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Effectiveness of fishbowl method as an interactive
teaching learning tool for phase 11 MBBS students in
the microbiology department of a medical college in

India: A prospective interventional study

Background: This study aimed to evaluate the
effectiveness of fishbowl method as an interactive teaching
learning tool for phase 1l MBBS students in the
microbiology department of a medical college in India.
Method: This prospective interventional study involved
110 MBBS 2nd professional students at Shri Balaji
Institute of Medical Sciences, India. After a didactic lecture
on enteric fever, students participated in a fishbowl
activity, divided into closed and open sessions. Post-lecture
and post-fishbowl assessments were conducted using 16
multiple-choice questions (MCQs) and a survey with
Likert-scale and open-ended questions to gather feedback.
Results: The results showed a statistically significant
improvement in students' scores after the fishbowl method (p
< 0.001). The mean test scores post-lecture and post-
fishbowl were 6.50 and 9.07, respectively. Students
feedback revealed strong agreement (30 - 41%) that the
fishbowl method was interesting, improved critical thinking,
and enhanced communication skills. The method was also
found to increase interest, improve retention, and provide a
clearer understanding of concepts.

Conclusion: The study demonstrates the effectiveness of
the fishbowl method in enhancing students' understanding
and retention of microbiology concepts, promoting
academic excellence and interactive learning. It highlights
the need for student-centered approaches and innovation in
teaching practices to optimize learning outcomes and
transform education.

Keywords: Fishbowl method, Interactive teaching
learning tool, MBBS students, Didactic lecture, Medical
education
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Flipped Learning in Practical Microbiology

INTRODUCTION

Medical education has rapidly progressed and
improved over the last decade. The global trend for
rationalizing teaching-learning is  gathering
momentum toward a dynamic mindset instead of
traditional didactic lectures (1). Quality teachingis
an important factor, and it depends upon the
curriculum, faculty expertise, and innovative
teaching and learning methodologies. In the era of
the information explosion, studentsare expected to
master a large amount of academic load in a short
duration, makingthe entire learning process painful
2).

Didactic lectures are the most frequently employed
teaching method, and due to their passive nature,
they fail to promote active engagement of students
and opportunities for interaction and inquiry (3).
The Competency-Based Medical Education
(CBME) curriculum emphasized active learning
strategies, such as Small Group Discussions (SGD),
to help undergraduate medical students achieve
desired competencies, enhance communication
skills, and apply previous knowledge effectively (4,
5).

Microbiology as a subject requires the students to
understand the correlation between infectious
agents and disease by combining their cognitive
knowledge, analytical skills, and evaluative
thinking. This complex correlation is difficult to
achieve through didactic lectures, and innovative
and interactive methods are necessary. The
fishbowl method is an effective conversational
approach developed for this purpose. In this
technique, a small inner circle of students actively
discusses a topic while an outer circle of students
observes and reflects. This method limits the
content of the discussion by fencingand framing it
with pre-posted questions, guiding students from
simple recall to complex clinical evaluation and
simultaneously enhancing the communication skill
and peer-to-peer learning (6).

We hypothesized that the fishbowl method is an
interactive teaching-learning tool which can
significantly enhancesthe understandingof clinical
concepts in Microbiology among Phase |1 MBBS
students compared to traditional didactic lectures,
and is perceived positively by students as an
effective learning approach. Thus, this study aimed
to evaluate the effectiveness of fishbowl method as
interactive teaching learning tool and to obtain the
student perception towards this new learning tool.

METHODS

Study design

This was a prospective single-group pre- and post-
test quasi-experimentalstudy.

Participants

All 110 Phase 11 MBBS students of Shri Balaji

Institute of Medical Sciences, Raipur, Chhattisgarh,
India who were willing and gave their consent were
included.

Interventions

Following a brief orientation session, all MBBS
Phase Il students attended a didactic lecture on
enteric fever. After the lecture, a pre-intervention
assessmentwas conducted via Google Forms using
16 multiple-choice questions (MCQs). Students
were then briefed on the upcoming fishbowl
session. In preparation for the activity, relevant
subtopics were identified and prepared. The
fishbowl activity was subsequently conducted over
the next three consecutive daysduring the students’
practical classes. A total of 110 students, divided
into three batches (A, B, and C), participated in the
activity after providing their informed consent,
comprising 37 students from Batch A, 44 from
Batch B, and 29 from Batch C. Each day, students
were divided into two groups for the conduction of
closed and open fishbowl activity.

. Closed fishbowl

In the closed fishbowl method, out of the total
students, 6-8 students formed the inner circle and
the rest formed the outer circle. The time allotted
for this activity was 35 minutes. The inner circle
was given a topic fordiscussion based on the lecture
with the representative members of theirgroup. The
outer circle observed the inner circle and acted as
the fish watchers. They took notes on their fish's
contribution to the discussion. A fish trainer was
appointed to interact only if the conversation got off
track. Afterall the studentshad been involved in the
fishbowl or the 35-minute time limit had passed, the
discussion was wrapped up.

. Open fishbowl

In the inner circle, one seat remained empty for
studentsin the outer circle to join the discussion at
a certain point. When a student joined, another
student left the inner circle to create a new empty
seat. The rest of the procedure was the same as the
closed fishbowl method. Following the fishbowl
interactive sessions, students were administered a
post-fishbowl questionnaire via Google Forms.
Outcomes

The outcome variables measured in this study
included both quantitative and qualitative indicators
of learning effectiveness and student perception.
The key quantitative outcomes were the extent of
knowledge acquisition, assessed by means of pre-
and post-activity MCQs. Qualitative outcomes
were gathered from a structured feedback survey
consisting of 12 Likert-scale questions and 3 open-
ended questions designed to probe into the
engagement, clarity, relevance, and overall
effectiveness of the fishbowl method.

Data sources/ measurement

Data were collected through  structured
questionnaires administered through Google
Forms. Knowledge acquisition was measured
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through 16 meticulously structured recall-level and
analytical MCQs on enteric fever, crafted by the
researchers and validated by expert judges for
contentand clarity. The internal consistency of the
MCQ instrument was assessed using Cronbach's
alpha and demonstrated acceptable reliability
(Cronbach's o = 0.67). Student perceptions were
evaluated usinga structured feedback questionnaire
that underwent face and content validation by
subject experts. The questionnaire demonstrated
excellent internal consistency, with a Cronbach’s
alpha of 0.96. All tools were administered in
English, which is the medium of instruction for the
students.

Bias

The selection bias was minimized by enrolling all
the students from the cohort who gave their consent.
Response bias was averted through anonymous
feedback. Testing biaswould have existed had tests
of differentkinds been used simultaneously. Using
the same validated set of MCQs for both tests
prevented that from happening and ensured
uniformity in the measurement of the learning
outcomes.

Assignment Method

The unit of assignment in this study was the
individual student. All participants underwent the
same sequence of learning methods — didactic
lecture followed by the fishbowl method — without
random allocation. Blinding was not applicable as
no separate control group was used. To minimize
bias due to non-randomization, all students received
the intervention under similar conditions, and the
same assessment tools were uniformly administered
across all participants. Batches were assigned to
sessions based on their existing practical class
schedule to ensure logistical consistency rather than
experimentalgrouping.

Statistical methods

Data entry and analysis were performed using the
trial version of the Statistical Package for Social
Sciences (SPSS) software, version 20.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics
were used to summarize demographic data and test
scores. To assess the effectiveness of the
intervention, paired sample t-tests were conducted
to compare pre-test and post-test scores. Effect
sizes were calculated using Cohen’s d to determine
the magnitude of the intervention's impact. A p-
value of < 0.05 was considered statistically
significant.

Table 1. Socio-demographic distribution of participantsin
each batch
Participants N (%)
Groups Total
Male Female
Batch-A 17 (45.95) 20 (54.05) 37
Batch-B 21 (47.73)  23(52.27) 44
Batch-C 14 (48.28) 15(51.72) 29
Total 52 (47.2) 58 (52.7) 110

method across all batches (p < 0.001). The overall
mean pre-intervention score was 6.50 + 2.10, which
increased to 9.07 + 2.49 post-intervention, yielding
a large effect size (Cohen's d = 1.12), indicating a
substantial magnitude of intervention impact. All
groups demonstrated significant gains in
knowledge following the fishbowl intervention
compared to the traditional lecture alone (Table 2).
No statistically significant difference was observed
between the closed and open fishbowl formatsin
either pre- or post-test scores (Table 3).

DISCUSSION

RESULTS

Among the 110 participants, 52 were boys
(47.27%) and 58 were girls (52.73%), indicating a
slight female predominance. Across all three
batches, female students were in the majority
(Table 1).

A statistically significant improvement in student
performance was observed following the fishbowl

Student perceptions of the fishbowl method were
overwhelmingly positive. As detailed in Table 4, a
majority of participants (36%) strongly agreed that
the method enhanced their understanding, interest,
and retention of concepts. Responses to open-ended
feedback indicated that students felt a stronger
sense of clinical responsibility, improved critical
thinking, and highly valued the peer-to-peer
interaction. Suggestions for improvement primarily
centered on extending the session duration and
increasing the frequency of such activities.

The results demonstrated a statistically significant
improvementin mean scores post-fishbowl activity
(8.62) compared to post-lecture scores (6.03), with
a P valueof <0.001. Furthermore, student feedback
also reflected a strong preference for the fishbowl
method over the traditional didactic lectures, with
over 89% of students agreeing or strongly agreeing
thatthe method was interesting and enhanced their
understandingof the topic.

The results suggest that the fishbowl approach
successfully allows students to actively engage in
learning and to enhance conceptual clarity. This
active engagement is theoretically associated with
deeper cognitive processing, which in turn drives
the betterobjective learning outcomesin our study.
The approach provided students a platform to ask
questions boldly and reinforce learning through
discussion. Notably, the absence of statistically
significant variation between the open and closed
fishbowl models shows that both methods are
equally helpful in yielding learning outcomes.
However, the findings should be interpreted, given
the study'semphasison a single topicand particular
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Table 2. Mean differences between post lecture and post-fishbowl questionnaire scores
Batch A Batch B BatchC Total
(n=37) (n=144) (n=29) (n=110)
Mean scores (SD) Mean scores (SD) Mean scores (SD) Mean scores (SD)
Pre-Score 6.84 (2.03) 6.52(2.18) 6.03 (2.06) 6.50 (2.10)
Post-Score 9.73(2.06) 8.82(2.91) 8.62 (2.17) 9.07 (2.49)
p value < 0.001 < 0.001 < 0.001 < 0.001

Table 3. Mean difference between Closed and Open
fishbowl method

Fishbowl Closed

Fishbowl Open

significant objective knowledge enhancement and
conceptual understanding following the fishbowl
activity. These findings are consistent with those of

Eé(gg (n=54) (n=54) b value Hegde Otlet at:.. (r7]|) and.Ra}]E).banl et aL._(8): who also
Mean (SD) Mean (SD) reporte ighly  significant  objective score

Pre-Score 6.35 (2.18) 6.64(2.04) p>0.05 mprovements (p. < 0.001) using this me_thod.
Post- Similarly, Mutalik et al. (9) noted statistically
Score 9.07(2.53) 9.07(2.47)  p>0.05 significant improvement in pre- and post-test values

when employing the fishbowl strategy, which is

Table 4. Feedback Response Distribution Among Participants

Likert Scales

S.N. Feedback Questions
Strongly  Agree Neutral Disagree  Strongly
Agree (%) (%) (%) (%) Disagree (%)
1 Is methodfound interesting? 30.91 53.64 8.18 3.64 3.64
2 Understand the topic better& helped in remembering facts easily 36.36 46.36 12.73 1.82 2.73
3 Inspiredto read more and enhanceself-education 35.45 47.27 1091 3.64 2.73
4 Inspirescritical thinking and analytical skills 31.82 50.91 10.91 3.64 2.73
5 Increasedthe interest regarding subject 35.45 4455 1455 2.73 2.73
6 :iuo:;enizntcorrelating principles of disease diagnosis and 3455 43.64 1545 273 364
7 Clinical learning becomes easier and more enjoyable 38.18 43.64 12.73 2.73 2.73
8 Increased sensitivity towards patient’s problem 30.00 52.73 10.00 4.55 2.73
9 This helped me to grasp the concept better 36.36 49.09 10.00 2.73 1.82
10 Communicatingskillsimproved 37.27 41.82 1455 4.55 1.82
11 Student—teacherinteraction is more 39.09 42.73 10.00 6.36 1.82
12 There is an increased sense of responsibility in dealing with actual 41.82 4091 1273 182 273

clinical cases compared to the lecture method

cohort.
In the present study, students demonstrated

further supported by Shivalingiah et al. (1).
In our study, students strongly agreed that the
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fishbowl method is interesting and preferable to the
traditionalmethods. This finding is consistent with
those of Rabbanietal.and Kundooret al.,who have
also observed that students preferred small group,
interactive teaching (6, 8). Furthermore, Pavani et
al. and Beatty et al. demonstrated that lectures
followed by fishbowl discussions tend to generate
greater student interest, with Pavani reporting
almost universal student engagement with the
technique (3, 10).

The fishbowl technique also found to be effective
in developing better communication skills and topic
interest among peers. Our findings regarding
enhanced peer communication aligns with those of
Jaiswal et al. (5), who reported similar student
agreement. Finally, regarding the method's ability
to facilitate a better understanding of complex
topics, our results were highly consistent with
Bhutani et al.’ results, reaffirming the agreement
that interactive methods are superior to traditional
didactic approaches in promoting deep conceptual
clarity (11).

This study has several methodological limitations.
First, the single-group pre-post quasi-experimental
design lacked a control group, which limits its
ability to establish definitive causal inferences.
Second, testing and recall bias were potential
factors, as the identical 16 MCQs were utilized for
both the pre- and post-tests. Third, the study
assessed only short-term knowledge acquisition
immediately following the sessions, leaving long-
term retention and actual clinical application
unassessed. Finally, the cohort was limited to a
single topic within one institution, which may affect
generalizability.

Future research should aim to replicate the study

across multiple topics, disciplines, and institutions
to validate and expand the findings.

CONCLUSION

The findings of this study provide compelling
evidence for the importance of student-centered
learning approaches and highlight the need for
educatorsto continually innovate and refine their
teaching practices to optimize student learning
outcomes. Ultimately, the integration of the
fishbowl method into microbiology education has
the potential to transform the way students learn
and interact with complex concepts, leading to
better academic performance and a more profound
understandingof the subject matter.
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