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Introducing problem-based learning into a traditional
undergraduate medical curriculum

TRULS 0STBYE, M. L. D. FERNANDO, M. ROBINSON, W. WAYNE WESTON

ABSTRACT
Problem-based learning (PBL) has been introduced into the
undergraduate curricula in most Canadian medical schools. In
the University of Western Ontario model, we set aside 20% of
time to PBL in the first two years of the programme and the rest
for didactic methods.
The objective of this article is to discuss 6 years of our

experience with the model and the process and problems of
introducing PBL into a traditional curriculum. The importance,
and methods for developing good cases which are multi-
disciplinary and 'three-dimensional' (biological, behaviourall
psychosocial and population issues) are emphasized.
The challenges have been to: integrate the underlying

teachingllearning values of two different methods, develop a
valid and reliable examination/evaluation procedure, and keep
the faculty interested and continually improving their skills.
Students have welcomed the break from lectures and the

challenge to explore in-depth areas of special interest. The
most positive outcomes of this curricular change have been an
increased interest in medical education reform in general, and
enhanced recognition of teaching in relation to appointments
and promotions.
Natl Med J India 1996;9:231-6

INTRODUCTION
Many of the medical schools in India are currently considering
introducing PBL in one form or another into their curricula.':' The
introduction of PBL is under way in most Canadian schools. The
objective of this article is to discuss our experience in the first 6
years of using a relatively cautious approach to PBL and the
process and problems of introducing PBL into a traditional
curriculum. Rather than changing the entire curriculum, the way
several other schools have done.v' the Faculty of Medicine at the
University of Western Ontario decided to dedicate about 20% of
the first half of the curriculum to PBL.

PROBLEM-BASED LEARNING
Problem-based learning is the 'learning which results from the

Faculty of Medicine, University of Western Ontario, London, Ontario,
Canada

TRULS 0STBYE, W. WAYNE WESTON Department of
Epidemiology and Biostatistics

M. L. D. FERNANDO Department of Psychiatry
M. ROBINSON Department of Physiology

Correspondence to M. L. D. FERNANDO, London Psychiatric Hospital,
850 Highbury Avenue, London, Ontario N6A 4Hl, Canada

© The National Medical Journal of India 1996

process of working toward the understanding or resolution of a
problem'.' The students start with a puzzling situation that needs
to be resolved. This serves as a stimulus for critical thinking about
the problem as well as for seeking the knowledge needed to
understand the mechanisms responsible for the problem and
determine its resolution. The goal is not so much to find 'the right
answer' as to use the challenge of the problem to stimulate
learning." In the PBL portion of the curriculum, students spend
only one-fifth of the dedicated time in formal tutorials. In contrast,
the didactic portion of the curriculum requires students to spend
about one-half of the allotted time in lectures. This means that
with PBL, students can spend a larger portion of their time
learning what they do not know rather than listening to what they
may already know.

Problem-based learning encourages independent study by
students and gives them practice, using realistic situations, to
identify and define their personal learning needs. Because the
learning occurs in the context of relevant clinical problems,
students are more likely to recall it later in the clinical setting.

Although students have more freedom to define course content
using this approach, faculty members have considerable influ-
ence on what is learned. Faculty members first select and create
the problems. They develop tutor guides and determine the
detailed objectives for each problem as well as for each phase of
the curriculum. Faculty tutors involved in the PBL small group
discussions, facilitate the selection of learning objectives by the
students, and have some influence on the depth and rigour
students bring to the discussion of topics.

Two recent meta-analyses of studies of PBU·' concluded that
it is a more enjoyable and 'nurturing' teaching/learning format. .
Because PBLcases mainly involve clinical scenarios and students
focus their learning objectives on the cases, it is not surprising that
the analyses also showed that students who learned using PBL
performed better on clinical assessment, but not in basic science
examinations, than those who studied in didactic programmes.

The panel on the General Professional Education of the Phy-
sician and College Preparation for Medicine (GPEP) report" was
a major impetus for the change in North American medical
schools. A survey in 1989\0 showed that most medical schools
were in the process of reducing lecture hours, increasing indepen-
dent learning experiences, increasing small group teaching in the
basic sciences, and integrating basic sciences and clinical educa-
tion. The movement for curricular change is evidenced in Ontario,
where a special project, 'Educating future physicians for Ontario' II
involves ailS of its medical schools and is focused on improving
the medical curriculum and making it more responsive to the
needs of the community.
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TIlE UNIVERSITY OF WESTERN ONTARIO MODEL
To enter the medical school at the University of Western Ontario,
three years of undergraduate work is necessary. Lately, many of
the applicants have completed MSc degrees and a few even have
PhD degrees. The entry criteria have been changing somewhat
over the last decade, so that there are now more students entering
with non-science or social backgrounds (about 20%). Each year,
approximately 96 students are admitted.

Development of cases for PBL
Figure 1gives an overview of the cases used and the main learning
issues for each. The problems, or cases, that form the core ofPBL,
have been developed by an interdisciplinary group of faculty
members from the basic sciences and clinical disciplines. A few
of the cases were modified from those of other medical schools,
but most have been developed in-house. Although it may seem
easier to simply borrow cases developed by others, there are
several reasons for developing one's own:

1. Each curriculum is different-where PBL fits and how it is
done reflect the unique culture of each school. Additionally,
the unique set of objectives to be learned may not fit existing
cases.

2. Learning how to write cases is an instructive process which
teaches the authors a great deal about PBL.

3. Pride of ownership encourages a stronger commitment of
faculty members to PBL.

The case development process begins by 'brainstorming' a
number of potential clinical scenarios relating to a chosen subset
of learning objectives/contents. A scenario is selected, and one or
two authors write the first draft of a case and a tutor guide.
Suggestions are offered by other committee members and experts
in the other content areas addressed by the case. A 'good' case is
characterized as realistic, with an element of mystery. It should
have a personal perspective and be challenging (so that students
feel a need 10 know more).

In addition to the typical cases (a clinical scenario including a
patient or family), two specific cases for critical appraisal of the
literature (observational studies, randomized clinical trials) are
also developed. These focus on original articles from medical
journals rather than patient scenarios.

Although it may seem as if a large proportion of the problems
were psychosocial or population-oriented, we emphasize that
each was designed to be 'three-dimensional' (biomedical,
behavioural/psychosocial and population issues). Based on aone-
case scenario, the students were supposed to generate learning
objectives for biomedical, behavioural (psychosocial) and popu-
lation topics. In practice, the students spent most of their study
time on biomedical issues. Furthermore, the four other days of the
week were almost entirely dedicated to the biomedicallbasic
science topics.

Training of tutors for PBL
Initially, each department was contacted with the expectation that
at least 10% of the faculty members would take an active part in
PBL. In addition, special invitations were sent out to individuals
identified as 'the best teachers'. This led to the development of a
'grassroots' network of enthusiastic faculty members. Initially,
25 faculty members attended 3 full-day workshops to train as
tutors for PBL. They received training regarding the principles of
PBL and its overall objectives. They learned the basic skills of
small group teaching and had opportunities to practice these skills
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with a group of students in mock PBL sessions. Over 160 tutors
(out of a faculty of approximately 500 full-time and 500 part-time
teachers) have now been trained. Some of the most common
problems/challenges dealt with during tutor training include: too
much focus on problem-solving (making a diagnosis) rather than
on PBL (understanding the underlying mechanisms that produced
the problem), being too active or too passive as a tutor, dealing
with difficulties in group interaction, helping students to collabo-
rate effectively to help each other learn, and the reluctance of
students and tutors to give each other meaningful, constructive
feed-back at the end of each tutorial session.

The setting
A one-day introduction to PBL is held for all students during their
first week of cases. This includes a package of written background
material relating to the PBL format. The introduction also pro-
vides an overview of how to use the medical library.

Thereafter, groups of 7 or 8 students meet with a tutor (facili-
tator) for 2 hours one day a week (PBL-day). The rest of this day,
or 6 to 8 hours a week, is set aside for independent study of
learning objectives identified from the current case. The main
learning resource for the students is the medical library. Also,
faculty members are available to discuss topics with individual
students or groups of students. In addition, they have access to an
educational resource centre with long hours of operation. This
centre has a number of computers with interactive tutorials and
quizzes relating to some of the learning issues of PBL cases. The
centre contains other resources such as dummies for such proce-
dures as venepuncture, cardiac sounds and rectal examination.

The traditional curriculum atthe University of Western Ontario
was considered (by the faculty) to be quite good even before the
introduction of PBL. It was, therefore, deemed too radical to
change the whole curriculum to PBL at once. Furthermore, the
introduction ofPBL, especially in terms of developing good cases
and training a sufficient number of PBL tutors, was so labour-
intensive that, with relatively limited resources available, one day
of PBL per week seemed a good starting point.

In each two-hour tutorial session, the students use about half
the time to discuss what they have learned since the last tutorial.
Their discussion is based on the learning objectives they identi-
fi.ed.in t.he previous tutorial, and is an opportunity to clarify
difficult Issues and resolve controversies. All students come to the
tutorial prepared for all the learning objectives and are discour-
aged from giving each other 'mini-lectures'. The rest of the time
is spent identifying additional learning objectives from the case
(or a new case) to form the basis of study for the coming week.

There was an attempt to sequence the cases so that topics
introduced through the cases fit the topics introduced in classes.
Since our cases were 'three-dimensional' this was usually not
possible for all topics in a given case. Furthermore, topics that
were covered in a PBL case, were supposed to be removed from
the traditional lectures.

Evaluation of students
The evaluation system for PBL has been evolving since the
beginning of the curriculum change. Currently. students' perfor-
mance in PBL is evaluated in two ways. Evaluation of the
'process' objectives occurs orally at the end of each tutorial with
students and tutor giving and receiving feedback from each other.
After the fourth session, the group meets for an hour to discuss its
evaluation of group and individual performances thoroughly. A
written evaluation completed before the session serves as a focus



The Curriculum

Entry minimum: Year 1 Year 2 Year 3 Year 4
3 years of Pre-clinical Pre-clinical Clinical Clinical

undergraduate Clerkship
studies PBL PBL

The PBL Cases: Main Learning Objectives

Year Iffrimester 1 Year Iffrimester 2 Year Iffrimester 3 Year 1JTrimester 1 Year 2ITrimester 2 Year 2ITrimester 3

Gordon Harlow: lump Alicia Carvello: inter- Patricia Montgomery: Felicity Primum: sick Colin Vale: screening; Anna Lieben: AIDS
in the neck; inflammation; cultural issues; Rh- ethics of abortion; role; fatigue; sleep; pain anaemia; colon cancer; testing; physician sexual
illness behaviour. haemolytic disease; screening; hormonal behaviour. placebo. involvement with
William Hunter: parental reactions to changes in pregnancy; Mrs. Argent: dementia; Reggie Kronik: patients; pelvic
edema; Starling forces abnormal and normal nutrition in pregnancy. care-giver burden; legal inflammatory bowel examination.
Zebulon Kincaid: pregnancy; advocacy for Nguyen Family: matters. disease; research in Larry & Ken: motor
smoking; population child. "popular" medicine, Barbara Rochester: children; family vehicle accidents;
approaches; coronary Teddy Laennec: multiculturalism; infertility; illness dysfunction; abdominal rehabilitation;
artery diseases; emotional organization of primary nutrition; failure to thrive. behaviour; physicians' pain. emergency response
factors in chest pain. health care services; Mrs. Faraday: attitudes. Costa Knockenbruch: systems.

asthma; blood gases. observational studies; aging; falling; periodic Bill W: alcoholism;
Michael Stirling: critical appraisal of the health examination; community resources;
demography of adolescent literature. ageism. fitness to drive.
mortality; suicide; Marjory Joynt:
developmental issues in disabilities; arthritis; sick
teenagers. role.
Brenda Willow:
randomized controlled
trials; critical appraisal of
the literature.

FrG I. The upper diagram illustrates the position of PBL within the 4-year medical curriculum. The lower table identifies the cases used in each of the II-week trimesters of the first two
years of the curriculum and lists the main learning objectives for each case.
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Pass Barely passing Fail COMMENTS

A. PROBLEM-BASEDLEARNING
Identifiesimponantissues
Identifiesissues in aUareas
Describesbasicmechanisms
Relatesissues to the cases
Preparesadequately

B. SELF-DIRECTED LEARNING
Recognizeslearningneeds
Definesquestionsto focusown learning
Usesauthoritativeresources
Exploresissues in depth
Linksmaterialto othercourses
Avoidsspendingtimeon unimportantmaterial
Preparesgood notes

C. CRITICAL APPROACH
Able to criticizematerial
Usesappropriateresources
Not overwhelmedby knowledge
Pursuesbest answerin the contextof uncertainty

D. GROUP LEARNING
Helpsgroupfocuson topic
Asksquestionsto facilitatediscussion
Helpsto find realisticlearningobjectives
Helpsdrawout contributionfromothers
Doesnotmonopolizetime
Providesconstructivefeedbackto others and tutor
Acceptscriticismnon-defensively
Identifiesownstrength/weaknesses

TUTOR SIGNATURE

ATTENDANCE- # of SESSIONS MISSED
PASS FAIL

STUDENTSIGNATURE-
(A signaturemeansthat the studenthas read the feedback formandmaynotmean
he/sheconcurswitheverythingon the form)

FIG 2. Problem-based learning-Final evaluation of student by tutor

for discussion of their strengths and weaknesses. At the end of
each trimester, an evaluation form is completed by the tutor and
submitted to the Dean's office with a copy to the student (Fig. 2).
A similar evaluation form relating to the tutor is completed by the
students.

Content is evaluated at the end of each trimester in a take-home
. examination. This addresses learning objecti ves from each of the
cases and there are questions which focus on each of the learning
dimensions (biomedical, behavioural/psychosocial and popula-
tion). Students who fail either the tutor evaluation or the take-
home examination must successfully complete remedial work
tailored to their particular learning needs.

DISCUSSION
Initial enthusiasm
Recruitment of faculty members for tutors in PBL was initiated by

invitation and was voluntary. The first faculty members to partici-
pate as tutors were the most enthusiastic and belonged to a core
group who had demonstrated a strong interest in teaching of
medical students. Thus, the early development of PBL occurred
in a positive, non-competitive atmosphere and carried an aura of
prestige. The retention of tutors in PBL remains high. The second
wave of faculty recruits were, at least initially, sceptical of this
teaching/learning strategy and reluctant to get involved.

As has been observed elsewhere, PBL is more resource-
intensive than didactic teaching.' It has been "Our experience,
however, that a number of faculty members who had little contact
with medical students previously have become involved in PBL.
There are some indications that the general atmosphere of in-
creased attention to teaching introduced because of PBL has
spilled over into other courses. One of the side-benefits of the
introduction of PBL into our curriculum has been the develop-
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ment of a larger group of faculty members who are interested in
teaching and educational development.

Incentives for tutor involvement
Little incentive was needed for the first group of enthusiastic
teachers. But, as the programme expanded, incentives became
more important. Academic credit for participation has been
strengthened, and student contact time in PBL now counts as the
equi valent of lecture time in a course that the faculty member has
taught a few times before. Also, the principal authors are cited on
the PBL case. For promotion decisions, one case counts some-
where between a paper presented at a conference and a paper in a
peer-reviewed journal. Also, a formalized exchange programme,
allowing cases to be shared primarily among the five medical
schools in Ontario, and also with medical schools elsewhere in
Canada, gives authors recognition beyond the university.

Expert tutors
The issue of whether tutors should be expert or naive in the
relevant topics of a PBL case is contenrious.w" It is our experi-
ence that tutors are less distracted from helping students 'learn
how to learn' if they are not experts in the topic areas being
studied. An expert may find it more difficult to watch students
struggle with a question that appears obvious to the expert. If the
tutor ultimately ends up telling the students what they need to
know, then the students are deprived of the .opportunity of
identifying their own learning needs and resources.

The issue of expert v. non-expert tutor is somewhat academic
at the University of Western Ontario because of the three-dimen-
sional and interdisciplinary nature of the cases. No individual
tutor can possibly be an expert in all aspects of the cases used in
a single trimester. However, experience in working with the cases
helps the tutor to be much more effective in providing gentle and
unobtrusive guidance. In addition, we provide a fairly detailed
tutor guide to assist naive tutors. These contain brief descriptions
of the key concepts in the case and examples of open-ended
questions that can be used to guide students.

Inexperienced tutors
Three days of training are insufficient to deal with all the problems
tutors will encounter 'on the job'. Consequently, there is a
tendency for some tutors to improvise or fall back on strategies
used in other teaching experiences. The variation among tutors
has become even more pronounced with the inclusion of a 'second
wave' of moderately enthusiastic tutors. Although many tutoring
styles are tolerated, and should be encouraged in PBL, sometimes
strategies fall back to a teacher-centred model that is incongruent
with the underlying student-centred principle ofPBL. This can be
confusing for students in terms of the overall goals of PBL and
may hinder the development of self-directed learning strategies.

To help faculty members continue to improve their tutoring
skills, several faculty development activities are provided during
each trimester: there is at least one formal opportunity for tutors
to get togetherto discuss problems with group dynamics, difficul-
ties with cases, etc. Informal communication between tutors is
encouraged; tutors request an experienced tutor to sit in during a
tutorial session to provide advice/feed-back and tutorial sessions
may be videotaped for review by the tutor, often in consultation
with an experienced tutor.

Examination-driven environment
It is common wisdom that the evaluation system 'drives' the
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curriculum. Evaluation is certainly a primary motivation for the
time students spend on a learning task, and 'time on task' is a
primary determinant of what and how much students learn.

Some of the important learning objectives in PBL are difficult
to assess in a valid and reliable way. The development of self-
directed learning skills, and skills in the critical appraisal of the
literature, for example, are very important learning objectives for
PBL, but these are best assessed by the students themselves with
the tutor acting as coach. Thereis at least the impression that
evaluation of these learning objectives is done less rigorously
than evaluation of the learning objectives in didactically taught
courses.

Furthermore, in PBL, the students themselves are responsible
for determining their content, learning objectives as well as the
depth of study for particular objectives. As a consequence, stu-
dent groups may not have studied exactly the same content to
exactly the same depth. This poses a dilemma for the course
committee in terms of creating a rigorous, comprehensive test of
content that is valid, reliable and fair. In contrast, the didactically
taught courses are more uniform for all students and, therefore,
faculty members are comfortable testing comprehensively, and
what is even more important, students are able to anticipate the
breadth and depth of what will be examined.

Because more content is tested in the lecture-based courses,
and also because it is tested in a 'sit-down, limited time' exami-
nation, students are likely to spend a disproportionately large
amount of time studying material and concepts addressed by the
lecture-based courses as compared to PBL, given their relative
time allotment in the curriculum. The difference in the amount of
time students spend 'on task' between the lecture-based and PBL
portions of the curriculum has serious consequences. Students
may associate the large amount of content learned in the lecture-
based courses. at least as they witness it by their performance on
more comprehensive examinations, with the teaching/learning
format rather than with the time they devoted to studying the
content.

Although comprehensive, teacher-derived content examina-
tions seem counter-intuitive in a PBL environment. a more
rigorous evaluation of students' learning may be essential in a
curriculum which puts students' PBL study time in competition
with more didactically taught courses. One of the most stubborn
challenges of the mixed curriculum is the development of an
evaluation strategy that is congruent with a student-centred teach-
ing method, yet provides students with an accurate and compre-
hensive evaluation of their learning and is capable of competing
with traditional examinations in terms of student time on task.

Integrating PBL into a traditional curriculum
The introduction of PBL has made the faculty more aware of the
learning objectives and content of the traditional courses as well
as of PBL. Traditionally, there has been little communication
among the different departments. One of the associated benefits
of PBL is that the development of multidisciplinary cases has
made it necessary to find out what content is being taught and
where it occurs in the curriculum (a 'curriculum map').

Problem-based learning is a teaching/learning format, not a
discipline area like physiology, pharmacology or community
medicine. Nevertheless, it was introduced into the curriculum at
the University of Western Ontario as a course, with a time
allocation of 1 day per week in the first two years of the medical
programme. PBL has been in place, in this format, for over six
years. The coexistence of PBL and traditional teaching has
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created tension. The curriculum is a manifestation of underlying
values and attitudes. PBL represents a student-centred set of
assumptions (self-directed and collaborative learning) and values
about teaching and learning; most of the other courses are based
on a teacher-centred set of assumptions (teaching is lecturing and
learning is listening). This incongruence may create dissonance in
the students. They receive mixed messages about what is ex-
pected and about what the faculty think they are capable of doing.
It may even lead to cynicism and various coping strategies that can
be counter-productive to their learning in the long run.

The curriculum continues to be reviewed in order to address
the problems of integrating a student-centred, self-directed learn-
ing strategy into an otherwise traditional curriculum and to
resolve the evaluation issues. PBL, and the time allotted to this
teaching/learning strategy, will move from being a course in its
own right, to being a teachingllearning method used by traditional
disciplines. That is, the traditional courses will use less lectures
and instead, use more student-centred teaching strategies includ-
ing PBL.

Introducing PBL as a separate course initially gave it more
visibility and established a 'culture of PBL' in the school. Be-
cause it was a separate course, faculty members and students were
able to evaluate the differences between' the value structures of
teacher-centred and student-centred teaching strategies. It also
made students as well as faculty members aware of the importance
of ongoing curriculum reform. The gradual introduction of PBL
provided the time for tutor training, and the development of
quality learning materials. It gave the planners an opportunity to
explore various aspects of a PBL curriculum, and gave faculty
members an opportunity to develop confidence in a new teaching
method.

Although it has been argued" that it is not possible for PBL and
more traditional teaching methods to coexist, we feel that this has
made the introduction of PBL less painful, especially into an
established, conservative environment.

A weakness with this model for introducing PBL was that the
planning and implementation was mostly faculty-driven. An
approach, more in keeping with the underlying principles ofPBL,
should have included a course committee with several student
members. In order to be equal partners in the process, students
need to have acquired an idea of the content areas to be studied as
well as the experience, understanding and insight into the teach-
ing method. Finding ways to involve students in the narrow
window of time between when they have acquired this under-
standing and insight, and when they 'disappear' into clinical
rotations, remains a challenge.

CONCLUSION
Each medical school needs to define its own curriculum; owner-
ship is important because enthusiasm and commitment are nearly
as important as content. The unique tradition, history and special
strengths of each school must be respected.

Problem-based learning is not a panacea for all our educational
problems; learning is too complicated for there to be a single best
way. Each method ofteaching has its own special merits. Lectures
remain valuable for their efficiency, for providing an introductory
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overview of a subject and for motivating students to be interested
in an area of study: PBL is effective in encouraging students to
take charge of their'own learning, gives them the opportunity to
learn how to identify knowledge gaps and interests, set priorities,
identify resources, and perhaps, most importantly, learn how to
work in a group. Learning in the context of clinical problems is
thought to assist in retrieval of knowledge when students move to
their clinical courses.

In order to be successful within a 'hybrid curriculum', consist-
ing ofPBL and more traditional teaching methods, several issues
need to be addressed:

I. The various elements of the curriculum must be integrated to
minimize gaps and overlap. This requires a knowledge of the
content of all courses and a planning process that can oversee
the whole curriculum (a 'curriculum map').

2. Teaching methods should be selected for what they do best
based on our knowledge of the psychology of learning rather
than selecting methods because of tradition, inertia or politics.

3. All methods of teaching used in the curriculum must be
conducted in a manner which encourages and facilitates self-
directed learning.

Another challenge is to shift the value system underlying much
of the traditional curriculum to make it compatible with the values
inherent in PBL. PBL has established a foothold and traditional
methods can no longer be taken for granted. The next step is to
fully integrate PBL into existing courses, foster more interdisci-
plinary courses and make lectures more interactive. Perhaps our
evolutionary approach is best summed up in the ancient Chinese
proverb, 'A journey of a thousand miles must begin with a single
step.'
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