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ABSTRACT

Background

There are several new and innovative methods for teaching Microbiology which will make the
subject interesting for the students. In the present study, two innovative methods of teaching are
compared.

Objective

This study was to compare the effectiveness of case based interactive lecture with self-directed
learning in teaching microbiology for phase || MBBS students and to assess student’s perception
towards these two teaching learning methods.

Methods

It was a quasi-experimental study conducted in the department of microbiology for phase 1| MBBS
students over a period of 3 months after getting Institutional Ethics committee approval. The
students were divided into two batches of 30 students each. Case based interactive lecture and Self-
directed learning was done for six topics and post-test was done to compare their knowledge
acquisition. Perception of students towards these teaching method was assessed by Likert scale
questionnaire.

Results

Case based interactive lecture was found to be more effective in acquiring knowledge when
compared to Self-directed learning and majority of students are of the opinion that case based
interactive lecture is better than self-directed learning in teaching microbiology.

Conclusion

Case based interactive lecture is better for knowledge acquisition and student satisfaction which
can also be used in teaching Microbiology

Keywords: Case Based Interactive Lecture, Self-Directed Learning, MBBS, Microbiology, Medical
Education.
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INTRODUCTION

After the introduction of Competency Based Medical Education curriculum, the importance of
various innovative teaching methods are increasing. Compared to conventional methods of
teaching which was being practiced for years, new methods are interesting for students and also a
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learning process for faculty. Infectious diseases in microbiology can be taught either as organism
based or as case based lecture. If the lecture is preceded by a case scenario, the learning outcome
may be enhanced. Another method of learning is self-directed learning which can be done by
motivating the students.

It has been proposed that six major dimensions of effective teaching are value of the subject,
motivating students, a comfortable learning atmosphere, organization of the subject, effective
communication, and concern for student learning.l¥ To make learning interesting case discussions
and Self-motivation can be done.

An innovative teaching learning method to facilitate learning is case based lecture which will

help the students to link theoretical concepts and clinical situations.’?l In a study conducted by
Kalpana et al, it has been seen that there is significant improvement in students performance after
case based learning and students opined that CBL helped them for better retention of knowledge
and to better relate clinical condition with basic sciences.!
It has been suggested that teaching methods that enhance engagement and encourage self-directed
learning can be effective in delivering knowledge and explaining difficult concepts leading to
increased learning.!¥! Self-directed learning is an effective method for acquisition of knowledge
especially for medical students who are going to be lifelong learners. In SDL, students are
responsible for finding the answers for the learning objectives.l®! They are forced to think, do a
search, do group discussion, and come up with the answer. The planned activities will compel the
learners to consult available resources, read, discuss, and present, which they might not have done
otherwise following a didactic lecture. Self-directed learning is increasingly used in medical curricula
as it will promote lifelong learning in medicine.l®!

Several studies have been conducted to assess the effectiveness of various teaching learning
methods. Eighty five percent of students in the study conducted by Turney believed that clinical
cases and questions would help in learning application.l”! Murad et al concluded that SDL is a
potential methodology in medical education to enhance lifelong learning.[8!

It has been stated that learning is enhanced by feedback and this is applicable for both
students and faculty.”! In a study on evaluating student’s perception on learning and teaching in
microbiology, students were satisfied with the new methods of teaching which shows that students
will always welcome the method which increases their learning.!10

A comparative study on both these methods — Case based interactive lecture and self-
directed learning give an idea on better teaching learning method. i.e., The effectiveness of teacher
centred and learner centred methods can be compared.

Research Question
Is self-directed learning equally effective as case based interactive lecture for acquisition of
knowledge in teaching microbiology for phase || MBBS students?

OBIJECTIVES

Primary Objective

To compare the effectiveness of case based interactive lecture with self-directed learning in
teaching microbiology for phase Il MBBS students.
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Secondary Objective
To assess student’s perception towards these two teaching learning methods.

Hypothesis
Students who are exposed to self-directed learning method performs equally well in acquisition of
knowledge as those who are taught by case based lecture.

MATERIALS AND METHODS

The current Quasi experimental study was conducted for a period of three months after getting
ethics committee clearance(October to December 2021) in the department of microbiology,
Travancore Medical College, Kollam on sixty 2019 batch MBBS students who are willing to
participate.

Inclusion Criteria
Students of 2019 MBBS students who are willing to participate in the study by giving informed
consent.

Exclusion Criteria
Students who are absent during training sessions and assessment.

Methodology
The study was initiated only after getting clearance from institutional ethics committee. Phase |l
MBBS students who were randomly sampled on roll number basis were divided into two batches of
30 students each. Students were informed about the new methods and informed consent was
obtained. They were assured that the marks of the post test will not be taken for summative
assessments.

Case based interactive lecture of 45 minutes was taken for first batch of 30 students. The
second half students was provided with specific learning objectives and learning resources one
week before the session after motivating them about the importance of learning these topics. At
the end of each session, both the groups were assessed by an objective test of 5 questions each and
cross over was done. A total of 6 sessions on topics - Nontyphoidal Salmonella, Halophilic vibrios,
Adeno viruses, Dirofilaria, Meningitis by Elizabethkingia meningosepticum and ventilator associated
pneumonia by Acinetobacter baumanii were conducted for both the batches by either methods.
After 3 sessions, the groups were reversed. After completion of all sessions and assessment tests,
perception of students on both the methods were done on six parameters using five-point Likert
scale ranging from strongly agree to strongly disagree. The questions are given in annexure.

The data collected was entered in SPSS software. Statistical significance of the difference in
mean score of posttests between two groups was calculated by unpaired t test. P value of less than
0.05 is significant. Further analysis of students perception was done on percentage basis.
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RESULTS

A total of 60 phase Il MBBS students who were randomly selected were included in the study. They
were divided into Batch A and Batch B of 30 students each. Among them 38 students were females
and 22 students were males. (Table 1)

It was noted that the mean test scores in the post test based on objective test in CBL group
was 26.67 £ 2.073 and in SDL group was 21.33 + 2.644. Independent T test was done to test
statistical significance and the difference was found to be statistically significant (p value 0.001)
which means that case based interactive lecture is better method for acquisition of knowledge than
self-directed learning (Table 2).

On analysing the six variables used in Likert’s scale to understand the perception of students
towards these two teaching learning method, it was found that most of the students feel that the
satisfaction, understanding, learning outcome, motivation and interest is more in a Case based
interactive lecture and they recommend this method for teaching and learning.(Table 3)

The number and percentage of students who responded as strongly agree, agree, neutral,
disagree and strongly disagree for case based interactive lecture and self-directed learning are
shown in table no 3 and 4 respectively. 60% of students strongly recommend Case based interactive
lecture and 17 % of students strongly recommend self-directed learning as teaching learning
method. (Figure 1)

Gender Frequency Percentage
Male 22 37
Female 38 63
Total 60 100
Table 1: Gender Distribution of Study Participants
Group N Mean SD Independent Sample t Test | p value
CBL 30 26.67 2.073
8.695 0.001
SDL 30 21.33 2.644
Table 2: Mean Score of Students on CBL and SDL
*p value was calculated by independent sample t test, p<0.05 considered as statistically
significant.
CBL-Case based interactive lecture
SDL-Self-directed learning
Number of | Number of | Number of
Number of
students | students students Number of students who
Sl. . who who who students who
Questions responded as
No responded | responded | responded |responded as Strongl
as strongly | as Agree | as Neutral | Disagree (%) disa rez 2{,/)
agree (%) | (%) (%) gree’”
1 I am. satlsfled_ with this 32(53%) | 28(47%) 0 0 0
teaching learning method
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| could understand the
2 concepts better with this 25(42%) | 33(55%) 2(3%) 0 0
method
| think the learning outcome
3 will be better with this 27(45%) | 27(45%) 6(10%) 0 0
method
4 This method 'mf)tlvated me to 24(40%) | 26(43%) | 10(17%) 0 0
learn the topic in a better way
This method helped me to
5. generate interest in the 23(38%) | 16(27%) | 21(35%) 0 0
subject
6. I recomm.end this method for 36(60%) | 19(32%) 5(8%) 0 0
teaching and learning

Table 3: Perception of Students Towards Case based Interactive Lecture By Likert Feedback

Questionnaire
Number of Number of Number of Number of Number of
students who students who
Sl. . students who | students who | students who
Questions responded as responded as
No Stronglv agree responded as | responded as responded as Stronely disagree
%J) & Agree (%) Neutral (%) Disagree (%) J z%) &
| am satisfied with this
1 teaching learning 11(19%) 26(43%) 17(28%) 6(10%) 0
method
| could understand the
2 | concepts better with 9(15%) 9(15%) 42(70%) 0 0
this method
| think the learning
3 | outcome will be better 8(13%) 9(15%) 37(62%) 6(10%) 0
with this method
This method motivated
4 | me to learn the topicin 7(11%) 24(40%) 21(35%) 4(7%) 4(7%)
a better way
This method helped me
5. | to generate interest in 8(13%) 24(40%) 24(40%) 0 4(7%)
the subject
| recommend this
6. |method for teaching and 10(17%) 13(22%) 32(53%) 5(8%) 0
learning

Table 4: Perception of Students towards Self Directed Learning Assessed By Likert Feedback Questionnaire
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Percentage of students who strongly agree to question no
6 of Likert scale
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Figure 1: Bar Chart Showing Students Percentage Who Responded as Strongly Agree In
Question Number 6 (I Recommend this Method for Teaching and Learning) of Likert Scale

DISCUSSION

Teaching in Microbiology is conventionally done by didactic lectures for years and it is done as
organism based lectures. Finally students loose interest in the subject and fail to apply the
knowledge acquired for diagnosis and management of infectious diseases. Hence a lot of innovative
teaching learning methods are used as a part of CBME curriculum.

This study was to compare the effectiveness of Case based interactive lecture and Self-
directed learning in learning Microbiology for phase 1l MBBS students and to assess the perception
of the students towards these methods. Here the academic performance of the students taught by
two methods of teaching were assessed and compared. The result showed that the mean score of
post-test was higher in Case based interactive lecture and the difference is statistically significant
with p value less than 0.05.

A strong argument in favour of Case based lecture in our study was all the responses of
students on 6 parameters for assessing their perception towards two teaching methods were high
in Case based interactive lecture and most of the students are strongly recommending this method
for teaching and learning.

In a study conducted by Kalpana Date et al in 2016 for teaching tuberculosis and lower
respiratory tract infections, it was found that there is statistically significant improvement in
performance following case based interactive lecture and students were of the opinion that they
could understand and retain the knowledge with this method.?®! This study correlates with our
finding.

The reason for acceptance of case based lecture is that they can apply the scientific
knowledge acquired in class clinically and this will definitely improve their interest in the subject. It
is generally accepted that the chances of retaining the learned material will be better if the learning
is happening around realistic scenarios. This would cultivate analytical skills and develop their
decision making ability.
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In another study done at Nagpur for teaching endocrine physiology for medical students in
2012, they also found that CBL has increased their knowledge level with a statistically significant p
value of 0.018..[*1]

In 2007, Sarmishtha Ghosh conducted a study on case oriented problem solving tutorial for
better learning in Gujarat and the students opined that they had better understanding and better
correlation of basic and clinical subjects it will help them to score better in University
examination.[*?]

CONCLUSION

Case based interactive lecture definitely improves students knowledge and interest in the subject
when compared to self-directed learning. This method has to be included as a teaching learning
method in microbiology as it is not only about learning microorganisms but also to apply knowledge
when dealing with infectious diseases which is a real threat for humans.
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