
ithout major changes in the social context of
medical practice, efforts to improve

performance through curriculum reform will be
futile.1  A change to a problem-based learning (PBL)
curriculum may be viewed with strong institutional
constrains and even antipathy.  The literature reviews
mention a host of reactions to PBL.  For example,
doubts about claiming educational benefits of PBL,
anxiety that the outcomes of PBL will not be very
tangible, a disruption of habitual and comfortable
patterns of work, as well as emotionally charged
reactions and general fear of change.2,3  Emotionally
charged reactions, however, are not the only source
of resistance to problem-based learning.  It is
important to guard against one-factor explanations.
Other contributing factors should be considered.

Personal factors. Personal factors can influence
an individual’s attitude to any kind of change.
Examples of these factors may include interest in,
beliefs and attitudes towards education; approaches

W to learning and views of teaching; educational and
academic background; and personal ambitions and
career prospects.  The openness to change of staff
members in a department can vary dramatically and
staff wishing to lead educational changes must be
aware of the potential threats to such change and
those factors which influence it, as outlined by
Fullan.4  Individuals who are very well established in
their habits can find it difficult to consider or adapt to
change, particularly if they feel elements of coercion
operating.  Even when the decision made to make a
major shift in education is free of coercion and based
on responses to positive influences, there remains
uncertainty and potential stress associated with the
unknown.5

Organizational issues. Any of these personal
factors may interact with the particular characteristics
of the institution in which an individual works.
Universities, for example, differ in their organization,
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operation and ethos.  Differences are multiplied
across national boundaries.  There are also major
differences across cultures and political systems.  The
nature of the enterprise, the distribution of power and
influence, the degree of external political control and
the outlooks of the professionals involved will all
interact to limit the styles and types and the outlooks
of the professionals involved will all interact to
limit the styles and types of change that are possible.
The change is seldom a simple logical process and is
not necessarily a smooth linear process.2,6  Several
studies have raised the issue of organizational
resistance to the introduction of problem-based
learning and the need for substantial change in the
management system and organizational structure of
their organization.7-11

Educational views. Nickles recounts the decline
of the notion of a "logic of discovery" by the mid-
19th century and the separation of discovery from
justification.11  This separation was significantly
reinforced during this century by the distinction
between "the context of discovery" and "the context
of justification" made by Reichenbach in 1903.  It
seems that education has inherited the separation
view and this has been reflected in beliefs about
education.  Nickles criticizes the separation of
discovery from justification, arguing that the process
of discovery and justification are closely linked.11

PBL is consistent with Nickles’ criticism of the rigid
separation of discovery from justification.  The
implication of Nickles’ argument on education is
clear.  Students will be ill served.  They are given
only the products of enquiry without learning how to

Table 1 - Application of PBL in professional sciences:  Challenges/barriers experiences during implementation.

Sciences Location Type of the course Challenges reported Study type

Ostwald and Chen (1995)8

Ostwald (1994, 1994)9,10

Cawley (1989)14

Ryan and Little (1991)7

Lovie-Kitchin (1991)15

Heycox and Bolzan (1991)13

Soloman and Finch (1998)66

Sadlo (1997)61

Rand and Baglioni (1997)67

Architecture

Mechanical 
Engineering

Nursing

Optometry

Social Work

Physiotherapy

Occupational
Therapy

Veterinary
Science

University 
of 

Newcastle, 
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Imperial College of
Science and

Technology, UK

University 
of Western Sydney

Queensland 
University of
Technology, 

Australia

University of New
South Wales, 

Australia

University of
McMaster, 

Canada

Brunel University
College, UK

University of
Queensland

Integrated PBL

Non-integrated PBL

Integrated PBL

Non-integrated PBL

Non-integrated PBL

Integrated PBL

Non-integrated PBL

Subject-based PBL

 

- Difficulties in
integration

-Difficulties in creating
problems.

- Polictical and
professional challenges

- Time consuming
- Required changes in

assessment

- Substantial change in
management and

organisational structure

- Time consuming
- Student asked for more

feedback
- Disagreement within

some groups

- Resource intensive
- Time consuming

 
- A number of stressors
were unique to adapting

to PBL

- Students were less clear
about the goals/

objectives of curriculum.

- Extra-time required
from students compared

to traditional lecture-
based subjects. 

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative
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actually pursue enquiry.  Solving problems is a
process of discovery that is much more open and
linked to reasoning.  In fact the separation of
discovery from justification could inhibit education.

What are the major challenges and barriers that
we might face during the preparation and
implementation of a problem-based learning
curriculum?  Since the potential value of PBL in
medical education was highlighted by Barrows and
Tamblyn,12 its educational strategy has attracted
increasing attention.  Medical and professional
schools have adopted PBL as a major feature of their
programs, established schools have incorporated it in
curriculum revisions and reports on higher education
have featured PBL among recommendations as to
good practice.  For example, PBL has been adapted
in the fields of Nursing, Social Work, Engineering
and Architecture,7,8,13,14 as well as Law, Teaching,
Optometry and Management.15,16  However, the
implementation of PBL was associated with several
challenges.  Table 1 summarizes the major
challenges/barriers experienced during the
implementation of problem-based learning in a wide
range of professional sciences.  A brief summary of
major challenges/barriers is discussed under this
section.

Programs are resources intensive and time
consuming. One question that must be asked
before implementing any new educational innovation
is whether the costs of changing the curriculum and
then maintaining the new program will be justified in
terms of learning effectiveness and efficiency.  There
are many factors to be considered in assessing cost:
time commitments of faculty and students,
requirements for support personnel, cost of
instructional materials, necessary physical support
(such as buildings and rooms, euch as17  Barrows
recommended a close look at both cost and feasibility
before embarking on PBL.18  Attention should be
paid to those physical facilities, which might
interfere with the success of PBL.  Enhanced student
learning and improved professional education should
outweigh the initial costs due to refurbishment, for
instance.5  Problem-based learning is resource-
intensive and requires much liaison which is time-
consuming.13  In particular case planning was very
time-consuming and planning of the detailed content
of each semester has taken an average of about 50
hours of meetings, spread over an academic year,
together with substantial amounts of work between
meetings.19  Problem-based learning programs were
also criticized because delivery to large groups
required a large investment of staff time.14,15,19

Concerns about student-directed learning and a lack
of structure compiled with loss of faculty control and
time constraints were problems noted by Berkson.20

This author felt that the sustained attention to
teaching required by PBL may act as barriers to
implementation.  In the phase of planning and

implementation, a new curriculum will be rather
more demanding than the old, but that is a temporary
problem.  Furthermore, the individuals teaching in a
PBL curriculum allows increased tutoring by junior
staff or even senior students, rather than senior staff.
This will allow junior staff to benefit from their tutor
role in their own professional development.  Junior
staff will less likely tend to start lecturing in the
group discussion.  This strategy will enhance small
group function.  The educational efforts of senior
staff  would   be    more    profitable    in   curriculum
development, in case construction and in lecturing.

Difficulties in integration. As discussed before
one of the major objectives of PBL program is
integration.  However, integration is not an easy task.
For example, Boshuizen et al found that behavioral
sciences knowledge is less integrated in PBL
curriculum, and can hence play a role of its own.21

These findings are consistent with that of Hobus et al
who found that behavioral sciences knowledge was
not yet integrated with the clinical knowledge of
doctors who had recently graduated, but was
integrated with the clinical knowledge of more
experienced doctors.22  Research by Boshuizen et al
suggests that sixth-year students may have behavioral
science knowledge, but do not apply it in clinical
reasoning.23  The family doctors in that study
appeared to have integrated this kind of knowledge
with clinical knowledge.  These studies clearly show
that behavioral science knowledge may take more
time to prove its relevance in clinical settings even in
problem-based learning curriculum.  Ostwald and
Chen reported that it was difficult to integrate
problems in architecture and creation of problems for
the program was not an easy tack and it was not
possible to integrate the whole curriculum in a
problem-based learning format.8

Stress in problem-based learning students.
Several studies have examined adaptation of medical/
allied health and law students to conventional
curricula.24,25  However, few studies have explored
the types and sources of stress associated with PBL
in professional education.   The approach in PBL is
different from that used in conventional education.
In conventional courses students are often
accustomed to specific faculty objectives and
directions about the content to be mastered.  This is
in contrast to PBL students where the philosophy is
mainly student-centered and the students are
expected to determine their own learning objectives
and access appropriate literature resources.  Students
have to complete with many other applicants to be
accepted in PBL programs.  Learning collaboratively
in small group environment brings its own stress
because of uncertainty and lack of specificity about
the depth and the breadth of their learning needs.26

The competitive attitude in conjunction with the
different personalities, learning styles, expectations



       
 392     Saudi Med J 2001; Vol. 22 (5)    

Problem-based learning ... Azer

and uncertainty produce tensions in a small group not
normally experienced in a traditional course.
Pressure in these students could be unavoidable,
continual and very tiring.27  It may take students
approximately 6 months to adopt to the new learning
situation provided by PBL.

Difficulties in identification of appropriate tutor.
One issue is the identification of appropriate tutors
for PBL to facilitate teaching in small groups.
Should the tutor be an expert in small-group work?
Should the tutor be an expert in the content material?
Should the tutor be expert in both?  Research results
are unequivocal.  For small groups to function
effectively, the facilitator must be familiar with
teaching techniques of facilitating small groups.12

Similarly, Eagle et al found that it is important for
tutors to be well informed about a problem and about
related learning issues.28  Wilkerson et al looked at
the effect of facilitating teaching with content
expertise tutors on small group-performance.29  Their
findings suggest that content expert tutors have a
more directive role which may endanger one of the
most important aspects of small-group work.  The
development of students’ skill in active and self-
directed learning.  Silver and Wilkerson data clearly
show that expert tutors in PBL sessions talked too
often and too long, and provided directs answers to
students’ questions and suggested more topics for
discussion in the group.30  Thus, the available
evidence from these studies suggests that expert
facilitators in small-group discussions spend more
time on generating learning issues than students
would spend on resolving them.  Schwartz et al
found that tutor’s tutoring skills are much more
important in facilitating student learning than the
tutor’s experience in the content of the problems.31

However, Davis et al found that students’ evaluation
and performance were higher in groups led by
content experts than in groups led by non-experts.32

Their findings suggest that students with more
directive tutors, enjoyed the PBL groups more, rated
PBL as an efficient in structural method, were more
able to identify gaps in their own knowledge and
apply relevant information to the problem.  Good
group guidance by the tutor has been correlated with
effective group discussion in PBL programs.33-35  

Dysfunctional group in problem-based learning
programs.  Successful small-group teaching depends
on the presence of three features displayed by group
members.  The most important feature of small-group
work is than interaction should take place among all
members present.  Levels of participation may vary
among members.  However, it is important that there
is some participation by all members.36  A significant
aspect of group work is the response of participants
to other members in the group.  Second, the group
must have a clearly, defined task.  Unclear objectives
can cause frustration for the tutor as well as the
students.  Third, learning in small groups should

depend on experience and reflection to modify
behavior accordingly.37  Lack of these characteristics
if not corrected early, may result in group dysfunction
and disturb the learning process of the group.15  It is
important to note that the success of the group to
achieve its goals is not dependent only on the skills of
the facilitator or the performance and collaboration of
the members of the group.  The design of the problem
and its relevance to the learning topics and lectures
related to the problem is also important for effective
group performance.38,39  Thus, the factors responsible
for group dysfunction are (a) Tutor-associated
problems (such as lack of adequate preparation for
tutorials, tutorial domination, tutorial bias towards
students who dominate the discussion, and
inexperienced tutors or lack of proper knowledge
regarding problem-based learning approach); (b)
Student-associated problems (e.g., negative attitude
towards each other, poor communication skills, lack
of appreciation and support of each other, distraction/
stress in the group, unresolved personal conflict, and
laxity in getting tasks completed in time; (c)
Problems associated with design of PBL problems
(e.g., inadequate design of PBL problems and lack of
information in the Trigger, the Tutors Guide or
Patient Data Sheet, discrepancy between faculty and
students’ objectives.  Failure to address these
problems adequately will affect the learning process
of the students in PBL programs.40

Do problem-based learning students develop
clinical reasoning and the cognitive abilities similar
to that of expert doctors?  In PBL programs, to
achieve the objectives of developing effective clinical
reasoning and cognitive abilities, problems included
in curriculum must assist students in developing
skills to drive thorough lists of hypotheses and test
them with focused databases similar in quality to
those that an expert would possess or obtain.41 Studies
have shown that the ways medical students think do
not match with those of expert doctors.42  According
to these studies, experts rapidly generated hypotheses
from the beginning of the encounter with the patient,
and often tested several hypotheses simultaneously.
They then made a functional enquiry and a review of
symptoms and followed up any new clues or
hypotheses, which were generated by these
procedures.  Norman similarly noted that experts
generate better hypotheses and have a better fund of
appropriate knowledge.43 Whether students for PBL
and conventional curricula use different methods of
reasoning has only been assessed in one study at
McMaster and McGill.44  The authors described the
PBL students as tending to "reason backwards from
clinical information to theory and producing
extensive elaboration about the data". The
conventional curriculum students tended to "reason
forward from theory" and stayed closer to the clinical
facts.  Also the PBL students explained the causes/
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mechanisms of the cues included in the problem but
made more diagnostic errors.44  Boshuizen et al using
a similar task, found that PBL students are able to
provide extensive causal reasoning but made fewer
diagnostic errors.45  Albanese and Mitchell believe
that evaluations of PBL graduates by their
supervisors tend to be at least as good as those of
graduates from conventional curricula, if not better.46

It would seem likely that if PBL graduates had
serious weakness in their abilities to analyze patient
problems and achieve diagnosis, this would become
evident to their faculty supervisors and should be
reflected in residents’ clinical evaluations.
Unfortunately, clinical evaluation represents a
complex mix of information based upon a multitude

of personal and secondary observations of residents.
It is difficult to sort out the influence of personal
qualities and clinical skills from that of problem-
solving qualities.  For example, it has been shown
that when students’ personality characteristics and
cognitive abilities are used together in assessment,
the prediction of academic success is improved.47,48

Grover and Smith reported that achievement is
maximized at a certain level of anxiety, and anything
above or below this point decreases the level of
achievement.49  Recently, Shen and Comrey
demonstrated that the students’ personality traits
contributed significantly to the prediction of their
medical school cognitive performances.50  Thus
differences in personal qualities could be an

Table 2 - Effects of PBL students’ attitudes, achievements and performance outcomes. 

Location

University of Southern
Illinois, USA

University of Kentucky,
USA

University of Dalhousie,
Canada

University of Uppsala,
Sweden

The Finders University
of South Australia

University of Kentucky,
USA

Indiana University
School of Medicine

Texas A & M University
College

Number of
participants

47/154

35/22

72/52

113/72

60

-

30/45

122/0

Type of course

Integrated PBL

PBL-surgery

Case-oriented
Problem-based

stimulated (COPS)
curriculum

Integrated PBL

Non-integrated
PBL (Medicine

Year IV)

PBL-surgery

PBL-segmental
integration

(Medicine, first 2
years)

Computer-based in
veterinary

neuroanatomy

Major Results

- No difference in
USMLE results

- Improved performance
- No difference in

MCQs (final)

- Students showed
desirable attributes

- Students showed
improvement in

attitudes
- Encouraged critical

thinking

- Student valued clinical
focus

- Students performed
better in clinical cases

- Performed better in
problem solving

- Performed better in
clinical skills

- Performed as well as
or better in NMBE I or

USMLE I

- Improved diagnostic
efficiency

-Accelerated

p-value

NS

S

NS

S

S

S

-

-

-

S

Research
design

Own control

Own control

Own control

Own control

No control

No control

Own control

Internal
control

Reference

Disttehorst and Robbs
(1998)55

Schwartz et al (1992)56

Kaufman and Mann
(1997)58

Birgeggard and
Lindquist (1998)57

Barrington et al 
(1997)68

Shwartz et al (1997)31

Sivam et al (1995)69

Farnsworth (1997)70

PBL - Problem-based learning
MCQ - Multiple Choice Questions

USMLE - United States medical Licensing Examinaion
NMBE - National Medical Board Examination

S - Significant   NS - Not significant
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interfering factor in the evaluation of cognitive skills
of PBL students.  However, this issue needs
substantially more studies before a definitive answer
can be made.  The effect of selection of students for
courses based on problem-based learning should be
considered in the evaluation process.

To what extent are problem-based learning
students competent in basic and clinical sciences?
Critics have voiced concern that the introduction of
PBL may detract students from the traditional rigor
of the basic sciences and question the efficiency of
problem-based learning formats in facilitating
knowledge acquisition.  Recently, Colliver found that
the research evidence either did not support the view
that PBL improved the knowledge base or the
clinical performance of students, or did not show
significant improvement to justify the resources
involved in running a PBL course.51  He argues that
the effect size (ES) seen with PBL have not lived up
to expectations (0.8-1.0) and the theoretical basis for
PBL is week.51  These views have stimulated experts
in medical education to respond.52,53  They agree with
the view that further research is required to illuminate
both theory and practice of problem-based learning
but they differ substantially in their interpretation of
evidence regarding the usefulness of PBL in medical
education.52,53  Albanese for example, believes that an
effect size of 0.8-1.0 is unreasonable expectation
from PBL course, because (1) the degree of change
that would be required of individuals would be
excessive, (2) medical students are selected on the
basis of their success in a traditional curriculum, and
expecting them to do better in a PBL curriculum than
in a traditional curriculum is an unreasonable
expectation, and (3) the average study reported in the
literature and accepted medical procedures and
therapies are based upon studies having lesser effect
size (ES).52  Norman and Schmidt believe that it is
important to use a broad range of educational
research designs and variables than to relay on
randomized controlled trials.53  This approach will
ensure better assessment of the outcomes of PBL
programs.  The data from Eisensteadt et al show
that the short-term performance of PBL students on
an objective, multiple-choice examination was
inferior to those in the traditional class.54  This
observation is not unexpected.  Indeed it is logical to
assume that competent lectures highlighting
important objectives for successfully answering
multiple-choice questions offer more efficient means
of examination preparation, especially if questions
rely more on specific recall of facts rather than
interpretation of data or other higher intellectual
tasks.  While it seems to be generally true that PBL
students performed less well on basic science
multiple-choice tests, not all PBL curricula have
experienced declines in basic sciences test scores.
The results of two studies suggests that the level of

performance of PBL students in the United States
Medical Licensing Examination (USMLE) Step I (a
comprehensive integrated examination covering basic
medical sciences) and the final year multiple-choice
questions were as well as those of conventional
curriculum students.55,56  Furthermore, PBL students
performed better in clinical assessment compared to
conventional curriculum students.  The difference
was statistically significant.55,57  The study by
Birgegard and Lindquist have shown that PBL
encouraged critical thinking and students
demonstrated improved in attitudes.57  Kaufman and
Mann found similar positive attitudes in PBL
students.58  The difference again was statistically
significant.  Also the data of Eisensteadt et al show
that long-term retention of information measured two
years later was no different between PBL students
and traditional class students, suggesting that the
advantage arising from lecture-style preparation was
short-lived and that the overall learning from PBL
participation was better retained.54  It is possible that
the differences in the results of these studies may not
be strictly due to the measurement procedure.  It is
possible that students directing their own learning
spend considerable amounts of time studying topics
that, although useful, are not considered by basic
science faculty to be central or develop
misconception because of the limited feedback
available.

Do problem-based learning students become
overtly dependent on a small-group environment?
Albanese and Mitchell raised the issue that PBL
students do learn by working on problems in groups.47

These groups undoubtedly become cohesive as the
students experience the joy and pain of medical
school.  Problems are solved by dividing the work
and having each student learn one aspect, which he or
she is expected to bring back and teach the other
members in the group.  After graduation, suddenly
students find themselves thrust in the situation of
having to do everything for themselves.  The
identification of learning needs now is an individual
activity and there is no group to serve as a sounding
board or share in the information research.  The
student is on his or her own to solve problems.  The
authors used the findings of Tolnai to support their
views.59  Tolnai found that PBL graduates were less
likely to be in solo practice or practicing in a rural
setting.  The data may suggest that PBL graduates,
who have learned to work in a group-oriented
environment, are less likely to accept isolation when
compared to graduates from a conventional
curriculum.  These findings although interesting
cannot provide per se strong evidence for the
argument.  There are no studies, to my knowledge, in
the medical literature review that support the notion
that PBL graduates cannot work independently or are
overtly dependent on a small-group environment.
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more attractive to larger institutions.  Problem-based
learning is not a panacea for all current problems in
medical education. Designer of medical curricula
should understand the needs for combining PBL with
other efficient means of teaching, particularly for
areas that can not be integrated or covered adequately
in PBL.
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