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Abstract

The Faculty of Health Sciencesat McMaster University has pioneered, experimented and finally excelled in the application of problem-
based learning (PBL) asan entiremedical curriculum for the past 35 years. However, the general practice of PBL by other medical schools
aroundtheglobehasprogressed slowly. I n theory, PBL asan educational philosophy haslongbeen considered asaquality cognitiveconcept
and wasadopted by many medical schoolsviacurriculumreformtoimprovestudents’ learningattitude. I n practice, what istheexperimental
evidencefor PBL meeting the expectation of a quality education in health sciences? How do we differentiate problems associated with PBL
philosophy per sefromthose associated with thewaysPBL arehandled andimplemented? | will addressthese questionsfrom the per spective
of the assessment of performance of students, graduates and practising physicians from the PBL track compared to those from the
conventional track based on literature information. Ample evidence suggests that PBL is superior in producing more compassionate
physicians and graduates with lifelong learning and leader ship quality. But, some educators and administrators are still skeptical that the
benefitsfrom PBL may betoo marginal tojustify theresourcesrequiredin sustainingit. I n thispresentation, theassessment of PBL, in both
theoretical and practical terms, will be discussed using McMaster PBL as a convenient example because of its relatively long history in

practising PBL in medical education.
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Evolution of PBL in Medical Education

Sincethe pioneering adoption of problem-based learning
(PBL) by McMaster University in medical education more
thanthreedecadesago,*?increasingly moremedical schools
around the globe have been undergoing curriculum
restructuring by incorporating some forms of PBL
philosophy into their new curriculum.® Some schools have
believed and trusted in the McMaster PBL philosophy by
adopting PBL asthe major educational instruction in their
medical curriculum and converted to PBL in a very short
period. A representative exampleisthe School of Medicine
at the University of Hawaii, which converted to PBL in 15
months starting from an incoming class of 56 studentsin
1989.4 Anequivalent exampleinthe AsiaPacific areaisthe
Tokyo Women’sMedical College, which established PBL
during the inception of the college in 1992.5 Some have
adopted a cautious and elaborative approach in developing
amedical education pathway differentiating itself from the
McMaster PBL model, but still maintaining the principal
elementsof the PBL concept. A typical exampleinthistype
of PBL medical schools is the establishment in Harvard

Medical School of a pilot experimental track of PBL-
based curriculum in parallel with the traditional track in
1985.% After a few years of experimentation, it evolved
into the so-called “new pathway” hybrid curriculum, in
which the traditional teacher-centred |ectures, best known
for itsefficiency in disseminating knowledge, still play an
important part to complement the student-centred, self-
directed PBL.” An equivalent example in the Asia Pacific
region of this group is the College of Medicine of the
National Taiwan University, whichinitiated ahybrid PBL
in 19922 and in 1997, the University of Hong Kong.®

There are still many schools, particularly those with a
heavy historical burden, who are skeptical about the
pedagogic value of PBL and fear the uncertainties that
might give rise to adverse results from such a major
curriculum change. They have hesitated for years before
thereality of curriculum change becameinevitable. One of
the most commonly asked questions by a medical school
intransition or ready for curriculumreformis: How canwe
be sure that the PBL curriculum works better than the
traditional curriculum? Obviously, there is no model
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answer, thus standardised solution, to this question with a
highlevel of complexity. However, one canlearn from the
evidence emerging from the experimentation with PBL by
others and make an intelligent analysis and assessment.
Quality assurance of PBL relies on a quality control
process, whichisbased onwell-defined assessment criteria
compatiblewith the competenciesrequired of the products
of PBL, namely, the students, graduates and the resulting
physicians.

Quality Assurance: What Quality and Which PBL
M odel?

For a traditional medical school newly engaged in
implementing PBL in curriculum reform, a hybrid model
isconceivably moreattractive.5°Inthismodel, preservation
of amagjority of didactic lectures makes the teachers feel
more comfortable and thus less resistant to change.
However, the need to handle both the new and old aspects
of the modified curriculum would increase the working
load for both students and teachers. Furthermore, the
conflicting pedagogic principles in the assessment of
competence in learning in the new and old approaches'!*?
may send confusing messages to students and teachers.

In the absence of adequate experimental evidence from
controlled studies, the effectivenessin the practise of PBL
in the medical education remained largely elusive. The
intrinsic difficulty in fact arose from the definition of PBL
itself. For example, medical schools adopting the hybrid
curriculum may assign a certain percentage of the student
contact hours for “PBL activities’, either in the form of a
discipline-based course, or as a more integrative course
module.**'* Alternatively, problem-based, self-directed
modular courses in small group format may be used as a
model to test the feasibility of conversion to PBL
curriculum.® Teacher-centred didactic lectures, generally
regarded as the best of old for its efficient delivery of
knowledge by experts,>° areprovided, in asinteractiveand
integrativemanner aspossible, either beforeor after student-
centred PBL sessions, onthesameday or inthe sameweek.
If the planning of thehybrid systemisnot properly bal anced,
the PBL component (intended for enhancing the personal
learning qualities, such asself-motivation, activelearning,
lifelonglearning, critical thinking, professional behaviour,
effectivecommunicationand collaborativeteam-work spirit
of the students via the assessment on the process of group
learning) would be awkwardly buried in the traditional
lecture-based curriculum, which is notoriously known to
cultivate passive and competitive rote learning and may
render PBL ineffective and insignificant. Thus, confusion
potentially embodied in such a hybrid model makes an
objective assessment of its pedagogic effectiveness highly
difficult, if not impossible. To avoid misleading
interpretations, the discussionshere are primarily based on

studiesat McMaster, whichrepresentsthemajor pedagogic
approach over the entire medical curriculum and has been
subjected to the test of time for 3 decades.

Sorting out PBL Amongst Misnomer sand Misconcep-
tions

With the above premise in mind, | regard PBL as an
activeattitudetoward learningin anintegrative curriculum
relevant to clinical practice; it is not merely a teaching
method.?* PBL can be simply defined in the following
way according to the McMaster philosophy.t PBL is an
“activelearning” withparticularrelevancetothelearning
obj ectives (as opposed to the passive, rote learning based
on teacher-designed didactic lectures and instructions,
typica of the traditional curriculum). “Active” implies
dynamicinteractions, sel f-motivationand sel f-management
among thelearnersand “lear ning” signifiesafocuson the
processused by thelearnersrather than the processimposed
by the teachers. Learning must be “relevant” to the
objectives perceived by thelearnersin order to be effective
andefficient. Inmedical education, thelearners’ knowledge
and skills will ultimately be applied within the context of
biomedicine and healthcare, then their learning would be
most effective using scenarios of clinical situations asthe
triggersfor learning. Thus, thescenariosbecomethetrigger -
problems in PBL. At McMaster University, they are
referred to as Health Care Problems as a means to trigger
the events in the self-directed learning process (in the
following order of events: brain-storming learning issues,
formulating and prioritising learning objectives, acquiring
learning resources, seeking and synthesizing information,
sharing and exchanging learned knowledge and skills and
providing feedback for improvement). The primary aimis
not to solve the clinical problems. Therefore, one should
not mix up PBL with problem-solving, although problem-
solving skills usually result as a benefit of PBL. PBL
tutorial is aso distinctly different from the traditional
“clinical case study”, either in tutorial format or with the
use of real patients during the “clinical” years (typicaly,
bed-side teaching). In both conventiona tutorial and
bedside teaching, the teacher remains as the centre of
students’ learning, and problem-solving is usualy the
bottom-line. Therefore, * problem-based|earning” practised
by students should not be mixed up with “case-based
teaching” practised by teachers.

In the conventional curriculum, teachers usually think
that medical students must be well equipped with as much
basic science knowledge as possible in case they need to
applyitintheclinical years2to 3yearsdowntheroad. This
isan“in case” approachinteaching. InthePBL curriculum,
studentslearn astheissuesareidentified and devel oped, be
itbasicscienceor clinical skills, beitanatomy or physiology,
beit biological or social/behavioural. They learn whatever
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isrelevant to their learning objectives as identified in the
trigger problem. They learn what they need, when they
need to know it. Thisisan “in time” approach in learning.

Self-directed learning in PBL should not be mixed up
with self-indulged study as widely adopted by studentsin
thetraditional curriculum. Self-directed learning isaform
of adult learning, in which self-management (including
time, process and content), self-discipline and cooperative
learning occur asacollective responsihility of studentsnot
only asindividual sbut also asagroup, eveninthepresence
of facilitators. Self-indulged study, on the other hand,
implies studies in isolation, frequently associated with a
competitive environment.

The learning behaviour of students in different
geographical regions has often been linked to cultural
issues, including socio-economic-political factorsin very
much the same way as cultural issuesinfluence the health
care delivery and medical educational system. Also, the
extent and relevance of cultural issuescoveredinamedical
curriculum may also be misinterpreted because of the
inadequacy of methodological considerations in
assessment.” Having dual ethnic background in education,
| have visited many medical schools in the Asia Pacific
region for the past 10 years and developed a personal
interest in examining the use of PBL in medical education
in that region. | notice that local teachers in many Asian
countries hold the opinion that Asian students are not
capableof doingself-directedlearningin PBL environment.
However, this perception, which is probably due to the
education phil osophy embraced by the A sian socio-political
cultureand considered not to be conducivefor creativeand
critical thinking, falls short of strong supportive evidence
and doesnot takeinto consideration the profound influence
of the attitudes of teachers and educators on students
learning behaviour.*®

Assessment Dictates Students' L earning Behaviour

Inarecent article,® | described my own experience with
the learning attitudes of students typically observed in
traditional institutes in Asia and North America, where |
had studied and taught in the early 70s and early 90s,
respectively. In both continents, | observed the common
phenomena: passive class-participation, lack of intrinsic
motivation and inquisition and surface learning, which
represent typical findings in didactic, non-interactive,
teacher-centred teaching. Furthermore, regurgitation of
learned knowledge, a competitive/threatening learning
atmosphere, short knowledge-retention time and frequent
class-skipping, which are typically associated with
traditional examinations as the major assessment method.
Such characteristicsobservedinUniversity educationwere
partly inherited from the secondary school education. In
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general, studentsinthe AsiaPacific region, especially new
graduates from secondary schools, are admitted to the
medical schoolsbased on their examination scores, which
measure primarily the retention of learned factual
knowledge, not the students' ability to acquire and
understand them.

My experience in medical education in the Asia Pacific
region strongly indicates that three elements collectively
hold the key to success in influencing students' learning
attitudes in PBL. They are: effective assessment system
consistent with the pedagogic concept of the curriculum
(which dictates students’ learning attitude), consistency in
leadership support (that provides the driving force to
sustain teachers' as well as students attitude towards
innovative change) and the motivation of teachers (which
influences students' learning behaviour). Assessment has
apowerful dual steeringeffect onshaping students’ learning
strategy and setting their mode of inquiry. Irrespective of
the nature of the curriculum, PBL or non-PBL, aslong as
the factual content-based traditional examinations/tests
stay asthemajor assessment method, thestudents’ learning
attitudes and mode of inquiries will remain largely
unchanged. One may ask whether the assessment of the
competencies expected of a medical student in a PBL
environment areactually part of thecurriculuminamedical
school that claims to have adopted a PBL approach in
students’ learning. These competences, to name afew in
addition to knowledge acquisition and retention, include:
skillsin conducting self-directed learning, inter-personal
skills to achieve the objective of group-learning, skillsin
effective communication, professionalism and self-
awareness, skillsin critical appraisal, ability in creative
thinking and logical reasoning, skills in hypothesis
generation and formulation of learning objectives, and
potential of lifelong learning. When a medical school
adopts a hybrid PBL curriculum, in which the traditional
examination is retained as the major assessment method
without carefully consideringandimplementingalternative
assessment strategies, it will defeat the spirit of PBL
making it particularly vulnerable to failure in changing
students' learning attitude.

It can be argued that McMaster medical students or
students from PBL schools are selectively chosen (via
admission assessment) for PBL learning environment,
thereforethey arenaturally better suitedfor PBL curriculum.
Thisargument may justify theobserved differencebetween
medical students at McMaster and at traditional schools;
i.e,, McMaster studentsweremorereceptivetocollaborative
learning and self-directed learning in a small group
environment (see discussions later). Indeed, McMaster
Health Sciences Faculty are truly selective in admitting
studentssuchthat it placesrel atively more emphasisonthe
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students' attitude, personality and potential for innovative
learning over their specific knowledge base for problem-
solving, which students can effectively acquirelater inthe
PBL environment. Thus, itisnotuncommonfor McMaster’s
medical programnme to admit students with minimal
biological background from non-health sciencedisciplines
aslong as the students have the personal qualitiesfor self-
directed learning.

How do Studentsfrom PBL SchoolsFare Compared to
Their Traditional Counterparts?

A number of evaluative studies, including some meta-
analysisresearch,'>*%haveaddressed thequestionwhether
aPBL curriculum is superior to the traditional curriculum
in improving students' attitudes toward learning. Vernon
and Blake® commented“ ... nosamplewasfoundinwhich
students' attitudedid not favour PBL to somedegree’. The
PBL environmentisgenerally perceivedinapositivelight.
PBL helps inquiry-based learning skills and allows more
timeto do self-initiated learning. PBL studentsuse awider
range of resources, tend to do more group activities and
study longer. PBL is more enjoyable and satisfying. This
result was reported not only for the medical schools using
PBL asthe major pedagogic approach, but also in schools
putting individual specialised basic sciences course and
clinical skillsto the test.#? For example, Finch? reported
that the performance of the students studying paediatric
medicine on the written Provincial Registration
Examinations of Ontario showed that no significant
difference existed between student cohorts with respect to
factual biomedical knowledge, but that the PBL students
performed significantly better in tests of deeper
understanding and the cognitive skills related to patient
management. Collivier® has questioned the association
between the research observations and the PBL theory.
Althoughtherewasasdlight advantagein favour of the PBL
students, the difference was considered by Collivier not to
be significant enough to justify the level of resources
required to sustain the PBL activities, using examinations
requiredfor graduationor licensure. It hasbeen apersistent
concern for some educators, who are skeptical about PBL
not being able to sufficiently equip the medical students
withthefactual biomedical knowledge, asdoestheteaching
by expert teachers. They worry that change to PBL
curriculum may disadvantage their students in Medical
Quialification Examinations. In this connection, Berkson?
did not find significant difference in students academic
performance between PBL and non-PBL schools. A recent
comparative study® of the student achievements in the
Qualifying Examination in Canada between the PBL and
non-PBL medical schools showed that these students
performed similarly, except in psychiatry and preventive
medicine and community health. In thelatter two subjects,

PBL graduates scored higher indicating that the PBL
cohort of students was more knowledgeable than, and
possessed superior patient management skills, to their
traditional counterparts. A similar findingwasal so obtained
in a recent report on the analysis of the United States
Medical Licensing Examinationinstudentsof theUniversity
of Missouri-ColumbiaSchool of Medicinebeforeand after
implementation of aPBL curriculum,? which showed that
major PBL revisionsof the curriculum did not compromise
the performances of medical students on the licensing
examinations; in fact, they may have contributed to higher
scores. A similar conclusion was also obtained when
students of the PBL -track and the conventional track inthe
same medical school were compared.”#"2

Kaufman and Mann®® have made an observation on
students’ attitudetowardtheirlearning environment, cultural
issues in medicine and their curriculum during the year
before (1995) and the year after (1996) the transition from
a conventiona curriculum to a largely PBL curriculum
(1996) in Dahousie University, Canada. In this case, the
admission variables were equivalent. The authors found
that PBL studentshavesignificantly morepositiveattitudes
toward their learning environment and their curriculum.
They concluded that PBL curriculum is more superior
regarding students’ attitude toward learning. Interestingly,
the response rate for PBL students was 87% (73/84 ) and
68% (57/84) for students in the conventional curriculum,
suggesting that PBL students expressed more interest and
sense of responsibility in participating in such a survey
pertaining to their curriculum and their learning attitude.

In one study designed to test the hypothesis that PBL
studentsdo better inrecall/retentionof |earned knowledge,®
physiotherapy studentswere randomly assigned to PBL in
a muscle physiology course. Their scores on MCQ were
compared to those who remained in the traditional stream
soon after the course and 6 months after the course. PBL
studentsdid haveslightly, but significantly lower scoreson
MCQ test after the course. This may be a result of the
conventional assessment method (MCQ), which is based
on the factual knowledge content, being in favour of
students from the traditional stream. However, it was
remarkableto observethat PBL studentsdid 5 times better
onthe core conceptsinafreerecall situation 6 monthsafter
the course. While PBL students may acquire slightly less
knowledge content, they do retain that learned knowledge
for aconsiderably longer period than thenon-PBL students
in the same course from the same institute.

Do PBL Graduatesand Physiciansdo Better in Profes-
sional Satisfaction and Lifelong L earning?

In an ACMC Medical Resources Conference held in
Vancouver in 1994, Woodward et al*compared the survey
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on the opinions of 320 young family physicians (certified
by College of Family Physicians of Canada during 1989-
1991) practising in Ontario about the relative importance
of undergraduate and postgraduate education to their
practice decision and attitudes. More physiciansfrom PBL
schools showed professional satisfaction (66%) than the
physicians from the non-PBL traditional schools (40%),
whereas dissatisfaction of family physicians showed the
opposite trend; i.e., 10% for physicians who graduated
from PBL schools and 26% for physicians from non-PBL
schools.

In 1991, there were two conflicting reports on the
comparisonof McMaster graduatesor practisingphysicians
on their attitudes toward lifelong learning. Tolnai®?
comparedthelevel of participation of continuing education
activitiesbetween graduatesfromthe University of Ottawa
and McMaster University. They found no difference. The
interpretation of the findings is a rather intriguing one. A
positive result would support the anticipated hypothesis
that PBL graduates can do better lifelong learning in the
form of continuing educational activities. On the other
hand, a negative finding may indicate either that the PBL
graduates are not concerned with the conventionally
structured continuing educational activitiessincethey have
beentrainedtolearn ontheir own pace and need, or that the
continuing educational activitiesarenot areliable measure
of lifelong learning.

In another study, Shin et al*® reported that the primary-
care physicianswho graduated from McMaster University
(2 to 10 years after graduation) were more updated than
thosefromtheUniversity of Torontowithnew devel opment
of the management of hypertension. Although it can be
argued that the study may be biased because McMaster has
astrongbasisincardiovascul ar research, themoreprevalent
use of PBL in graduate research training courses at
McMaster appears to be in line with the PBL approach
being conducive for lifelong, self-directed learning, in
education as well as in research (which is truly self-
directed and problem-based).

A Take-home Checklist for Quality Assurance

To conclude from the preceding discussion, quality
assurance of PBL asaquality education requiresaclear set
of quality control strategy. A partial checklist for assessing
the effectiveness of institutional PBL contributing to the
quality control of the PBL curriculum is listed below to
facilitate interested teachers, educators and administrators
to exercise some self-directed learning.

Do your educators, teachers and students really
understand what PBL is all about?

Have you clearly defined your product competences
and let your students know?

Shouldyou besel ectivein admitting studentstomedical
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school ?

Areyour student assessment toolsinfavour of fostering
the anticipated competence?

Areyou offering sufficient support for student guidance
and faculty development?

Do you have a core leadership group/unit to sustain,
monitor and advance PBL?

Doesyour administrative structure support the concept/
practice of PBL?

Will you encourage/reward faculty engaging in
improvement of education viaresearch?

PBL is now aworldwide popular pedagogic jargon, but
it has often been, and is still misconceived, misinterpreted
and misused. PBL isan aternative concept of learning, not
just another way of teaching. PBL in medical educationis
moreeffectivewhen learning isbased on clinical scenarios
in a small group setting, but clinically-driven problem-
solving is not the sole purpose of the PBL approach,
especially in the early years of medical education. PBL
represents a consequence of the current trend in medical
educationreformin responseto therapidly changing social
context under economic, political and technological
influence, which the traditional medical education no
longer can accommodate. Available data collectively
suggest that PBL isindeed aquality approach to education
in Health Sciences, but assurance of its quality rests on a
proper understanding of PBL by students and teachers and
its effective implementation by educators and
administrators. PBL is not arigid concept; it may change
againinfuturewith changesinthesocio-economicstructure
and technological developments and health care systems
continue to evolve.
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