Original Research Article Journal of Gandaki Medical College-Nepal

A comparative study of students’ performance in
flipped classroom and structured interactive session
teaching learning method in Conservative Dentistry

and Endodontics

Sushmita Shrestha'™, Mannu Vikram', Navin Agrawal’, Ashok Ayer', Ashish Shrestha?

'Department of Conservative Dentistry and Endodontics, BP Koirala Institute of Health Sciences, Dharan, Nepal,
*Department of Oral Pathology, BP Koirala Institute of Health Sciences, Dharan, Nepal

ABSTRACT

Introduction: Flipped classroom is an element of blended learning, integrating both face-to-face learning in the class
through group discussion and distance learning outside the class by watching video lessons and online collaboration.
The objective of the study was to introduce and assess the effectiveness of flipped classroom in teaching and learning of
Conservative Dentistry and Endodontics and to understand the perspective of students about the same. Methods: Third
year undergraduate dental students were randomly divided into two groups: structured interactive session group and
flipped classroom group. Structured interactive session group had their class taken in the traditional manner while
the flipped classroom group was given power point presentation and videos beforehand so that students came to class
being prepared. The in class time was utilized for group discussions and peer exercises. Same set of questions including
multiple choice questions (MCQs) and problem based questions (PBQs) validated by the faculties involved in the research
was used for assessment. A questionnaire was then provided to students regarding their perception of flipped classroom
method. Results: Among the 41 students, 19 students were in structured interactive session group and 22 were in
flipped classroom group. The mean MCQ and PBQ score in structured interactive session group was 69.47 and 59.39
respectively whereas it was 73.17 and 66.55 respectively in flipped classroom group. Conclusions: The performance
of flipped classroom group was better in both MCQs and PBQs. Students preferred flipped classroom method and were
ready to accept it as their teaching learning modality.
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face sessions because these sessions helped to increase their
motivation to learn, and enhance their level of engagement,
andinterestinthe subject matter.’* Traditionally, the teaching
of Conservative Dentistry and Endodontics in many dental
schools has been in large-sized lectures. Although a lecture
is an efficient way to convey a large amount of information
to a large group of students, teacher-centered lectures have
been criticized for failing to engage students and develop
higher-level cognitive and interaction skills.!*!* FCR is an
instructional approach in which foundational knowledge
is delivered online for students to study at their own pace,
and class time is devoted only to active learning activities
to deepen students’ comprehension of the content.'®* The
goal of flipped classroom method is to make learning more
student centered and to promote the development of higher
level learning outcomes on Bloom’s taxonomy.’

The FCR method has received much attention in health
sciences education in recent years. However, its application
in Conservative Dentistry and Endodontics education has
not been well investigated. In this research, we introduced
the flipped classroom method in the teaching and learning
of Conservative Dentistry and Endodontics and helped to
identify whether flipped classroom increases the students’
learning ability of the subject. This research will also help
to recognize the perspective of the students toward FCR as
a potential learning tool.

METHODS

This quantitative study was conducted at the Department
of Conservative Dentistry and Endodontics, BP Koirala
Institute of Health Sciences, Nepal from November 2019
to February 2020. Approval from Institutional Review
Committee, BPKIHS (Reference number 496/075/076-
IRC) and Research Committee, BPKIHS (Reference
number Acd.175/075/076) were obtained. The third-
year undergraduate dental students who gave consent to
participate in the study and were present on the day of
intervention were included in the study. Enrollment of the
students in between the intervention group and structured
interactive session (SIS) group was done on the basis of
randomized allocated method using a simple random
sampling procedure.

The faculties involved selected a topic for intervention and
for the assessment of students’ knowledge ten multiple
choice questions (MCQs) each carrying one mark and for
critical thinking ability one problem-based question of eight
marks pertinent to the topic was decided and validated. For
the smooth conduction of the FCR method, various tools to
be used during the process were prepared which included
power point presentation, videos, study materials as well
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as tutor guide. Self-addressed questionnaires regarding
student perception of the intervention method and the
feedback form were decided upon.

The faculty allocated for the FCR group formed a WhatsApp
group inclusive of all the enrolled students and faculties
where power point presentation along with all the study
materials was shared. The students were encouraged
to put forward their doubts for active discussion on the
online platform. They were also instructed to come for
classes after going through the materials provided and
were requested not to share these materials with the SIS
group members. On the day of intervention, SIS and FCR
were undertaken simultaneously in different classrooms
by allocated faculties thus limiting contamination bias.
This way it was ensured that there was not any crossover
of students of different groups. The SIS group had a lecture
with a question-answer session at the end followed by an
assessment. The FCR group was further divided into small
groups for effective discussion and demonstrations which
was followed by an assessment at the end. The students
were then given a questionnaire comprising seven close-
ended questions and one open-ended question as feedback.
A different faculty who was blinded to the allocation
assessed the performance of the students.

Data were entered in Microsoft Excel and statistical
analysis was done using statistical packages for the social
sciences (SPSS) version 11.0 software. Data is presented
as percentage, mean, standard deviation and calculated for
descriptive statistics. Mean scores was calculated using the
scores of the students in MCQ and PBQ for both the groups.
For the inferential statistics, chi-square test was used to
find out the association between categorical variable and
groups. T-test was used to find out significant difference
of mean MCQ and PBQ scores between SIS and FCR groups
and the probability of significance was set at 5%.

‘ 43 students ‘

I zati \
1) ‘ : 1

22 Students 21 Students
Flipped Classroom Group

SIS Group
Delivery of reading
materials and videos

‘-I-

Formation of WhatsApp group
with students and faculties

Active interaction among
all the group members

FCR group further divided
into two groups.

i

i One week prior to the class

On the day
| oftheclass !

Faculty delivers lecture with
power-point and students listens
and take notes.

Overall Discussion

Each group appointed a
facilitator and encouraged
active di: i

Distribution of self-
addressed questionnaire

Post-test i
MCQs and PBQs
Feedback from students

Figure 1: Schematic outline of the research conduction
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RESULTS

Of the total 43
randomization, there were 19 students in conventional

students, 41 gave consent. After
lecture (males=10; females=9) and 22 in flipped classroom
group (males=13, females=9). The response of the students
was better among the FCR group compared to the SIS
group both in MCQ and PBQ, however significantly better
in the PBQ responses (Table 1). Majority of the students
agreed that Flipped classroom was more engaging and
provided opportunity to interact and communicate with
others (Table 2). On qualitative review of the feedback, the
students felt that FCR was more interesting, and they were
ready to accept it as their teaching and learning method.
Moreover, they also inferred the role of an inducive learning
environment for better output (Table 3).

Table 1: Mean MCQ and PBQ scores of SIS and FCR group

SIS Group (n=19) FCR Group (n=22)

S.N Group 959% CI of the 9!::% Clofthe , yajyex
Mean+SD difference Mean+SD ierence
(lower- upper) e
per)
1. MCQ 6.95+2.09 5.94-7.96 7.18+1.14 6.68 - 7.69 0.65
2. PBQ 4.10+0.96 3.68-4.63 5.00+1.27 4.61-5.56 0.016**

*t-test, **statistically significant

Table 2: Students’ perception of FCR

Strongly

S.N Questions Agree

Agree Neutral Disagree Strongly

The FCR is more engaging

L than traditional classroom i 2 2 L €

2. All flipped Yideos il.l this 4 14 4 0 0
course are interesting.

3 1 !ike watching short flipped 5 14 2 0 1
videos
FCR gives a chance to

4. communicate with other 15 5 2 0 0
friends.
The FCR gives me more time

5. to practice subject outside 8 13 1 0 0
the class.

6. The teacher’s feedback is very 6 14 2 0 0

important in FCR.

The activity in the classroom
7. should be more interactive 11 8 2 0 1
and communicative.
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Table 3: Students open feedback

S.N. Fields Suggestions

More clinical cases with case scenarios and pictures
may help to relate more effectively with the course
content

Content of course More videos will be less boring

structure More practicals and demonstrations will help to clear
any doubts then and there
Search, research and present sessions for students as
well may help to retain what is learnt.
More interaction during discussions in the in class
time

Learning More interaction and discussions in out of the class

2. Environment groups in internet

Loud voice of the facilitator

Audio visual aid during small group discussions

Allocation of particular time for group work and
For out of the class interaction

activities Not very lengthy off the class discussions and
assignments

DISCUSSION

A FCR in recent days is emerging as a promising blended
method of teaching and learning in health professions
education.

Flipped classroom ensures more face-to-face time between
learners and tutor which in turn leads to more interaction
and collaborations between not just teacher and students
but between students as well. One of the advantages of FCR
is the fact that students can learn at their own pace. Since
the contents would have been provided before the actual
class it also encourages students to come to class prepared,
raise their doubts and have a healthy discussion about the
same. Practical setbacks like missing classes and concerns
over students attending classes just for attendance also
becomes less significant. Since most of the contents are
delivered via online platform there is opportunity to create
richer content.’® In the FCR approach, classroom-based
time is spent in the higher levels of Bloom’s taxonomy:
apply, analyze, and evaluate as compared to the traditional
didactic classroom where in it is focused on; remember and
understand according to the Bloom’s taxonomy.!®

FCR utilizes case or problem-based discussions where each
student has an equal opportunity to speak and be heard. It
is an instructor facilitated, learner centered activity which
improves understanding and increases clinical application
ofacquired knowledge in addition to earning critical lifelong
learning skills.*?! Active participation of students during
the discussions and raising of doubts ensured that they came
to the class being prepared. It has been well established that
adult learners have ability to make practical application
of knowledge gained through independent study during
learner centered activities.? This finding is consistent with
present study where the performance of students of flipped
classroom group was found to be better in the PBQs than in
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the MCQs. This could point out that the flipped classroom
induced deep learning in the students such that they could
understand the problems and concepts better. The similar
scores of students in both the groups could indicate that
FCR may be as effective as traditional classroom method if
not better, when the students were accessed based on recall
type questions.

The use of FCR approach is becoming increasingly common
in medical education. Hew et al.?2? in his meta-analysis
of well controlled studies showed significant inclination
towards flipped classrooms over conventional classrooms
for health professionals. Additionally, it was revealed that
FCR proved to be more effective with the use of quizzes at
the beginning of face to face time. More students were found
to have preference for flipped to traditional classrooms
which is similar to the results in our research. Chen et
al." noted that FCR is a promising teaching approach that
increases learner motivation and engagement. This finding
is consistent with current research where most of the
students felt that flipped classrooms are more engaging
than traditional classes. Most of the students felt that
flipped classroom gave them more time to practice the
topic outside the classroom and there was more interaction
in the flipped classroom method. Although learning in FCR
has many advantages, transitioning to the FC model can be
challenging for both learners and educators. FCR is most
effective when learners have completed their preparatory
work and are ready to actively participate in classroom
discussions. This differs from traditional teaching models
in which learners rely on teachers to acquire knowledge
and require little preparation for lessons. Getting busy
learners ready for class can be challenging and requires
intrinsic learner motivation. This can be better understood
by seeking students’ feedback to make the FC method more
acceptable.

A growing body of literature indicates the popularity of this
method among trainees, and educators. However, there is
broad consensus that more rigorous studies are needed to
generate evidence for or against the use of FCR in medical
education. A frequently evaluated metric for knowledge
and performance improvement is the immediate posttest
result, which has been used as criterion for evaluation in
this study. Rose et al.?® and Graham et al.?* revealed that
emergency medicine and internal medicine residents
improved their immediate post-test results with the FC
approach, consistent with the post-test results of the
current study. Although promising, the next question posed
by educators was whether these effects were sustainable.
To find out Rose et al.?® and Martinelli et al.? did study of
25 internal medicine and 26 anesthesiology residents
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respectively which showed that the improved knowledge
acquisition after FCR persisted months later. Furthermore,
study done by Day?® found that applying the FC approach
to an anatomy course resulted in higher performance in
both anatomy and subsequent kinesiology courses, and
improved long-term retention of critical thinking skills
which was able to be transferred to other courses as well.
We as investigators can only request the students to come
prepared for the sessions and not share the study materials
with the other group members but cannot ensure it. This
can be considered as a limitation of the study as it may lead
to contamination bias. The study only aimed to understand
the perception of students taking part in the flipped
classroom but did not assess the perception of teachers
taking such class. More longitudinal studies considering all
these factors and the longevity of the acquired knowledge
by FCR would bridge the current gap of knowledge in this
field.

CONCLUSIONS

The students in FCR group definitely performed better in
problem-based questions. Even though the difference was
not significant the students of the FCR group scored more
in the MCQs. A study of greater sample size with longer
duration of time and multiple number of sittings is required
to confirm this result. Students felt that introduction of FCR
will help them turn the conventional classroom into more
interactive and student friendly one. They seemed to enjoy
FCR more and also felt that use of videos and practical
sessions will help to enhance their learning. Even though
few students felt that FCR was too lengthy most students
were ready to accept FCR as their teaching learning
modality.
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