and no flipped approach, as well as the
course evaluation questionnaire, which was introduced in both groups to get feedback.

Material and Methods

The cross-sectional studies were adopted under
Texila American University, Guyana Campus.
Sixty-two first semester medical students from 25
different countries of March–July 2018 session have
shown interested to participate in the study. The
study protocol was approved by the institutional
review board. Students were agreed to comply with
the protocol and to give consent for participating
in the experiment. All the students were aged
between 20 and 25 years. Synaptic transmission
and membrane potential topics were chosen from
the Physiology Course. The language medium of the
Course was English. Students (n = 60) were randomly divided into two groups, 31 in each group,
group-A was assigned for traditional didactic lecture schedule and group-B is assigned flipped
classroom instruction method. Traditional Didactic
lectures were taken for 2 hours for each topic in 1
week and all the lecture materials, handouts, reference books list made available to Students through
University Learning management system Portal
(LMS), mentioned the reference books as well.
Flipped classroom instructional method was
scheduled, such as Traditional methods, lectures
were replaced with online modules that consisted
of several short videos, Uploaded in University LMS
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along with handouts of each topic. Two hours’ interactive quiz sessions with small group discussion
were scheduled for each topic in 1 week, students
were divided into six small groups, so each group was
comprised of five students, students were encouraged to discuss regarding the probable answer of
the quiz within the group. Five minute times were
allotted to answer each quiz, students were advised
to watch Video, study handouts, and reference books
before quiz sessions. I-clicker software was used
to record the response from each student during
the quiz session. Students from both groups were
given a 1-week time for preparation, then 50 multiple choice questions (MCQ composed of 20 content-based and 30 case-based questions according
to Bloom’s Taxonomy were given for assessment.
University LMS Portal was used for MCQ exam. The
exam was conducted out of 50 marks.
Each student in each group was provided
a one-course evaluation Questionnaire [12]
(Table 3) after completion of the experiment to
get feedback regarding the course. The Course
Evaluation Questionnaire contains Seven Questions
with a five-point Likert scale (4-Totally Agree;
3-Agree; 2-No response; 1-Disagree; and 0-Totally
Disagree) Unpaired Students t-test was used to find
out the comparison between the score obtained by
Group A and Group-B in Quiz, as well as course evaluation feedback was also compared in between two
groups by using t-test. Data were analyzed by using
descriptive analysis on Statistical Package for the
Social Sciences 16.

Result

Thirty-eight girls (61.2%) and 24 boys (38.7%)
from 25 countries participated in the current project from the first semester of the MD Programme.
Group A obtained (32.29 ± 717) and group B
obtained (44.0 ± 5.17) in the quiz session. (Table 1)
It has been revealed that 63% of students were
able to score 60% or above from group-A, whereas
97% of Students scored 60% or above from group-B
(Table 2 and Fig.1).
Group-wise mark analysis was made and it was
observed that 54% of students belong to group-B
got 90% and above marks, whereas Nobody from
group-A obtained 90% and above marks (Fig. 1).
Table 1. Mean ±SD of quiz scores distribution in both
group.
1.
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Group-A

Group-B

32.2 ± 7.17

44.09 ± 5.17

Thirty seven percentage of students from group-A
have scored below 60% marks, and 3% only scored
below 60% from group-B.
A course evaluation questionnaire was introduced after completion of the study to get feedback from students, 24 and 26 students’ responses
were recorded from group-A and group-B respectively (Table 3). The unpaired Students t-test was
performed, it has been observed that component
number 3, 6, and 7 of the course evaluation questionnaire, mentioning that discussion sessions
supported the learning goals of the course, felt well
prepared to demonstrate the competencies of the
course & well prepared to apply course concepts
and skills to solve public health problems showed
statistical significant value when it was compared
in between group-A & group-B.

Discussion

The flipped classroom instructional method in
medical teaching is gaining popularity worldwide.
Advancement in technology provides user-friendly
tools to upload and recording lecture content and
sharing it with students easily. The student-centered teaching approach is comparatively a new
method. Few shreds of evidence are available to
prove their effectiveness.
The present study was adopted to find out the efficacy of flipped classrooms in Physiology teaching in
a medical school among diversified student groups.
Students performed better in the flipped teaching
group of our study compared with the traditional
didactic lecture group even though the flipped classroom method was new to the students. It has been
observed that few studies have concluded the positive effect of the flipped classroom method [13–16].
Nouri et al. [17] reported that lower achievers
are also benefited from the flipped teaching intervention more than the higher achievers. On the
Contrary, another study has been mentioned no
significant differences were reported from flipped
classroom teaching when compared with traditional teaching but explained a positive result when
students were involved with peer interaction, our
study has also incorporated an interactive group
discussion session as a part of in-class activity [18],
so this could be a reason in the success of the flipped
classroom approach of the present study.
Our study has revealed that students belongs
to the flipped classroom instruction method not
only scored well (Table 1) but also 54% of students
able to get above 90% compared to the traditional
method, no one scored above 90% belongs to this
61
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Table 2. Quiz scores in different grade in between both groups.
Group-A
Marks %
No. of students

Group-B

Less than 60%

60%–79%

80%–89%

>90%

Less than 60%

60%–79%

80%–90%

>90%

11

12

7

0

1

7

6

16

Figure 1. Quiz scores in different grades in between both groups.

group (Table 2). It has been observed that group-B
Students felt comparatively well prepared for the
quiz which reflected in the Course evaluation questionnaire, specifically it was reflected in the last two
components of the course evaluation questionnaire,
component 6 and 7, mentioning Felt well or very
well prepared to demonstrate the competencies
of the course and felt well or very well prepared
to apply course concepts and skills to solve public
health problems respectively (Table 3).
62

Group B has shown statistical significant value
in these two segments of the questionnaire when
compared with Group A which supports the efficacy
of the flipped classroom method. Component 3 of
course evaluation questionnaire also showed statistical significant value which strongly supported
that discussion segments have helped student to
understand the concept of learning objects in the
flipped classroom method, flipped classroom teaching method not only enables students from different
Appl Med Res • 2019 • Vol 6 • Issue 4
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Table 3. Course evaluations from the learning outcome of the synaptic transmission and membrane potential.
Component

Group-A (n = 24)

Group-B (n = 26)

p-value

1) Found the time required per credit for this course compared to
other courses is about the same

3.89 ± 0.73

4.26 ± 0.73

0.131*

2) Agreed or strongly agreed the requirements of the course were
reasonable for the course credits allotted

3.78 ± 0.91

3.94 ± 0.84

0.585*

3) Agreed or strongly agreed the discussion sessions supported the
learning goals of the course.

3.10 ± 0.45

4.05 ± 0.9

0.003**

4) Agreed or strongly agreed they would recommend the course to
other students

3.63 ± 0.8

3.57 ± 0.9

0.857*

5) Agreed or strongly agreed the course contributed to the pursuit of
their professional goals.

3.26 ± 1.0

3.21 ± 0.97

0.873*

6) Felt well or very well prepared to demonstrate the competencies of
the course

2.73 ± 0.73

4.15 ± 0.89

<0.0001**

7) Felt well or very well prepared to apply course concepts and skills to
solve public health problems

2.52 ± 0.90

4.26 ± 0.93

<0.0001**

**p < 0.0001 statistically significant.
*p < 0.05 statistically significant.

countries, different cultures and languages more
interested and interactive towards the course, but
also develop more interpersonal skills [19].
Physiology is one of the important basic medical science, in-depth knowledge, and a clear concept is highly relevant and important in the clinical
training as well as modern research for the future
Clinician [20]. Students who were participated
in Traditional teaching method group has given
positive response upon the course content and
credit hours’ allotment, but it has been observed
that students did not feel confident in terms of
demonstrating the competencies of the course
and application of course concept in the health
sector, when it compared with flipped classroom
instruction method.

Conclusion

The present study evaluated the effectiveness of the
flipped classroom method in Physiology teaching
among diversified student group, in summary, this
study provides preliminary evidence that flipped
classroom may be an effective teaching method
in Physiology among diversified student group,
However further long term studies in more depth
more benefit.

Limitations and future scope of the study

The limitation of this study is the sample size,
which is less and it is recommended to perform a
multicenter study in the future, with a larger population. Long-term follows up also needed to get
a more accurate result. The groups were analyzed
www.ejmamr.com

and compared purely on their skill-based knowledge. Competency-based knowledge assessment
was not analyzed.
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