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Abstract

Objective: The undergraduate teaching in pharmacology has always been a challenging task for medical teachers.  Traditional 
lecture format is monotonous and a passive way of learning. There is a need to shift the educational focus from content 
centered to case based. In an effort to create interest and further improve the student learning, we have introduced simulated 
bedside teaching sessions as case based learning (CBL) module (modified CBL‑[mCBL]) for 2nd professional MBBS students. 
Materials and Methods: A case scenario of a clinical disease condition was prepared in consultation with a clinician. During 
the session, the case was presented along with discussion on the disease process, its management and rational drug use. 
Students were encouraged to participate actively.  After the session, students were requested to fill the feedback questionnaire 
anonymously (both open‑ended questions and responses on Likert scale). Results: According to the students, factors such 
as clinical orientation, interactivity and re‑enforcement of important points helped them to learn better. Majority of the 
students (76.09%) found the sessions to be better than theory lectures and tutorials. The fact that the interactive component 
of departmental feedback (taken at the institutional level) has improved during the last 2 years could be attributed to the 
introduction of these sessions. Conclusion: mCBL (in the presence of departmental faculty and concerned clinician) is a 
good method of integrating pharmacology with clinical subjects. To make such sessions more reliable, the next planned step 
is to assess the knowledge gained by the students during such sessions in the future.
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Introduction

Pharmacology, a subject in 2nd professional MBBS, is generally 
considered as a dry and overburdening subject. Due to its 
vast and ever‑advancing nature, it usually becomes difficult to 
keep the contents interesting, meaningful and clinically relevant. 
A number of reforms have been tried in the undergraduate 
pharmacology curriculum by various institutes, but we 

have not been able to thoroughly achieve this objective. 
Clinical orientation of MBBS teaching in pharmacology 
is essential as it has a bearing on their further training in 
final professional and internship training program. A good 
training in pharmacology entails the acquiring of the skill 
of rational prescribing. However, this goal is not adequately 
met with by the prevailing curricula. Urrutia‑Aguilar et al. 
in 2012 conducted a study to measure the effectiveness of 
pharmacology teaching in undergraduate medical students 
and found that there was an urgent need to review 
undergraduate training in pharmacology.[1] Pilot surveys 
conducted among interns by Jaykaran et al. and Akat et al. 
showed that interns favor bedside teaching of pharmacology 
for better retention and application in future practice.[2,3]

A lot of stress has been laid on adapting interactive 
student‑centered approaches to learning including problem 
based learning  (PBL) and case based learning  (CBL). In 
active learning, the focus is on the student rather than the 
teacher. Hence, the student is responsible for their own 
learning. Both PBL and CBL use a clinical situation that 
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provokes interest in the students on the basis of knowledge 
that they already have and identifies knowledge gaps that 
will be addressed during the learning process.[4] The aim of 
CBL is to teach basic medical sciences in a coherent manner 
closely related to topics in clinical sciences and re‑enforcing 
the reasoning, collaborative and communication skills of the 
students.[5‑7]

It has been our constant endeavor to engrain the subject 
thoroughly in the minds of the students and to make the 
subject clinically relevant. Certain changes have already been 
introduced in the MBBS pharmacology practical curriculum 
including practicals on pharmacoeconomics, selection of 
P‑drugs, drug interactions, prescription writing etc.[8]

Keeping in mind the prevailing medical curriculum, we 
introduced CBL in a modified manner  (mCBL) which was 
feasible in our set‑up. These sessions have been planned with 
an aim to help the students inculcate the habit of treating the 
patient as a whole rather than the disease or symptoms. This 
way they get trained in individualization of drug therapy. Such 
sessions have been conducted for topics which are important 
as per the health care needs of the community.

Materials and Methods

The study was conducted in 2nd  professional MBBS 
students  (batch of 70 students) after obtaining permission 
from Institutional Ethics Committee  (IEC).  A  waiver for 
written informed consent was also taken from IEC.

Preparation
Before each session, a departmental meeting was held to 
choose the topic and plan the session.  After a didactic theory 
lecture and a standardized tutorial were conducted on the 
selected topic, a session was planned within the next few days. 
We prepared a factual case scenario of both complicated and 
uncomplicated stages of the clinical disease condition. Relevant 
points of history, general physical examination, investigations 
and diagnosis were included. The treatment options were 
discussed in detail. The level of complexity was increased at 
each step. A clinician of concerned field was invited to take 
part in the discussion and provide a clinical orientation to 
the subject. The prepared case scenario was discussed with 
the clinician and his suggestions were incorporated before the 
presentation was actually carried out. Students were informed 
beforehand and were required to come prepared with the 
topic hence that they could participate actively.

Session
A post‑graduate resident of our department presented 
the case scenario. The discussion was moderated by the 

faculty (both from pharmacology and the concerned clinical 
department) who stressed upon the important aspects and 
also interacted with UGs by asking questions. Stress was 
laid on rational drug treatment, keeping in mind the patient 
profile. Students participated actively and were free to clarify 
their doubts. It was taken care that the environment was 
friendly, non‑threatening and productive. The pharmacologists 
and clinicians complemented each other in the information 
provided to students. Before concluding the session, emphasis 
was laid upon the take home message for the UG students.

Data collection
To assess the perception of students regarding mCBL, at the 
end of 1 h session, they were requested to fill the feedback 
questionnaire anonymously. The questionnaire consists of both 
structured (based on Likert scale) and open‑ended questions 
regarding the suitability and usefulness of the session.

One such trial session was conducted for 2nd professional 
MBBS students in 2011, on the topic of “tuberculosis.” Upon 
evaluating the feedback, the response by students was found 
to be very encouraging. Keeping this in view, we organized 
three such sessions for the next batch in 2012 on the topics 
of “epilepsy,” “diabetes mellitus” and “malaria.” The responses 
obtained in the feedback questionnaires were analyzed using 
descriptive statistics.

Results

The results from the three sessions held in 2012 were 
pooled together for the purpose of analysis. Out of the total 
188 responses obtained, 183 (97.3%) liked the session, whereas 
5 (2.7%) did not like the session.  According to the students, the 
major factors which favored learning included correlation of 
the topic with clinical scenario, reinforcement of the important 
points in a particular topic, presence of clinicians and their 
view‑point and the interactive nature of the discussion. Only a 
few students (2.7%) felt that the presence of too many teachers 
made the atmosphere a bit threatening which could hamper 
the learning. The students were also requested to give some 
suggestions for further improvement of the sessions. These 
suggestions included; increase in duration and frequency of 
such sessions (27.4% students), more pictures and videos to 
be incorporated in the presentation (8.6%) and the photocopy 
of the case‑scenario to be provided to the students for better 
understanding (3.3%). The students also gave the feedback on 
the preferred sequence for the didactic lecture, tutorial and 
case discussion. The majority of the students (74.7%) felt that 
the ideal sequence is lecture followed by tutorial and then the 
case discussion. On being asked about the additional topics 
that the students would like to be covered as case discussions, 
the suggestions included anti‑epileptics, bronchial asthma, 
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hypertension, antimicrobials, tuberculosis, thyroid disorders 
and others. The responses to some other questions were 
obtained on Likert scale (strongly disagree – 1, disagree – 2, 
neither agree nor disagree – 3, agree – 4, strongly agree – 5). The 
data of the above responses pooled from the three sessions is 
presented in Table 1. Majority of the students (76.09%) found 
the sessions to be better than theory lectures and tutorials. 
Nearly 89.61% of students felt that the sessions stimulated 
their interest in the subject and reinforced the clinical aspects 
of the topics discussed. The pattern of individual student 
response in mCBL‑session  1  (on epilepsy) is depicted in 
Figure 1, mCBL‑session 2 (on diabetes mellitus) in Figure 2 
and mCBL‑session 3  (on malaria) in Figure 3. The question 
statements for the above responses are provided in Table 1.

Discussion

For an effective undergraduate teaching, it should essentially be 
horizontally and vertically integrated.  As per the Vision 2015 
document of Medical Council of India (MCI), emphasis should be 
on the introduction of case scenarios for classroom discussion/
case‑based learning.[9] In future, this might become an essential 
part of the medical curriculum.  A survey by  Vasundara et al. to 
assess the clinical application of pharmacology knowledge in 
patient care found that pharmacology teaching needs radical 

changes.[10] A number of methods and new techniques have 
been tried by various academicians elsewhere. Rao and Kate 
introduced problem solving interactive clinical seminars for 
undergraduates to make the learning process more effective.[11] A 
number of researchers have also tried to integrate two or more 
subjects in UG curriculum and found encouraging results.[12,13]

No method of teaching and learning in medicine is ideal 
since each method is associated with its own benefits and 
flaws. Didactic lecture format is used most commonly but, 
it being a passive form of learning, fails to motivate the 
students to learn more. In an active learning environment, 
teachers facilitate students’ learning. CBL is an interactive 
student centered instructor led learning approach.[14] Several 
researchers compared CBL with didactic form of teaching.[15‑17] 
Pearson et al. found CBL to be an effective adjunct to the 
traditional lecture format.[15] Kassebaum et al. in their study 
showed that CBL made the learning more enjoyable and 
improved the interactive ability of the students.[16] Another 
comparative study conducted by Kamat et al. assessed the 
impact of case based teaching on learning rational prescribing 
when compared with the traditional method of teaching and 
found them to be better in facilitating the learning process.[18]

A literature review of CBL was done by Williams and its role in 
basic sciences teaching was explored.[4] The article concluded 
that CBL is an exciting educational prospect which allows 
students to develop a collaborative, team based approach to 
their education. Rodríguez‑Barbero and López‑Novoa had a 
positive experience in using CBL in physiology.[19] A study from 

Figure 1: Pattern of student response in modified case based learning-1 (on 
epilepsy) 

Table 1: Responses of undergraduate students in various sessions

Statement Strongly 
disagree (%)

Disagree (%) Neither agree 
nor disagree (%)

Agree (%) Strongly 
agree (%)

Number of 
responders

Fitted my level of knowledge 2 (1.09) 3 (1.63) 1 (0.54) 117 (63.59) 61 (33.15) 184
Subject effectively illustrated the medical concepts 2 (1.10) 1 (0.55) 7 (3.87) 109 (60.22) 62 (34.25) 181
Motivated me to use additional resources 4 (2.21) 2 (1.10) 34 (18.78) 87 (48.07) 54 (29.83) 181
Stimulated my interest in pharmacology 3 (1.66) 1 (0.55) 19 (10.50) 103 (56.91) 55 (30.39) 181
Helped me to reinforce pharmacological knowledge (1.08) 2 (1.08) 11 (5.95) 107 (57.84) 63 (34.05) 185
I was explained what was expected 3 (1.65) 8 (4.40) 15 (8.24) 105 (57.69) 51 (28.02) 182
The intervention of the teacher was helpful (1.64) 5 (2.73) 11 (6.01) 99 (54.10) 65 (35.52) 183
The session was better than tutorial 3 (1.65) 14 (7.69) 19 (10.44) 69 (37.91) 77 (42.31) 182
The session was better than theory lecture 1 (0.55) 14 (7.69) 36 (19.78) 65 (35.71) 66 (36.26) 182

Figure 2: Pattern of student response in modified case based learning-2 (on 
diabetes mellitus)
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Manipal indicated that CBL sessions enhanced active learning 
in microbiology.[20]

The opinion of the students is also highly valuable. They are the 
best ones to judge if a new methodology is of any benefit to 
them or not. Hence, student evaluation on the impact of CBL 
was done by a number of researchers.[17,21] They summarized 
that the students enjoyed the sessions and felt that it enhanced 
their understanding. However, the feedback from faculty taken 
in another study[17] showed that the faculty favored didactic 
lectures over these sessions, keeping in mind the attentiveness 
of the students.

In our setup, a formal written feedback from the faculty was 
not taken, but as per the verbal feedback, the faculty found 
the students to be more involved, engaged and interested in 
the sessions. But the importance of didactic lectures could 
not be undermined.

Tayem concluded that CBL led to a significant improvement 
in students’ self‑reported analytical and communication skills, 
confidence, satisfaction, motivation and engagement.[22]

mCBL is an excellent method for integrating pharmacology 
with clinical subjects. It enhances the ability of students to 
understand the concepts and assimilate the knowledge in 
an effective manner. As the faculty of both the departments 
is present, it is an excellent opportunity for students to 
clarify their doubts, if any. They understand that whatever is 
being taught in pharmacology is actually being practiced in 
clinical departments and hence pharmacology is not merely 
a theoretical subject. This would be one of the important 
ways to integrate basic and clinical subjects. In a way, it is like 
bringing the patient bedside to classroom.

In addition to this, in our institute, an anonymous feedback 
is taken from UG students at the central level, regarding 
the subjects taught to them after they clear their University 
Professional exams.[23] There has been a remarkable 
improvement in the departmental score depicting the 
interaction component [parameter 2 of Table 2] over the last 

few years (18.29% increase on comparing the score of Admn 
Batch 2010 with the average score of Admn Batch 2008, 2007 
and 2006).  This could be attributed partly to the introduction 
of mCBL during this tenure. The students have also given 
very encouraging comments regarding these sessions in this 
feedback form. Comments such as “Good sessions as doctors 
from various specialties taught the importance of application 
of drugs” and “CBL led to better learning and retention of 
basic principles of treatment” have further reinforced the 
usefulness of these sessions.

As with any other teaching methodology, this method is also not 
flawless. This method requires a lot of planning, co‑ordination 
and organization in advance, not only at the departmental, 
but also inter‑departmental level. Hence, feasibility may be an 
issue in conducting such sessions. Furthermore, it is difficult 
to discuss all the aspects of the therapy in this format; for 
example, pharmacokinetics and pharmacodynamics of the 
drugs may be missed out. It is not wise to cover the entire 
syllabus in the form of case scenarios as it is not an exam 
oriented activity.  Also, the time consumed for three sessions 
in a sequence on a particular topic, i.e.  lecture followed by 
tutorial and then a case discussion, may be too much as per 
the number of teaching hours available according to MCI 
guidelines. However, this may be justified by the fact that the 
practicals in pharmacology (pharmacy and animal experiments) 
have been reduced to a great extent as per MCI guidelines. 
These practicals can be replaced by the case discussions. 
Moreover, the entire syllabus need not be covered in this 
manner. Only the important topics can be included initially and 
later on, if found suitable by the departmental faculty, either 
of the didactic lecture or tutorial for a particular topic may 
be replaced by a case discussion. Hence, the aspect of time 
consumption is manageable to a great extent.

Another aspect is that we are looking only at short‑term 
impact of the intervention. To look at the long‑term effects, 
i.e., whether this knowledge translates into better prescribing 
skills, we need to take another feedback when these students 
become interns.

We need to look not only toward the students’ attitudes but 
also any difference in their knowledge levels. For this, we plan 
to introduce pre‑ and post‑session questionnaires based upon 
the content of the topic.  This will help us to evaluate whether 
these sessions have led to any improvement in score and better 
understanding of the students. Then, we can establish mCBL 
as an alternative method of teaching pharmacology and make 
it an essential part of the curriculum.

Recently, MCI has proposed to introduce some reforms in the 
MBBS curriculum including a decrease in the number of teaching 

Figure 3: Pattern of student response in modified case based learning-3 (on 
malaria)
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hours in pharmacology. In these settings, these sessions can be 
very useful as they can reduce a number of theory lectures to 
be taken on a particular subject, although this may require a 
great deal of preparation on the part of teachers as well as the 
students. However, the positive aspect is that such an exercise 
can be introduced in any institution without any administrative 
hassles. Such exercises require close co‑ordination between the 
two departments. On the basis of our experience, we can say that 
mCBL has good acceptance and recognition by students and a high 
level of satisfaction on the part of teachers. It is a good addition to 
the armamentarium of pharmacology teaching tools. But whether 
it can replace the conventional methods requires further studies.
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