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Flipped Classroom is a new technique used in teaching. This study is conducted to determine if a flipped small group 
discussion is an effective learning method for undergraduates learning clinical microbiology, as compared to traditional 
practical class in achieving improved understanding, retention and greater satisfaction in the students and to evaluate 
this system through student feedback.
The study was initiated after Institutional Ethics Committee's approval. Materials were developed and validated before 
commencement of the study. A total of 144 students were included in the study. A 45-minute lecture by a faculty on the 
selected topic was taken for all the students after which the students were randomly assigned to the groups A or B as 
follows: Group A: Flipped small group teaching, Group B: Traditional practical class. Validated material of the practical 
class was send to students of group A one day before of practical class by email. The same was also made available to 
teachers. Flipped small group teaching and traditional practical class was conducted on the same day for group A and B 
respectively. After the session, the students administered the performance test as well as the feedback form. Surprise 
performance test was re-administered to the same students at the end of 15 days to test for subject retention. 
Results: Significant increase in the marks of the performance test was observed in the group “A“ students as compared 
to group B students in both first and second test. The feedback given by the students about subjective learning 
experiences in terms of the enjoyment of the new technique, attention, comfort, and increase in the confidence, 
participation and whether they would like further learning using the same format definitely had a higher score in Groups 
A compared with Group B
Conclusions: Use of Flipped classroom approach in health education yields a statistically significant improvement in 
learner performance compared with traditional teaching methods. Use of mobile phone or computer is more acceptable 
to the students than traditional didactic approach. 
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INTRODUCTION
The society requires competent doctors who deliver safer, 
high quality and more cost-effective patient care. The current 
healthcare system is undergoing transformation to achieve 
this goal. The teaching done in medical education can 
contribute a lot for this transformation [1]. Microbiology 
teaching for MBBS student is done as a lecture for large group 
or as practical session for small group. As microbiology 
practical is conducted usually in the afternoon session, it is 
necessary to make it more interesting and interactive. 
Otherwise students remain inattentive leading to less 
understanding of microbiological aspects of infectious 
disease and poor retention of knowledge. This reflects in poor 
knowledge of management and control of infectious disease. 

With the advancement of technology in the new millennium, 
students have access internet at the tip of their fingers [2]. 
Flipped Classroom (FC) model is a technique that was 
introduced by Jonathan Bergmann and Aaron Sams in early 
2000 [3]. Core elements of an FC include assigned pre-class 
content, working on learning gaps, developing competency, 
and the teachers' role as guide on the side [4]. Flipped 
learning is an approach where the students are introduced to 
the learning material before class, with classroom time then 
being used to deepen understanding through discussion with 
peers and problem-solving activities facilitated by teachers. 
The study material can be provided in the form of reading 
articles, powerpoint slides or videos. The availability of study 
material before the scheduled class time can help students be 
not only acquainted with the topics ahead of time, but also 
self-paced and self-disciplined in a more learner-oriented 
manner [5,6,7] Assuming students have utilized the teacher-
posted learning resources before in-class session, active 
learning strategies in the classroom offer opportunities for 
deeper understanding through application and analysis of 
the content.[8]

The lecture time is used for more engaged and active 

learning. Flipped classroom model is used mainly for 
conducting lectures for large number of students. Similar 
flipped concept can be tested for small group teaching in 
microbiology practical session. A small group teaching (SGT) 
includes 12-15 students where the teacher delivers practical 
knowledge of the topic with some demonstrations. It has been 
observed that the students are usually bored with this activity 
which occurs post lunch. This leads to lack of concentration, 
poor understanding and retention of the microbiological 
aspects of infectious disease. If SGT is done using flipped 
concept, it may result in more interaction and comfort level 
resulting in gaining more knowledge. Also the practical 
aspects of a topic like smears observed under the 
microscopes, tissue specimens and related case studies can 
be better discussed resulting in better retention of 
knowledge. Hence this study was conducted to determine if a 
flipped small group discussion is an effective learning 
methods for undergraduates learning clinical microbiology, 
as compared to traditional practical class in achieving 
improved understanding, retention and greater satisfaction in 
the students and to evaluate this system through student 
feedback.

MATERIAL AND METHODS
The study was initiated after Institutional Ethics committee 
approval. Materials were developed and validated before 
commencement of the study. The topic for the practical was 
finalized as Tuberculosis considering the routine teaching 
schedule of the students and the time required to prepare 
flipped study material, feedback form and the performance 
test. 

Development and validation of the study material for 
flipped practical class.
Pictures, video and reference material related to the practical 
aspect of the topic was prepared by downloading from 
internet. Appropriate picture, video and powerpoint 
presentation were included in the flipped study material for 
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that topic. Maximum time required to read the material was 
not more that 25 to 30 minutes. The flipped material was 
reviewed and compared with the traditional practical class 
model to ensure that same materials in covered in a 
comparable fashion. It was finalized in consultation with the 
teaching faculty of Microbiology department. It was validated 
by at least five teaching faculty from the department who have 
undergone at least the basic MCI course in Medical Education 
Technology which include atleast one senior person like 
associate professor or professor.

Development of performance test.
A 10 marks multiple-choice type test was developed to 
address the topic covered in the flipped SGT and traditional 
practical session. The questions were reviewed by several 
faculties trained in MET.  A posttest was also administered 15 
days later to all the students who attended flipped SGT and 
traditional practical session. Posttest consists of the same 
questions presented in a different order along with 
reordering of answer options. 

Development of the feedback form 
A feedback form was prepared which include 10 statements, 
each rated on a 5-point scale [1 (strongly disagree) to 5 
(strongly agree)]. The feedback was taken using statements 
which explore participants' subjective learning experiences, 
satisfaction, comfort, confidence, bonding among them, 
feasibility, enjoyment and whether they would like to continue 
SGT using the same format. It was validated by at least five 
trained teaching faculty from the department. 

METHODOLOGY:
Current second MBBS batch has total 180 students. All 
students were invited to participate in the study. 144 students 
who agree to participate in the study were given informed 
consent form and written informed consent was obtained 
from them. Randomization was done by computer method and 
they were divided into two equal groups. Flipped small group 
teaching was conducted for one group labeled as “A” group 
and traditional practical class was conducted for second 
group labeled as group “B”. Group B with traditional teaching 
was also exposed to Flipped small group teaching later (not 
included in study). Mobile phone number and email ID of all 
the participants in group A was obtained. Five trained 
teaching faculty who validated the material required for the 
study were asked to conduct the traditional practical class as 
well as flipped SGT. 

Lecture
A 45-minute lecture by a faculty on the selected topic was 
taken for all the students which include students of both group 
A and B as well as those students who had not participated in 
the study. All the students were provided with a similar 
baseline of knowledge of the topic at the same time before 
conducting practical by traditional method or flipped SGT.

Practical Class:
Practical class of both group A and B was conducted on the 
same day, at the same time and for the same period which is 1 
hour 45 minutes.  Flipped SGT was conducted during this 
routine practical class timing and not separately. Teaching, 
performance test and submission of feedback form was done 
during this period only.

Group A - Flipped small group teaching:
Validated material of the practical class was send to students 
of group A by email. The instructions to check their email and 
read the material for next day practical class was send by 
whats app message on mobile phone. Also it was highlighted 
not to share this material with their friends and attendance in 
the class is compulsory. It was given one day before the day of 
practical class. The same was also made available to teachers. 

On the day of the flipped SGT, teacher again introduced the 

concept of flipped SGT. This sessions was conducted by the 
faculty who are a co-investigator in this study and have been 
actively involved in developing the material for this class. 
Teacher played the role of facilitator and guided the 
discussion. Students discussed all the aspect of the topic by 
using the material provided to them by email among 
themselves. All the students were encouraged to talk during 
discussion and clear the doubts if any from their batch mates. 
Teachers also cleared the doubts raised during discussion as 
well as guided the discussion to prevent any deviation from 
the topic. All the spots, slides and tissue specimens will be 
demonstrated. 

Group B - Traditional practical class: 
Traditional practical class was conducted for Group B. In this 
practical class, students were introduced to the topic at the 
time of practical only.  Teacher taught them about the topic 
and showed them all the spots, slides and tissue specimens. If 
any student has any doubt, then it was clarified by the teacher. 
Otherwise there was no active participation of students and 
no discussion among students about the topic.

First performance test:
After the session was over, performance test was 
administered to the students of both the A and B batches. It 
consists of 10 questions of one mark each. All of them were 
either multiple choices or one line answer question. The result 
of this test was used to evaluate the understanding of the topic 
and satisfaction by the students.

Feedback form:
Feedback form was given to the students of both A and B 
batches. Participant feedback was used to evaluate the 
parameters about of the usefulness of students.

Second performance test:
A second surprise performance test was administered 15 
days later to both A and B batches during regular practical 
timing. Both the tests had same questions but a different order 
both for questions and options for the answer also. The results 
of both the performance tests were compared to evaluate the 
retention of the knowledge of the topic. 

RESULTS
The feedback from and performance test result of all 144 
students was analyzed.  

Both the groups were comparable in terms of their 
performance at the end of the activity as well as at the end of 
15 days. Average score of both the performance tests is shown 
in the Table 1.

Table 1: Average score in the performance test 
 

Significant increase in the marks of the performance test was 
observed in the group “A“ students as compared to group B 
students in both first and second test. 

Table 2: Comparison of feedback of students in group A 
and B
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Performance test Group A
(Flipped class)

Group B
(Traditional 

class)

First test (Immediately 
after the practical class)

8.93 6.4

Second test (15 days 
after the practical class)

7.97 6.11

Sr. 
No.

Questions Group A 
(Flipped 
class)  

Group B 
(Traditional 
class)

Average score on 5 
point scale

1 I found this method enjoyable 4.7  3.9
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The feedback given by the students about subjective 
learning experiences in terms of the enjoyment of the new 
technique, attention, comfort, and increase in the confidence, 
participation and whether they would like further learning 
using the same format definitely had a higher score in Groups 
A compared with Group B (Table 2).

DISCUSSION: 
Appropriate use of teaching learning (TL) method in medical 
teaching plays very important role in understanding of the 
subject by the students.  More specifically, TL method used in 
small group teaching should be student centric yet able to 
deliver required knowledge effectively. Medical students are 
adult learner and current generation is techno-savvy having 
access to various social online platform. Use of computer and 
smart phone has become integral part of their life. The same 
can be used for teaching medical knowledge.

Considering the exhaustive syllabus of medical education, it 
is important to try new teaching learning methods that 
generate interest in the student's mind and help them to retain 
the knowledge also. The concept of “flipped classroom” or 
“inverted classroom.” is a class where the lecture and 
homework have been reversed. [9]  Thus, instead of students 
listening to a lecture in class and then going home to work on a 
set of assigned problems, they read course literature and 
assimilate lecture material through video at home before the 
actual class and engage in teacher-guided problem-solving, 
analysis and discussions in class. [10]

In this study, a significant increase has been observed in the 
performance score of the students in group A (flipped class) 
as compared to group B (traditional class). This finding was 
observed in both first as well as second test. Significant 
increase in the performance score in first test conducted 
immediately after the practical class indicates that 
understanding of the students was better in group A than 
group B. The study material provided to the students was in 
the form of pictures and videos officially available on internet 
as well as power point presentation prepared by our faculty 
for teaching purpose only. It was provided one day before the 
teaching session and they could access it on their laptop or 
smart phone. All the students in group A agreed that had read 
the study material. 

Possible reason for better performance in first test may be 
because students can read the study material at home after 
the college time and comparatively in a relaxed atmosphere. 
Students have unrestricted access to videos, pictures and 
study material sent to them and they can access it learn 
anywhere and at any time, at their own pace [11]. Students can 

also watch the videos multiple times to better understand a 
particular topic [11,12]. As a result of this preparation done 
one day before, they could get more time in class for active 
learning, clarifying their doubts and also promoted students' 
interactions with their peers. This helped to increase students' 
understanding of the subject material. [13]. A recent review of 
learner perceptions of flipped classrooms in health 
professions education [14] found an overwhelming positive 
response from students who attended flipped courses.

Improved performances of the students in second test 
indicate that there was better retention of knowledge. This 
was possible because students have spent more time on the 
topic both at home and during class. Also there was better 
understanding of the subject and doubts were cleared during 
discussion with peers. Also the visual impact of the material 
provided to them before class may have helped them to retain 
the important points in that topic. One explanation for this 
finding is that prior reading of topic helped students to recall 
the knowledge learned prior to the class. Prior knowledge 
has long been considered an important factor influencing 
learning [15,16]. Stimulating the recall of prior knowledge 
helps learners to make better sense of new information by 
connecting it to something they already know. In addition, the 
retrieval of information from memory makes the path to that 
information in memory stronger; this consequently enables 
the information to be more easily retrieved by the learner on 
the next occasion [17]. Thus the flipped classroom approach 
was more effective than traditional classroom in increasing 
student learning performance.

The feedback was obtained after the class from both group A 
and group B. The information gathered during feedback was 
mainly about qualitative aspect of teaching method. It mainly 
stressed on the aspect like comfort, attentiveness and 
enjoyment while studying, confidence about understanding 
the topic and active participation during discussion. There 
was a significant difference seen in the feedback given by the 
students of group A as compared to group B. Few students in 
group A suggested that the study material can be sent after 
the class is over as it may reinforce the knowledge gained. But 
it is not possible to know whether the student has read the 
material after the class is over. If the study material is sent 
before class and student know that it will be discussed in the 
class, there is more chance that they will read it. 

The limitation of our study is that it tests only cognitive domain 
of the knowledge in the first and second test and not the 
psychomotor domain. 

Use of Flipped classroom approach in health education yields 
a statistically signif icant improvement in learner 
performance compared with traditional teaching methods. 
Use of mobile phone or computer is more acceptable to the 
students than traditional didactic approach. 
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