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ABSTRACT
Objective: To compare the effectiveness of a flipped classroom model and a large group interactive session (LGIS) method to teach the
basis of screening to fourth-year MBBS students.
Study Design: Quasi-experimental study.
Place and Duration of the Study: Department of Community Medicine, Wah Medical College, National University of Medical Sciences,
Wah Cantt, Pakistan, from December 2024 to February 2025.
Methodology: The sample was selected from fourth-year medical students using a purposive sampling technique and divided into two
groups.  Group  A  and  B  were  taught  the  topic  ‘‘Basis  of  Screening’’  by  two  subject  experts,  following  the  LGIS  and  flipped  classroom
methods, respectively. Students were assessed through a class test comprising of one-best-answer type multiple choice questions
(MCQs). Data were analysed using SPSS version 23. Mean test scores and standard deviation were calculated for both groups, and an
independent t-test was applied to find the difference between the groups. The Chi-square test was applied to determine the difference
between achieving more than 75% marks and teaching strategies. A p-value of <0.05 was considered statistically significant.
Results: A total of 95 students who attended the teaching sessions and appeared in the assessment were included in the study. The
number of students who passed the exams was 69 (72.6%), and only 26 (27%) students attained ≥75% marks. A significant difference
was noted among students’ scores when their results were categorised as more and less than 75% marks. Out of the 26 students, 19
attended flipped classroom sessions.
Conclusion: The flipped classroom model is a very effective strategy for teaching the basis of screening to medical students, as compared
to the LGIS, to improve their performance in examinations.
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INTRODUCTION

The flipped classroom is a perfect model of blended learning for
Generation Z learners, who work self-sufficiently and use tech-
nology  proficiently  for  learning.1,2  In  the  flipped  classroom
model, students are provided with reading materials, online
links,  and videos as  pre-class  resources,  while  class  time is
utilised for discussions and interactive group activities on the
given  content.  Engaging  in  higher-order  thinking  discussion
questions during in-class activities not only improves students’
cognition but also promotes their critical thinking, communica-
tion skills with peers and mentors, and problem-solving skills.
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Moreover, this approach helps students to learn the subject at
their own pace and suitability, which enables them to enhance
their understanding.3,4  Previous literature has supported the
effectiveness and efficacy of the flipped classroom model as
compared  to  traditional  learning.5  Large  group  interactive
session (LGIS) is another educational strategy used for medical
teaching, in which lecture is structured by using Gagne’s nine
events  of  instruction  and  delivered  in  a  limited  period.  The
lecture  is  comprised  of  literature,  scenarios  for  discussion,
pictures, videos, and practical examples. During the session,
students are involved through discussion and assessments. At
the end of the session, teacher also gives feedback.6-8 Lu et al.
disclosed that the performance and final examination results of
students who attended the flipped classroom were significantly
better  than  those  of  students  who  attended  the  traditional
lecture method (p <0.05).9

This study aimed to compare the effectiveness of the flipped
classroom model and the LGIS method to teach the basis of
screening to fourth-year MBBS students.
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METHODOLOGY

This quasi-experimental study was conducted in the Depart-
ment of Community Medicine, Wah Medical College, National
University  of  Medical  Sciences,  Wah  Cantt,  Pakistan,  from
December  2024  to  February  2025.  After  obtaining  ethical
approval from the Institutional Ethics Review Board of Wah
Medical College, Wah Cantt, Pakistan (Ref No. ERC/IRB/052;
dated: 27th November 2024), the sample was collected from
100 enrolled fourth-year medical students using a purposive
sampling technique. Only those students were included in the
study who had attended all three sessions of screening, while
students having supplementary examinations were excluded
from the study. These sessions included the selection of an
ideal screening test; interpretation of validity, reliability, and
predictive values of screening test; recognition of the effect of
changes in the cut-off value on sensitivity, specificity, false
positives,  false  negative,  true  positive,  and  true  negatives
rates; relation of validity with the precision of a screening test;
interpretation of possible errors in screening; and explanation
of  methods  for  evaluating  a  screening  programme.  After
obtaining informed consent from the participants, they were
divided into two groups: Group A and Group B. Both groups
were  taught  the  topic  "Basis  of  Screening  in  Community
Medicine" by two subject experts over three hours (one hour
per week).  Group A was taught the topic through the LGIS
methods, and Group B were taught by the flipped classroom
method. In the fourth week, the students were assessed by a
class test comprising twenty pre-tested, post hoc, and vali-
dated  one-best-answer  type  multiple  choice  questions
(MCQs).  The questions were taken from the question bank
created by the subject experts after assessing the validity and
reliability of the questions. Responses were taken on response
sheets readable by the optical mark reader.

Data were analysed using the SPSS version 23. The mean test
scores  and  standard  deviation  were  calculated  for  both
groups, and an independent sample t-test was applied to find
the difference between them. While the Chi-square test was
applied to determine the difference in achieving more than
75% marks and teaching strategies; p <0.05 was considered
statistically significant.

RESULTS

The  total  number  of  students  who  attended  the  teaching
sessions and appeared in the assessment was 95, including 43
male and 52 female students. Out of them, 48 were taught by
the flipped classroom model, and 47 by the LGIS. The total
number of students who passed the exams was 69 (72.6%).
The frequency of students who attained ≥75 % marks was
73%.

There was no significant difference in mean scores of students
taught by the two different strategies (Table I), and a signifi-
cant difference was noted when their results were categorised
as more and less than 75% (Table II).

Table  I:  Comparison  of  the  flipped  classroom  and  LGIS  methods  using 
independent   t-test.

Teaching
strategies

Mean Standard
deviation

Standard
error

p-values

Group A 11.49 3.155 0.460 0.138
Group B 12.58 3.924 0.566
An independent t-test was used to determine the p-value. LGIS: Large group
interactive session.

Table  II:  Comparison of the flipped classroom and LGIS methods with more
and  less  than  75%  marks.

Teaching strategies Obtained Marks  
≥75% ≤75% p-values

Group A 7 40 0.007
Group B 19 29
Chi-square test was used to determine the p-value.

 DISCUSSION

This study was conducted to assess the effectiveness of the
flipped classroom model in teaching the Basis of Screening,
which requires conceptual understanding, so that students can
apply the acquired concepts in real-life situations. The topic of
screening is selected for this study because the concepts of
disease selection, test selection, validity of screening tests,
screening-related biases, and evaluation of screening are not
easily  comprehended  without  discussing  various  situations
and scenarios. Most of the questions asked in examinations
require critical thinking and problem-solving skills. Therefore,
the flipped classroom model was chosen to evaluate its effec-
tiveness in teaching the topic of screening to fourth-year MBBS
students.

In  this  study,  a  comparison  of  two  teaching  educational
strategies—flipped classroom and LGIS—were conducted by
instructors with the same qualifications and experience, and
each group had an equal number of females and males to
control  bias.  The  preparation  time  for  examination  was
adequate and equal for both groups. The MCQs designed to
test assess students mostly targeted the comprehension and
application levels, with some questions addressing the analyt-
ical level. The results of the study showed that both groups
obtained almost the same results, and no significant differ-
ence was found after applying t-test on their mean scores. The
reason might be the execution of interactive sessions in both
teaching  strategies.  Although pre-class  activities  were  not
used in LGIS, the teachers used various scenarios, pictures,
and videos during class to enhance students’ understanding.
The results are comparable with the findings of Moraras et al.,
who reported no association between the flipped classroom
and academic improvement,10 and with Galway et al., who
found no difference in examination scores between groups
taught through flipped classroom and those taught via tradi-
tional lecture.11

Interestingly,  most  of  the  students  who  achieved  ≥75%
belong  to  Group  B.  This  result  indicates  that  higher-order
thinking  questions  related  to  the  topic  of  screening  were
answered more correctly by students in Group B. It means that
the flipped classroom method helps students to clear their
concepts and understanding, thereby enhancing their grasp
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on the subject. The results are consistent with other studies
which  reported  that  the  use  of  flipped  classroom  method
enhances students’ learning level and examination perfor-
mance.12-15 This improvement in performance may be attri-
buted to the sufficient time provided for pre-class reading,
interactive in-class activities using practical situations,  and
peer  assistance  during  group  work.  Studies  supported
that by applying different interactive methods, such as group
activities,  case  discussion,  and  plenum  discussion  during
flipped classroom would not only improve academic perfor-
mance but also augment communication skills and learning
interests.9,16-18

The LGIS approach is quite challenging for educators; however,
the correct use of technology—such as various study applica-
tions, videos, and feedback tools—increase both the effective-
ness and efficiency of teaching, making the learning experience
better for both the teachers and students.19 Although the flipped
classroom  showed  promising  results  regarding  academic
improvement,  employing  a  larger  sample  size,  probability
sampling technique, and adopting a mixed-method research
design may improve the generalisability of the study.

CONCLUSION

The flipped classroom is a very effective strategy for teaching
the Basis of Screening to medical students as compared to the
LGIS to improve their performance in examinations. It is recom-
mended  that  teachers  adopt  this  strategy  for  educating
students; however, further studies should be conducted with a
large sample size.
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