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ABSTRACT

Introduction: Pedagogical constructs such as flipped classroom are used to engage students in the learning process by their active
participation. The aim of the present study was to compare the two models of flipped classroom and traditional lecture in training
undergraduates in pediatric epilepsy. Methods: The study was conducted among the 3"-year undergraduate medical students.
They were divided to either of Group I or II. Pediatric epilepsy was taught in two parts (clinical diagnosis and management). Group
I received Part A as traditional lecture and Part B as the flipped classroom and the reverse for Group II. The difference in posttest
and pretest scores was compared between two groups for each part. Results: There was a significant increase in posttest scores
when compared to pretest scores in both the groups. Mean (standard deviation [SD]) difference in scores for epilepsy diagnosis
was comparable in Group I (3.33 [2.3]) and Group II (2.46 [2.17]) (P = 0.16). Mean (SD) difference in scores for epilepsy management
was significantly higher in Group I (3.41 [2.09]) when compared to Group II (1.30 [1.84]) (P < 0.01). Conclusion: Flipped classroom
model resulted in better scores than the traditional teaching method for training undergraduates in the management of epilepsy
in children. This teaching-learning method could be adopted in training of primary care physicians.
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Introduction Flipped classtoom model has been demonstrated to improve
the examination scores, as well as student satisfaction, when
Flipped classroom is a teaching—learning method in which compared to traditional lectures.'”! However, in an intensive
students develop a basic understanding of the course mode of teaching, the model has failed to improve the student’s
materials before class by listening to podcasts or by viewing performance. Hereby, we explored the flipped classroom
video-recorded lectures and use the class timing for active educational model with an aim to compare flipped classroom
learning such as group discussion, presentation, and case and traditional lecture in training undergraduates in the diagnosis
scenario analysis. It is an educational model in which the and management of pediatric epilepsy.
lecture and homework elements of a course are reversed or
“flipped.” Methods
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obtained before the commencement of the study. Information
notice regarding a scheduled teaching session on diagnosis and
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management of pediatric epilepsy was placed on undergraduate
institutional notice board. The students who expressed their
willingness to participate were considered eligible and enrolled
sequentially till a maximum sample of 60 students was achieved.
There were no specific exclusion criteria adopted. An information
sheet was provided to those who expressed their willingness
to participate apprising them of content of the course and
the method of assessment. Written informed consent was
subsequently obtained.

Baseline knowledge was determined in both the groups using
problem-based multiple-choice questions (MCQs) as pretest.
There were 10 questions each on “clinical diagnosis of epilepsy”
and “management of epilepsy.” A total of 20 MCQs with one
mark each were computed, amounting to a total of 10 marks
for each part as their pretest scores. We did not use negative
marking for wrong answers. MCQs were framed covering
all three domains of cognitive learning including knowledge,
combined comprehension/application, and problem-solving.
Clinical diagnosis of epilepsy was included in Part A consisting of
identifying seizure semiology, types of epilepsy, and recognition
of epilepsy syndrome. Part B included the management of
epilepsy comprising investigations and medical management

of epilepsy.

Participants were subsequently divided into two groups
(Group I'and Group II). Group I received “clinical diagnosis of
epilepsy” by traditional lecture and “management of epilepsy”
through flipped classroom and the reverse for Group II. On
day 1, both the groups received traditional lecture for their
respective topics by the same teacher. The lecture lasted for
30 min followed by open house clarification of doubts. Talks
were followed by the distribution of handouts as reading material,
problem-based learning exercises, and answer key to pretest
questions. Prerecorded lecture videos and handouts for flipped
classroom session were provided to the respective groups. Both
groups were encouraged to go through prerecorded lecture
videos as well as handouts. They were sent a reminder the next
day to go through the same. Students were requested not to share
the videos with their colleagues till the completion of the study.

On day 3, both groups were invited to their respective flipped
classroom session. The flipped classroom sessions were
conducted separately for the two groups in the same classroom
with a time gap of 1 h apart. Each group was divided into five
subgroups. A problem-based assignment was prepared to cover
the whole spectrum of topic assigned. A set of 10 such questions
was distributed among all participants. Each subgroup was
provided with the task of two questions each. The problem was
discussed in their subgroup, and a group leader presented the
viewpoint to the whole group. The same faculty who delivered
the lecture and had prerecorded his lecture conducted an open
house discussion among all subgroups during the flipped
classroom session. The session lasted for 1 h for each group.
Both the groups were provided with a key to pretest and were
subsequently encouraged to go through the material.
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Both groups were invited on day 4 and were administered 20
MCQs (problem-based questions) with 10 questions on each
clinical diagnosis of epilepsy and the management of epilepsy.
Each item carried one mark each, amounting to a maximum
score of 10 as their posttest scores for each part. Feedback was
obtained from the participants about their perceptions of the
course and self-perceived confidence in their abilities to diagnose
and manage epilepsy.

The pretest and posttest questions and its key were discussed
among the study investigators (faculty), and a consensus was
reached. All faculty members watched the prerecorded lecture
and the entire plan of flipped classroom model. Utmost care was
exercised to avoid errors in the questions and its key, to ensure
that questions were clearly written without any ambiguity and
that the questions matched the course content.

All data were entered in Microsoft Excel (MS Excel) and analyzed
using SPSS 15.0 version (SPSS, Inc., Chicago, IL, USA). All
categorical variables were expressed in numbers (percentage),
while all continuous variables were expressed in mean (standard
deviation [SD]). The pretest—posttest scores were compared
using a paired ~test. The difference in pretest—posttest scores
was compared between the two groups in each part using
unpaired #test.

Results

In a batch of 200 students, 57 (28.5%) students participated
in the session. A total of 30 students were allotted to Group 1
and 27 students allotted to Group II. Three students in Group
I and one student in Group II did not return for posttest. The
pretest scores (2.8 [1.7] vs. 3.6 [2.2]; P = 0.13) and posttest
scores (6.2 [1.7] vs. 5.9 [1.4]; P = 0.62) were comparable between
the two groups. There was a significant increase in the posttest
score when compared to the pretest score for both the groups in
both parts of epilepsy training [Table 1]. Mean (SD) difference in
scores for Part A (epilepsy diagnosis) was comparable in Group
I (3.33 [2.3]) and Group II (2.46 [2.17]) (P = 0.16). Mean (SD)
difference in scores for Part B (epilepsy management) was
significantly higher in Group I (3.41 [2.09]) when compared to
Group II (1.30 [1.84]) (P < 0.01). A total of 50 of 53 students
who completed the study perceived a self-confidence in diagnosis
and management of epilepsy in children. All students (# = 53)
perceived the need for such novel educational models in medical
curriculum.

Discussion

This preliminary study demonstrated that students had better
performance in the epilepsy management and comparable
performance in clinical diagnosis of epilepsy when taught by a
flipped classroom model vis-a-vis traditional lecture model. The
flipped classroom has shown to improve student performance as
well as student satisfaction, when compared to traditional lectures

in physiology, emergency medicine residency, and nursing topics.>”
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Table 1: Comparison of pretest and posttest scores in Group I and Group 11

Pretest scores Part A

Pretest scores Part B

Posttest scores Part A Posttest scores Part B

Group 1 2.8 (1.7)
Group II 3.6 (2.2)
P (between group comparison) 0.13

3.0 (1.7)
3.9 (1.5)

6.2 (1.7) 63 2.1)
5.9 (1.4) 5.1 (1.6)
0.04 0.62 0.03

Part A: Clinical diagnosis of epilepsy in children, Part B: Management of childhood epilepsy

The preclass assignments used by various authors in the flipped
model include online videos, recorded lectures, online quizzes,
and lecture capture back up.P**¥ The success of the flipped
classroom model largely depends on the level of active learning
during class hours. Small group activities, case-based discussions,
hands-on activities, and peer interaction were some of the
commonly used methods in class learning.*% The present
study had adopted a blended action of small group assignments,
group discussion, and peer interaction followed by open house
discussion. This gives students an ample opportunity to actively
participate in learning. Since both groups were exposed to the
traditional and flipped classroom model of teaching; students
expressed their high satisfaction with the flipped classroom
model.

It is important to note that positive student perception toward
flipped classroom does not necessarily imply that this instructional
approach will significantly improve student learning.”! It was
demonstrated that students devoted substantially more time
before the class in a flipped classroom model although the
time spent after the course was comparable to a lecture-based
learning model.l'” Similar results wete obsetrved in a study on
the effectiveness of the flipped classroom instructional model in
teaching pharmaceutical calculations. They found that students
who preferred a traditional classroom reported that watching
video lectures took much additional time. Students were unhappy
being asked to do work at home that was conventionally done in
a face-to-face class format and considered watching the preclass
videos as burdensome regarding time.

The present study provides preliminary evidence to support the
efficacy of the flipped classroom model in improving the scores
of undergraduate students in the management of childhood
epilepsy. There were few inevitable limitations in the present
study comparing two educational interventions. They include
heterogeneity in the study participants; open recruitment rather
than adopting stringent inclusion/exclusion criteria; small
sample of students; participant dropouts after enrollment; and
unwillingness to participate considering assessment as a part
of the course. Considering the so-called neurophobia among
undergraduate and postgraduate medical students, these newer
educational models could be worth exploring further beyond
childhood epilepsy in pediatric neurology. Flipped classroom
model could be a useful alternative to traditional lecture for
training medical undergraduates in basic concepts of the
management of epilepsy in children.

As per recent studies, flipped classroom methodology has been
tested and found to be more efficacious in student learning in
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nutrition intern clinical training,'"! in the 1% and 2™-year medical
education program,l'” and in teaching evidence-based medicine
to medical technology students.!”

When applied in an internal medicine residency program, flipped
classroom showed greater effectiveness not only in the knowledge
acquisition immediately after the curriculum, but this effect was
sustained several months later also. This indicates that flipped

classroom might achieve the aim of “deep learning”*

In addition to higher education, this new teaching method has
been shown to improve learning among schoolchildren after a
dietary education program.'™! This could emphasize its potential
role in family medicine and primary education also. Flipped
classroom is a teaching—learning method which needs to be
introduced not only in the undergraduate medical training but
also in postgraduate family medicine training program. Moreover,
the method has far more implications beyond medical students.
The same can be used for public education and training of
paramedical workers. Authors intend to sensitize the primary
care physicians to this teaching—learning method.

Conclusion

Flipped classroom model resulted in better scores than the
traditional teaching method for training medical undergraduates.
This teaching—learning method could be adopted in training of
primary care physicians. However, further studies are required
to consider its inclusion in the undergraduate and postgraduate
medical curriculum and to study its potential role as a teaching
method in family medicine and community education.
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