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ABSTRACT A

Background: The current system of pharmacology teaching in India is mostly through lectures, which is a teacher
oriented, monotonous and passive way of learning and does not encourage higher order thinking or ability to critically
appraise the new information. Further, the lecture-based sessions ensure that the medical students are overloaded with
facts about hundreds of drugs, but they find it difficult to integrate this knowledge into clinically relevant situations or
apply them to the management of patient’s illness. However, lectures are still a very important teaching-learning (TL)
method especially for large group teaching and need to be continued as they are a part of curriculum in India. Hence, there
is a dire need for innovative approaches to increase the effectiveness of lecture-based pharmacology teaching to MBBS
students. Aims and Objectives: To study the effect of scenarios in increasing the effectiveness of lecture-based sessions
in pharmacology teaching of MBBS students. Materials and Methods: A few important chapters of pharmacology were
covered through traditional lecture-based approach and the last 15 min were devoted for the discussion of scenarios
relevant to the topic of the session (lecture + scenarios approach). The scenarios were prepared to ensure that they
incorporate the specific learning objectives of the TL session and to also cover the major pharmacological principles of
the topic. Further, these scenarios were prepared to aim for the higher levels of cognitive domain such as application,
analysis, and synthesis. These lecture + scenarios sessions were compared with pure lecture-based sessions that were
simultaneously conducted by other faculty members of the department. Results: More than 90% of the students found
that use of scenarios at the end of the lecture made the TL sessions more interesting, interactive, student oriented, and
also helped to increase their attention span. More than 85% of the students felt that the scenarios were greatly helpful
in understanding the pharmacological concepts, improved critical thinking and made them more motivated to do self-
study. The attendance of the students was substantially higher for the lecture + scenario sessions (91%) as compared to
the pure lecture-based sessions (80%). The students’ test scores in topics conducted by lecture + scenarios sessions were
higher (62%) when compared with topics covered through pure lecture-based sessions (54%). Conclusions: The use
of scenarios at the end of lecture-based pharmacology session helps to make the lectures more interesting, interactive,
relevant, and finally effective TL sessions for MBBS students.
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The undergraduate (UG) teaching in pharmacology has
always been a challenging task for medical teachers. The
current system of teaching pharmacology especially in
India has been traditionally lecture - based and is likely to
remain so at least for the next few years. Traditional lecture
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format, notwithstanding its many advantages as a large
group teaching-learning (TL) method, is a monotonous
and passive way of learning.!"! This type of TL method is
teacher oriented and the students consider such lectures to be
occasions where they are expected to passively sit back and
soak up knowledge. Further, lecture-based teaching used in
the present form is not an effective method of encouraging
higher order thinking and gives very little opportunity to
process or critically appraise the new information that has
been received during the lectures.?!

Moreover, due to the vast and ever advancing nature
of the subject, it usually becomes difficult to keep the
content interesting and meaningful. As a result, the current
lecture-based TL sessions ensure that the under-graduate
medical students are given plenty of information about various
theoretical aspects of pharmacology but there is a big void in
the clinical application of this knowledge.?! This is because
even though the students are overloaded with facts, they find
it difficult to integrate them into clinically relevant situations
and ultimately apply them to the management of patient’s
illness.! The result is that pharmacology is perceived by
many UG students as a dry and difficult 2" MBBS subject.™!
A survey by Vasundara et al. (year 2010) to assess the clinical
application of pharmacology knowledge in patient care
found that pharmacology teaching needs radical changes.?!
Even the Medical Council of India in its vision document
is emphatic about the need to make the teaching of basic
sciences clinically relevant for the students.®

One popular alternative to lecture-based teaching is
problem-based learning (PBL) which is based on problems
usually written around clinical cases. Students work through
these problems defining what they do not know and what they
need to know to understand the problem.[” Here, the teachers
serve as facilitators who build the learning environment,
initially providing guidance in the early stages and later,
as learners gain expertise the guidance is gradually scaled
down.®! The PBL approach encourages the students to be
“adult learners” and teaches them to analyze and research
problems. However, PBL is a drastically different process
from our current TL process, is most effective as a small
group teaching tool, is very resource intensive and requires
complete revamping of the current syllabus.

A number of methods and new techniques have been tried
by various academicians elsewhere. Introduction of problem-
solving interactive clinical seminars for UGs has been found
to make the learning process more effective.”? A number of
researchers have also tried integration of two or more subjects
in UG curriculum and found encouraging results.''” But
most of these approaches have been used as small group TL
methods and are time and resource intensive.

There is an urgent need to implement some innovative
techniques to improve our lecture-based teaching and learning

which can be reasonably applied within our framework. One
approach that can be used in our current setup is the judicious
use of scenarios as a supplement to traditional lecture-based
sessions.!'!! The term “scenario-based learning (SBL)” refers
to any educational approach that involves the use of scenarios
to bring about desired learning intentions.!'"'?) Scenarios may
constitute a given set of circumstances, a description of human
behavior, an outline of events, a story of human endeavor, an
incident within a professional setting, or human dilemma. In
this context, a scenario would be a clinical situation requiring
applied knowledge of pharmacotherapeutics.

Objectives

This study was undertaken to study the perceptions, attendance
and test scores of the students’ on lecture + scenario based
sessions as compared to pure lecture-based TL sessions.

MATERIALS AND METHODS

Study Design

The study was a medical education interventional study
conducted in the Department of Pharmacology of a medical
college.

Study Population

The study was conducted on 2™ year MBBS students of the
medical college as part of their regular training program after
taking approval from the Institutional Ethics Committee.
All 135 students of IV term/semester who came to attend
pharmacology lectures were explained the study and consent
taken before the start of the TL sessions.

Time of Study

The study was conducted between October 2015 and March
2016.

Methodology

A few important chapters of pharmacology were identified
and made part of the study to be covered in 20 sessions over
a period of 3 months. These chapters were covered through
traditional lecture-based approach and the last 15 min were
devoted for the discussion of scenarios relevant to the topic
of the session (lecture + scenarios approach). The scenarios
were prepared to ensure that they incorporate the specific
learning objectives of the TL session and also cover the
major pharmacological principles of the topic. Further,
these scenarios were prepared to aim for the higher levels of
cognitive domain such as application, analysis, and synthesis.
Students were encouraged to participate actively in a friendly,
nonthreatening environment. At the end of the study period,
these lecture + scenarios sessions were compared with pure
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lecture-based sessions that were simultaneously conducted
by other faculty members of the department during the same
period. A representative power point slide showing examples
of scenarios created during the study are shown in Figure 1.

7

Scenario Based Learning (SBL)

Histamine

< An 08 yearold is broughtin by her

motherfor evaluation of allergies.

« Each yearin the spring the child

develops a runny nose, watery eyes
and sneezing.

« She has been treated in the past with

some ‘anti-allergic medicine’ and the
child’s teachersays she is drowsy
during school.

What medicationis the child

likely to be on. Comment on the
choice of the drug.

NSAIDs

< A 65 yr old presents with pain both

knees especially worsening on
walking/standing for prolonged time.
X-ray is done and a diagnosis of OA
is made.

< She also gives h/o MI around 01 yr

back and she is taking aspirin 75 mg
for prophylaxis.
What is the role of aspirin in
prophylaxis of MI.

You decide to give her ibuprofen
for her pain. Comment on the

N

interaction.

Which group of NSAIDS are
contraindicated in her case. Give
reasons .

Which analgesic agent will be
suitable for her. Y

¥

What will be your phammaco-
therapeutic approachin this 3.
scenario.

3. What information pertaining to the
drug would youlike to share with 4.
\___ the mother.

Figure 1: Representative examples of scenarios

Outcome Measures

The following were considered as outcome measures of the
influence of the scenarios on the lecture-based sessions.

Feedback questionnaire

At the conclusion of the TL sessions, the students were asked
to evaluate the approaches - pure lecture versus lecture + SBL
by filling the validated feedback questionnaire anonymously.
The questionnaire consisted of structured (based on Likert
scale) and open-ended questions regarding the suitability,
usefulness, interest generated, motivation levels, and other
desired learning outcomes of the sessions. The responses
obtained in the feedback questionnaires were then analyzed
using descriptive statistics.

Attendance

The average attendance in the lecture + scenario sessions was
noted and compared with the pure lecture based pharmacology
sessions that were held during the study period.

Test scores

The test scores of the students for the topics covered by the
two approaches - lecture + scenario versus pure lectures were
evaluated and compared.

RESULTS

The responses on the feedback questionnaire were
overwhelmingly positive and the average rating of almost
all of the response stems were between score 4 (agree) and
score 5 (strongly agree) in favor of the scenarios based
approach as shown in Figure 2.

The analyses of the responses in percentages were also done
as depicted in Figure 3.

It was seen that more than 90% of the students found that
the use of scenarios at the end of the lecture made the TL
sessions more interesting, interactive, student oriented and
also helped to increase their attention span. Also, more
than 85% of the students felt that the scenarios were greatly
helpful in understanding the pharmacological concepts
improved critical thinking and made them more motivated
to do self-study.

Further, as the feedback questionnaire had the scope to elicit
subjective responses of the students on the scenarios based
teaching approach, these responses were also analyzed. As
seen from the responses, these are overwhelmingly positive
in favor of the scenario-based teaching approach and the
students felt that they made teaching of pharmacology
lectures much more interesting, relevant and effective. A few
sample comments are shown in Figure 4.

Finally, the outcome measures, viz., attendance and the
test scores were also analyzed in Figure 5. The attendance
of the students was substantially higher for the lecture +
SBL sessions (91%) as compared to the pure lecture-based
sessions (80%). The students’ test scores in topics conducted
by lecture + SBL were higher (62%) when compared with
topics covered through pure lecture-based sessions (54%).

DISCUSSION

The ultimate aim of teaching pharmacology to medical
students is that they appreciate pharmacological principles and
are able to relate and apply them in the practice of medicine.
Traditionally, in India, the teaching of pharmacology in
medical colleges follows a discipline-based and lecture-
based approach with heavy emphasis on acquiring factual
knowledge concerning drugs without adequately training the
medical students in their therapeutic application.[' Moreover,
it is not be an effective method of encouraging higher
order thinking and gives very little opportunity to process
or critically appraise the new information that has been
received during the lectures. It is, therefore, not surprising
that knowledge of basic pharmacology has remained poor
among medical practitioners and students perceive it to be a
very difficult and dry subject with minimal relevance.!"¥

There are studies in the literature where the researchers have
used PBL and other case-based learning approaches for small
group teaching which can be very time and resource intensive
requiring specialized time slots. The above approach may
require a certain level of change in administrative policy at
the level of departmental/institution/university in our setup
which may not be feasible at all times. However, our study
is unique as the departmental training program was left
undisturbed and the lectures continued as earlier, only the last
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(Students’ responses graded on Likert scale)
Strongly
Disagree

RESPONSE STEM

1.1 found the lecture cum SBL approach much moreinteresting

2.The scenarios were very helpful in correlation and linking of pharmacolo:
situations

3.Thereis improved understanding ofthe concept after the SBL approach.

el that my retention has impr SBLapproach.

5.The SBL approach was successful in capturing my attention and increased my attention span
6.1 am more likely to attend a SBL session than a purel

re confidentwhile discussing drug therapy of cases during my

roach

8.1am mor tivated to do self: the particular chapter the SBL approach.

9T approach is more inte: re based TL session.
10.The SBL mode ofteaching has helped my critical thinking inthe concemed chapter.
11.The SBL based learning is more student oriented than purely lecture based TL session.
12.The scenarios created during SBL sessions helpedto improve my problem solving skills.
13.The scenarios used in SBL sessions h: 's during my exams.
approach should

of pharmacology.

15.1 wantteachers in other basic sciences sul h the SBL approach.

Figure 2: Feedback questionnaire and student responses of students

. St
Disagree Uncertain Agree '::fez
“ 5)

100 F -
90 16
80
70
60
50 | Disagree(%)
40
30 B Uncertain(%)
20  Agree(%)
10
o r— T T T 1
Interesting & Interactive & Improved Should be lam more Helpfulin
student Increased understanding followed for likely to formulating
oriented attention of concepts & all chaptersin attend a SBL answers
span critical pharmacology sessionthan during
thinking and also by anpure examinations
other basic lecture based
specialities TL session

Figure 3: Student responses on scenarios + lecture based sessions (%)

15 min were utilized to discuss 2-3 scenarios based on the
specific learning objectives of that particular session.

This approach helped to shift the focus from content centered
lecture to learning through real life scenarios and the students
are challenged to address the situation based on their knowledge
of pharmacology. With these scenarios, the students were able to
see firsthand how their learning and skills can be applied in a real-
world situation. This made the sessions interesting, interactive
and increased the intrinsic motivation of the students as was
seen from their responses to the questionnaire. This internal
motivation is likely to have far-reaching positive influence on
their learning process all through their medical career.

The students reported that scenarios enhanced their ability
to understand the concepts and assimilate the knowledge in
an effective manner. In a way, it is like bringing the patient
bedside to classroom. Furthermore, these scenarios also

helped in applying the knowledge of pharmacotherapeutics,
as was evident from the higher test scores in these sessions as
compared to the pure lecture-based sessions. One significant
outcome of the study was the increase in the attendance of the
students which is a reflection of the interesting, relevant and
interactive nature of the sessions.

CONCLUSIONS

The use of scenarios at the end of the lectures made the
lecture-based TL sessions more interesting, interactive,
student-oriented making the students more likely to attend
the teaching sessions. The scenarios also helped to increase
the intrinsic motivation toward learning pharmacology by
making the learning sessions much more relevant to real life
situations wherein the students were challenged to address
the situation based on their knowledge of pharmacology.
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Figure 4: Sample responses from students on scenarios + lecture
based sessions

. o,outcome Measures
100%
90%
80% -
70% - 62%
60% 54
W Lecture + Scenario based
50% -
-
20% Pure Lecture based
30% -
20% -
10%
0% ‘
Attendance(% Test Score (%)

Figure 5: Comparison of outcome measures (attendance and test
scores)

This approach also was helpful to substantially increase the
attendance and test scores of the students as compared to the
pure lecture-based sessions. In conclusion, the judicious use
of scenarios can be a great tool to increase the effectiveness
of lecture-based sessions in pharmacology.
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