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INTRODUCTION
Problem-based learning (PBL) has emerged as an effective teach-
ing–learning tool and has been adopted by many medical schools
worldwide.1–4 Although the knowledge gained or performance in
an examination of students taught by PBL and those by conven-
tional methods may not differ markedly, students taught by the
PBL method have been found to be better at obtaining the history
of a patient and problem-solving, and have better long term recall.5

PBL provides motivation for self-directed learning, offers an
opportunity to work in groups and helps develop problem-solving
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skills.6,7 Evaluation of graduates from the Arabian Gulf Univer-
sity, which uses the PBL approach, also supports its use in areas
of clinical competence, interpersonal relations and self-directed
learning.8 Some reports suggest that PBL may be helpful in
solving clinical problems by reasoning.5,9 The above claims have
been refuted due to lack of evidence10 and some controversies
surround the use of basic knowledge in the reasoning of clinical
problems.

Although the benefit of a complete change to a PBL curriculum
remains debatable,4 PBL offers several advantages over the con-
ventional teaching method, which is teacher-oriented and lacks
integration among different disciplines. Many medical colleges in
India have attempted to introduce PBL in their existing curricu-
lum.11,12 To introduce a PBL approach, the curriculum needs to be
reorganized and tailored to incorporate integration of several
disciplines, and to make it community-oriented. The implementa-
tion of PBL from the very beginning has been successful in newly
established institutions.13 The B.P. Koirala Institute of Health
Sciences, Dharan, Nepal is one of the first few in the Asian
subcontinent to implement an integrated, community-based and
partly problem-based curriculum.14

However, the introduction of PBL in a large batch of students
(more than 100) in a conventional set–up such as ours, with its
rigid schedules and little interaction among various specialties, is
a challenge. In addition, most of our teachers and students are not
familiar with the concept of PBL. We report our experience of
using PBL within the conventional medical curriculum and the
students’ perception of it.

METHODS
One hundred first-year medical students from the Department of
Physiology at the University College of Medical Sciences, Delhi
participated in the study. According to the existing teaching
programme, outlined by the Medical Council of India, first-year
student, undergo their preclinical training in the subjects of
Anatomy, Physiology and Biochemistry. The course content of
each subject is determined by the respective departments. The
time and classes allotted to Physiology per week are: 6 lecture
sessions (1 hour each) for the entire batch, 2–3 laboratory sessions
(2 hours each) for 50 students at a time on alternate days and 1
tutorial session (1 hour) taken for the entire batch in small groups.
We converted the scheduled classes for ‘Physiology of the thyroid
gland’ into a PBL block of three phases:

1. Preparatory phase
a. Orientation of teachers to PBL and selection of tutors and

resource faculty
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b. Selection of clinical cases and preparation of tutor guides

2. The PBL week
Pre-PBL evaluation, orientation of students to PBL and division of
the class into groups

a. Tutorial
b. Resource sessions

3. Conclusion of the PBL week
a. Presentation
b. Post-PBL evaluation

Preparatory phase
We started preparing a month before the PBL week.

Orientation of teachers to PBL. Teachers interested in innova-
tions in medical education were included in the study as tutors or
resource faculty; 5 teachers from the department participated as
tutors and 2 senior members as resource faculty. In addition, a
senior faculty member from the department of medicine was
included as a resource faculty. The teaching faculty was briefed
about PBL (its methodology and benefits) and their apprehen-
sions, if any, were allayed. The tutors were briefed on their role as
facilitators and guides, and the role of self-study and group
dynamics was emphasized. The resource faculty was briefed on
making their sessions interactive and not teacher-centred lectures.

Clinical case (problem) selection. Actual clinical cases were
selected using previously set criteria,15–17 the learning objectives to
be achieved and the background knowledge of the students. The
cases selected were:

1. Main problem: A case of hyperthyroidism
2. Minor problems: Cases of myxoedema, cretinism and

endemic goitre
Preparation of tutor guides. The main case was split into

triggers (brief statements) pertaining to the salient features of the

case such as signs and symptoms, investigations, etc. to be used
for interaction between the tutors and students in keeping with the
learning objectives.

The PBL week
The scheduled classes on ‘Physiology of the thyroid gland’ were
converted into a PBL block and taken during this week. The
lecture hours were used for the orientation, resource sessions, pre-
and post-PBL evaluation and presentation by the students. The
practical and tutorial hours were used for the tutorial sessions (Fig.
1).

Pre-PBL evaluation. The PBL week started with a session for
the entire class where students were evaluated using a pre-PBL
questionnaire. The questionnaire assessed the students’ aware-
ness about PBL, their willingness for PBL trials in the existing
curriculum and their feedback on various aspects of conventional
teaching (interest in the subject, utility of lectures and tutorials,
interaction with teachers, participation in group discussions,
learning from fellow students, understanding the applied clinical
aspects and motivation to learn about the subject). The students
were asked to indicate their level of agreement with the question-
naire statements by responding on a 3-point scale labelled ‘very
often’, ‘sometimes’ and ‘never’. The students were encouraged to
give an honest opinion and anonymity was assured.

Orientation of students to PBL and division of the class into
groups. The evaluation was followed by an interactive lecture to
orient the students to PBL—what it stands for, the prerequisites, the
methodology, its advantages and constraints. The roles of students
and teachers (both as tutors and resource faculty) in a PBL set-up
were also emphasized. The class was then divided into groups.

Tutorial sessions. Tutorials were held in groups of 10 students
per tutor. The first and second tutorials were held during the
scheduled practical hours. The third tutorial was held during the
scheduled tutorial hour. During the tutorials, the case was dis-
cussed through ‘triggers’. The students elaborated on each trigger
and came out with a list of learning issues. They were then guided
to outline the important learning objectives and the availability of
resource materials for achieving them. The groups were sub-
divided into smaller ones (2–3 students each) and given time for
self-study to achieve a few objectives, after which they reas-
sembled for discussion. Also, each tutorial group was given a
topic for presentation on the last day of the PBL week with
sufficient time for self-study and preparation.

Resource sessions. The first resource session was conducted
by an expert in physiology who discussed, in an interactive
manner, the functions of the thyroid gland with the learning
objectives in mind. The second resource session by a clinician,
elaborated on some of the clinical aspects and introduced the
students to general clinical terms in addition to those arising out
of the triggers. The third and fourth resource sessions covered the
remaining learning objectives.

Conclusion of the PBL week
Classically, a PBL review session at the end of the block is an
opportunity for students to discuss the difficulties encountered
and clear any remaining doubts. We modified this session by
preceding it with a student seminar presentation in which 5
students gave a brief presentation on clinical topics related to the
thyroid gland.

The post-PBL anonymous questionnaire evaluated the res-
ponses of the students to the thyroid module on a 3-point scale. The
students also rated, on a 6-point scale, the aspects of PBL they

Pre-PBL evaluation, orientation of students to PBL and
division of the class into groups

↓
Tutorial 1 (2 hours)

(Main case: initial half discussed)
↓

Resource session 1
(by a physiologist)

↓
Resource session 2

(by a clinician)
↓

Tutorial 2 (2 hours)
(Main case: final half discussed)

↓
Resource session 3
(by a physiologist)

↓
Tutorial 3 (1 hour)

(3 mini-problems discussed)
↓

Resource session 4
(by a physiologist)

↓
Presentation by students and post-PBL evaluation

FIG 1. Flow chart showing the plan for the problem-based
learning (PBL) week
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found most useful in terms of learning such as resource sessions,
interaction with the clinician, tutorial sessions, working in a
group, independent learning and students’ presentations. Some
open-ended questions were also asked to gather additional infor-
mation about PBL such as its overall rating, use in self-directed
learning, whether the students wanted a combined system (con-
ventional with PBL) or a complete changeover to PBL. They were
also encouraged to give any comments or suggestions on PBL.

RESULTS
Pre-PBL evaluation
Eighty-nine of the 100 students completed the pre-PBL question-
naire. About one-quarter of them had some idea about PBL (Table
I). The present (conventional) teaching methodology generally did
not receive a ‘very often’ rating with respect to different aspects.
Only 14.6% of the students interacted with teachers, 33.3%
participated in group discussions, and 44.3% felt motivated to
learn. However, the applied clinical aspects were well understood
(Table I). Almost all the students wanted to try the PBL method.

Post-PBL evaluation
Ninety-two students completed the post-PBL questionnaire and
78.9% of the students stated that they had understood PBL well.

In response to rating the different aspects of PBL on a 6-point
scale, ‘independent learning’ got the highest score (36.8%) fol-
lowed by ‘tutorials’ (20.5%).

Almost all the students found PBL to be useful (96.6%). Most of
the students (92.4%) strongly felt that PBL helped in self-directed
learning and 87.8% wanted more PBL sessions preferably in
combination with conventional learning. Interestingly, 69.3% of the
students wanted a complete changeover to PBL (Table II).

Comparison of pre- and post-PBL evaluation

This comparison revealed the students’ perception of conven-
tional learning (pre-PBL scores) and PBL (post-PBL scores). The
‘very often’ rating in the post-PBL scores showed a marked rise
indicating a preference for PBL. The usefulness of tutorial ses-
sions in PBL had the highest score (94.5%) as against 33% for
tutorials in the conventional system of teaching (Table I). Students
found the PBL resource sessions more interesting (81.3%) com-
pared to lectures in the conventional system (24.7%). Generally,
all aspects of PBL received a substantially higher rating than
conventional teaching except understanding the applied clinical
aspects and learning from fellow students, which received only a
marginally higher rating (Table I).

DISCUSSION
Conventional teaching and PBL are generally considered to be
mutually exclusive alternatives in medical education. However,
we felt that it would be possible to use techniques such as small
group teaching, interactive resource sessions and self-study to
introduce students to a PBL module within the framework of
conventional teaching.

We utilized the existing infrastructure in our department to
design and implement a PBL module. Additional inputs included
the use of more teachers and induction of a clinical faculty
member. We also spent time orienting the teachers and students to
the PBL method as most of them had no experience with it.

Although a parallel group study design would be more useful
to assess and compare the impact of PBL with conventional
teaching, we focused on how students responded to a PBL module
and how useful they found it. Thus, a single group of 100 first-year
undergraduate students constituted the study group; a comparison
group, exposed to conventional teaching at the same time, was not
included.

 PBL differs from conventional teaching as it involves the use
of real or simulated clinical problems as a stimulus to learning.
The real clinical cases selected for our study were modified in view
of the learning objectives to be achieved and the background
knowledge of our students, using criteria based on previous
studies.17,18 To an extent, the success of a PBL block is dependent
on the ‘problem’ being discussed. The endocrine system, hyper-
tension and bronchial asthma are some topics that are more
amenable to PBL.10 However, our choice of ‘Physiology of the
thyroid gland’ was based on logistical reasons. Since only basic
sciences are taught during the first year in Indian medical colleges,
the introduction of clinical aspects was a novelty and students felt
like ‘real doctors’. Similar responses to the use of simulated
patients have been reported previously.17 This interdisciplinary
approach, inherent to PBL, enabled the students to understand the

TABLE II. Overall response of students to the problem-based
learning (PBL) exercise

Question Students’ response (%)
Useful Not useful

Overall rating of PBL 96.6 7.6

Yes No
Help in self-directed learning 92.4 7.6
Want integrated system 87.8 12.2
(conventional and PBL)
A complete changeover to PBL 69.3 30.7

TABLE I. Students’ perception of various aspects of conventional and problem-based learning
(PBL)

Question Students’ perception (%)

Pre-PBL (n=89) Post-PBL (n=92)
Very Sometimes Never Very Sometimes Never

Find lectures interesting 24.7 62.9 12.4 81.3 15.5 3.3
Pay adequate attention 37.1 58.4 4.5 72.5 24.1 3.3
Interact with teachers 14.6 67.4 18.0 78.0 18.7 3.3
Participate in group discussions 33.3 54.0 12.6 71.4 27.5 1.1
Learn from fellow students 44.8 42.5 12.6 47.8 42.2 10.0
Understand applied clinical aspects 63.6 33.0 3.4 71.1 25.6 3.3
Feel motivated to learn the subject in depth 44.3 48.9 6.8 66.0 27.5 6.6
Find the present tutorial sessions useful 33.0 37.5 29.5 94.5 0 5.5
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linkages between the basic and applied clinical aspects of the topic
being taught. Indeed, studies have shown that basic science
learning is more efficient through the PBL approach.8,19

A subjective assessment of the students’ evaluation of PBL
was done using self-administered questionnaires before and after
the PBL module. Ratings for conventional teaching, obtained
before starting PBL, were low. This was especially true for
‘interaction with teachers’, ‘participation in group discussions’
and ‘usefulness of tutorial sessions’. These ratings are reflective
of the rigid structure of conventional teaching: didactic lectures do
not lead to much interaction between the teacher and the students,
group discussions are usually not a part of the teaching schedule
and tutorial sessions often fail to involve students adequately. The
fact that students are not satisfied with the current teaching
methods makes it imperative to explore and introduce newer
techniques.

The students were enthusiastic about trying PBL, with 82.8%
of them expressing a keenness to participate in the PBL session.

Both in terms of manpower and the total time spent on teaching,
the PBL module was more resource-intensive than conventional
teaching. This was partly due to the time spent in orienting the
teachers and students who had little exposure to PBL. Most students
felt that PBL was more time-consuming. Instead of 3 one-hour
lectures, it took a week to teach the topic. O’Hanlon et al. also
received similar feedback from their students.20 We feel that wider
implementation of PBL and training of teachers in its application
would decrease the resource requirements.

The results of the exercise were encouraging. The majority of
students found PBL more interesting than conventional lectures
and rated ‘interaction with teachers’ and ‘participation in group
discussions’ much higher for the PBL exercise than for conven-
tional teaching methods. They wanted more such PBL sessions to
be held. Over two-thirds were in favour of a complete change to
PBL. An integrated approach to teaching, incorporating both
conventional teaching and PBL, was favoured by 87.8% of the
students.

Tutorials form the core of the PBL approach21 and most of our
students (94.5%) found these sessions useful. In contrast, nearly
one-third of students had rated the conventional tutorials as ‘not at
all useful’. This suggests that a reappraisal of the current method
of conducting tutorials is required.

Self-directed learning is a major objective of PBL.22 Experience
at the McMaster University suggests that students need to take a
more active role and assume greater responsibility for their own
learning.23 At the end of the PBL week, students felt more confi-
dent of their ability to learn on their own.

We feel that major changes in the conventional medical cur-
riculum are not a prerequisite for the introduction of PBL. Even
though teachers do not have the skills to guide students, are
reluctant to increase their teaching commitments and make addi-
tional efforts to teach the subject, they can and should be motivated

to do so. Initially, students also do not have the knowledge and
skills to solve clinical problems but can be guided to do the same.
Introduction of PBL in a conventional curriculum encourages both
the teachers and the students to experiment with a new approach
to learning. The process is not complex, is feasible and the results
are likely to be rewarding for both the teachers and the students.
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