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Background: Traditional teaching of medical microbiology has revolved around an organism

centric, didactic lecture approach, lacking clinical relevance and appeal. Studies have

shown that case-based learning in comparison to didactic lectures leads to a greater

comprehension and understanding of the subject. To conduct a pilot study in our medical.

College for the current MBBS batch (2019) (following the old pattern of syllabus), on student

perceptions on case based learning (CBL) before the new Competency based undergraduate

curriculum is rolled out for 2021 batch coming to second year of MBBS.

Methods: This pilot study was conducted at a medical college. The study was designed as an

observational study on educational research and was approved by the institutional ethical

committee (IEC). Study participants were second MBBS students willing to participate in

the study (n ¼ 60). Four topics were chosen to be taught as casebased scenarios as per the

new CBME syllabus. Six weeks after the first CBL session was conducted, a survey ques-

tionnaire was given to the students to share their perceptions anonymously. The ques-

tionnaire had questions framed to assess the students' perception about CBL. The

evaluation was done on a 5-point Likert. The responses collected were compiled in

Microsoft excel sheet and the data was analysed statistically. Faculty perspective was also

gathered.

Results: Majority of the students perceived CBL positively. There was a shift in the student's

perspective towards the subject of microbiology, from being perceived earlier as theoretical

and non-clinical to being perceived as appealing and clinically relevant.
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Introduction

Traditional teaching in medicine has revolved around a di-

dactic lecture (DL) approach.1 The standard traditional

method being followed in all medical colleges is the 1-h lec-

ture format. This method has shown to be effective for

knowledge transfer in a large group teaching but has inherent

limitations too. Holding student's attention throughout the

lecture delivery period is often challenging for the teacher.

The current pattern of syllabus being followed for un-

dergraduates in medical colleges in our country emphasizes

little on the clinical and applied aspects of medical microbi-

ology.2 Studies have shown that microbiology when taught by

the case-based learning (CBL) approach leads to improved

understanding and clinical comprehension of the subject.3

There has been a long-standing need for a change in the

medical microbiology curriculum for some time now.4 The

new competency-based medical education (CBME) being rol-

led out aims to make the Indian medical graduate (IMG) clin-

ically competent and globally relevant.5,6

Traditional didactic lecture-based microbiology teaching

has been generally a 1-h class where the teacher delivers the

content within this time, and is often one-sided, with little

participation of the students. Cognitive knowledge and theory

form the basis of microbiology but an organism centered

curriculum based on bacterial identification, growth, and

cultural characteristics, lacks clinical connect and relevance

to a medical student.7 With automation paving its way into

clinicalmicrobiology laboratories, interpreting the lab reports,

understanding antibiotic resistance patterns of pathogens an

emphasis on the clinical and applied aspects of disease is

imperative to bridge the gap between theory and practice.8

Thus, using innovative methods to train medical students in

clinical microbiology that promote problem-solving ability,

enhance analytical thinking, and evoke interest in learning

such as CBL should be adopted as an adjunct to various

methods. We implemented CBL to the current batch before

the students were sent back to their hometowns as the

pandemic caused lockdown throughout the country. To inte-

grate case-based learning (CBL) for the undergraduatemedical

students in microbiology. To assess the acceptability and

analyse feedback of students and faculty perceptions about

CBL.
Material and methods

This pilot study was conducted in a medical college setting

from 2019 to 20. It was designed as an observational study on

educational research and was approved by the institutional

ethical committee.

Planning of the CBL sessions: Brainstorming sessions with

available 6 core faculty of the department and 3 faculty from

department of medicine were carried out to develop the CBL

module, including the patient cases/clinical scenarios. The

MCI guidelines and listed competencies and topics to be

taught as clinical syndromes were followed. The principal
investigator also being a medical education faculty sensitized

the faculty and students of this innovation.

Defining content of the CBL module- The case content

including patient history, relevant physical examination,

laboratory findings and questions to be discussed were

framed. Clinical case details such as case sheets, lab in-

vestigations reports, and nuances such as number of CBL

sessions, timing and duration of these sessions, and the

competencies to be covered were all referred to the MCI

documents.

Discussion with peer faculty, for improvements and regu-

lar departmental meetings for revision of the UG CBME

brought clarity about CBL sessions. Nonbiased evaluation and

informal feedback were taken.

Brainstorming with undergraduate students what CBL is

and how it will be conducted was done.

Implementation of the CBL module as part of CBME- Pilot
study

In addition to the classroom lectures the CBL sessions were

conducted.

Evaluation of performance of CBL as an innovation and adjunct to

lectures: The participants were administered survey forms.

Feedback from participants was taken by asking them to

answer a survey form.

Feedback from Faculty who were facilitating the process

was taken by asking them to answer a survey form.

Brainstorming and informal feedback by faculty: This helped in

developing the scenarios. Sensitisation of faculty was being

done to roll out the new CBME curriculum, which helped in

faculty development. A survey was developed to be adminis-

tered to students. The study intent and likely outcomes

developed and are depicted in the concept map (Fig. 1). Study

participants were second MBBS students who were willing to

participate in the study (n ¼ 60).

Four topics were chosen for CBL, to be taught first as di-

dactic lectures and then as case-based scenarios. These topics

were urinary tract infection (UTI), gastrointestinal infections

including cholera, central nervous system infections, and

Pyrexia of unknown origin (PUO) including fever in a returned

traveller. The topics were taught traditionally as an organism

centric approach by a didactic one-way lecture using a power

point presentation over a period of 4e5 weeks. These were

then taught as syndromes with a case-based approach with

student participation a week later.

Students were administered a 10-item, 5-point Likert scale

survey form six weeks later, after the initial classes taken. The

evaluation and the responses were rated as; 1-strongly

disagree, 2-disagree, 3-neutral, 4-agree, and 5-strongly agree.

They were asked to give feedback and share their perceptions

anonymously. The questions were framed to assess the stu-

dents' perception of CBL and the traditional way of lecture-

based teaching. The responses collected were compiled in a

Microsoft excel sheet and the data was analysed statistically.

Also, a 10-item survey form for the faculty was developed and

given to them. Both survey forms are available as

supplementary material.
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Fig. 1 e The concept map for the study showing the short term expected outcomes.
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Results

Analysis of the perception of students on CBL by quantitative

feedback from 60 students was obtained. Almost 80 percent

had responses higher than or equal to 3 points on the Likert

Scale. About n ¼ 51 (86%) of students agreed that CBL was an

interesting way of learning microbiology than lectures. How-

ever, n ¼ 8 (14%) preferred to be taught traditionally by lec-

tures. A combination of traditional lectures and CBL was

preferred by n ¼ 39 (64%) and n ¼ 45 (74%) thought that CBL

improved their learning skills, n ¼ 6 (11%) gave a neutral

response (Fig. 2).

Faculty perceptions were as follows;

Initially seemed difficult, however was doable (n ¼ 5).
It increased faculty interactions (n ¼ 3).

Students interest and communication skills improved (n ¼ 4).
Discussion

This was a pilot study, wherein CBL was introduced and noted

to have evoked amixed reaction from the students. As second

MBBS students, their transformation into adult learners is yet

to happen. To keep the students interested in the topic and to

hold their attentionmedical teachersmust adopt T-Lmethods

which can achieve this.9

Various studies have shown evidence of the effectiveness

of CBL as a T-L method in achieving defined learning

objectives.10e12 Our results are similar to other studies
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Fig. 2 e Student perceptions and feedback about CBL.
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wherein students rated CBL over lectures and found it more

clinically relevant in understanding microbiology.13 CBL was

found to be enjoyable in another study.14 A small percentage

of students preferred didactic lectures to CBL. The majority

were enthused by this novel method which engaged them,

and this has also been seen by another study from United

Kingdom.15 A study from India introduced CBL and reported

similar results.16

Faculty perceptions and feedback: The faculty though un-

dergoing training by the medical education department of the

collegewas also applying it for the first time and found it time-

consuming and requiring greater planning. However, for the

coming batches incorporating these T-Lmethods is to become

part of the new curriculum.

As the students had never been exposed to an activity like

CBL it was observed that some students participated actively

while some remained passive. While appreciating the

importance of a novel method, the students in this batch

preferred a combination of CBL with traditional lectures.17

Also, with the recently introduced new CBME curriculum

which is soon going to be applied to the secondMBBS students

of 2020e21 batch, the students will get familiar with this

technique and shall be motivated to participate actively.

However, noting the students' preferences, and to take

advantage of both these methods it would be best if a com-

bination model of CBL and traditional lectures are used for

learning in clinical microbiology as was seen in another

study.18,19

CBL bridges the gap between theoretical knowledge and its

clinical application for disease diagnosis.20 Cases designed in

CBL provide students the details of patients such as the his-

tory of present illness, past history, clinical signs and symp-

toms, laboratory investigations. Students are actively

involved in the discussion; interact with each other in a group

and work together on the case. The instructor acts as a facil-

itator, steering the discussion and monitoring group dy-

namics, all the while ensuring that the learning objectives are

being met. This highlights the clinical application of micro-

biology to a case andmakes the subject relevant in the context
of the patient. It is a teaching method that encourages stu-

dents to be exposed to simulated real life like case scenarios,

enhancing their analytical and thinking processes by this

student-centered learning approach.21

Other student-centered learning methods include role-

play, problem-based learning (PBL),22 and small group dis-

cussions to facilitate students' learning.23,24 Innovative pro-

jects involving a visit to the hospital and wards have been

tried by some authours.25 CBL improves academic perfor-

mance and learning outcomes however it has challenges and

difficulties especially in implementing it.26
Conclusions

To make medical microbiology engaging and interesting for

medical students we tried CBL as a pilot study for the students

who were following the old curriculum. We conclude that the

pilot study revealed CBL is appreciated by the students and in

future CBL with horizontal integration may be a good strategy

for arming the students with good clinical reasoning for

application during their clinical rotations. With CBME curric-

ulum being implemented CBL as an effective teaching

learning tool will be of utmost relevance as an adjunct to other

teaching methods.
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