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NEWS FROM THE NETWORK: TOWARDS UNITY FOR HEALTH

Editor’s note In this issue we start a new section called ‘News from The Network:
TUFH'. It replaces the section called ‘Reports and Announcements’. Below is the
first of several position papers of The Network: TUFH, this one on Problem-
Based Learning. Unlike other articles in this journal these Network position
papers are seen as dynamic and ever changing, and thus, not a finished product.
Your suggestions would, therefore, be very welcome.

Position Paper on Problem-Based Learning

Preamble

At its 2000 Bahrain meeting, the Executive Committee decided to undertake
the writing of a series of ‘position papers’ on issues that are intimately related
to the aims and objectives of the Network. This initiative was inspired by the
wealth of information that is exchanged among the participants at the Network
Conferences showing the range of approaches to education, health service and
research and their adaptability to meet different needs at different places on
the globe. Consequently, none of these papers should be interpreted as a static
‘Network Declaration’ but instead must be seen as starting points for further
discussion. You may contribute by submitting a letter to the Editor of the
Network Newsletter (at secretariat@network.unimaas.nl), by participating in
session on these issues at Network Conferences, or responding to the electronic
versions of these position papers at the Network’s website. The Executive
Committee hopes that you will appreciate this series and warmly encourages
you to participate in amending and expanding these position papers.

It is the position of the Network that Problem-Based Learning (PBL) is a
valuable learning method in service of a defined institutional and or community
goal. The goal can be self-directed learning, enhanced integration, community-
based medical education, or all of these and more. PBL can be applied at all
levels of learning across many different disciplines and professions. It provides
an antidote to the increasing fragmentation of information and knowledge and
promotes the connectedness of ideas, information and knowledge. It also helps
students learn how to learn and leads to sustainable learning.

The remainder of this position paper describes what PBL is, how it works,
its rationale, how it is being implemented, some outcomes, lessons learned and
its relationship to community-based medical education and current challenges.
It ends with a recommended series of readings in defined areas of PBL.
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What is PBL and How Does It Work?

Problem-Based Learning (PBL) is a method of learning in which students first
encounter a problem, followed by a student-centered inquiry process (Neufeld
& Barrows, 1974, Schmidt, 1993, Boud & Feletti, 1997, Barrows, 2000). Both
content and the process of learning are emphasized in PBL. Many variants of
PBL have evolved during the past 30 years and yet its essential elements have
remained relatively constant. Axiomatic to PBL is that the problem comes first
without advance readings, lectures, or preparation, serving as a stimulus for the
need to know. Typically, five to eight students work collaboratively in a group
(tutorial), together with one or more faculty facilitators (tutors), to identify and
define problems, develop hypotheses to explain the problem(s), and explore
preexisting knowledge relevant to the issues. Students determine and explore
what they already know and what they need to learn in order to advance their
understanding of the problem(s). Key elements of PBL are the formulation of
questions that can be explored and answered through systematic, self-directed
inquiry and the testing and revision of hypotheses through the application of
newly acquired knowledge. Active discussion and analysis of problems,
hypotheses, mechanisms, and learning issues among students are essential to
this process, enabling students to acquire and apply content knowledge and to
learn and practice both individual and group communication skills critical to
learning and teaching.

Problems (sometimes referred to as cases) are created/selected by the
faculty to represent important priority health problems of the region as well as
prototypical situations and knowledge domains (Bordage, 1987, Neufeld et al.,
1997). The format of the problem simulates professional practice or a real life
situation and can involve a real or standardized patient or a paper case. Other
forms of media such as video, the Internet, and digitalized computer
applications allows for even more variability in format. Problems cannot be
solved easily at first glance or with only the initial information presented. The
case is constructed so that as students explore what they know it becomes
evident to them that they do not have enough information to decide among the
hypotheses they have developed, and their need for additional information
becomes imperative.

The tutor facilitates and guides learning without contributing directly to the
solution of the problem or being the primary source of information. The
tutorial process is facilitated when the tutor creates an optimal learning
environment in which students feel free to be themselves and express their
uncertainties about case-related subjects and the group process. The tutor
listens carefully, responds, and uses questions to explore and stimulate
students’ thinking. In addition, the tutor helps the group set standards for
depth and breadth of knowledge, develop reasoning ability, enhance commu-
nication skills, adopt professional behaviour and attitudes, and develop skills
for self and peer assessment.
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Students are usually randomly assigned to groups. The length of time that
groups stay together varies from program to program (usually from 8 weeks to
a semester) and they meet one or more times per week for 2 or 3 h. A problem
requires two or three sessions, depending on the length of the sessions. The
pace of the inquiry process is dictated by the amount of time available for the
case and the length and complexity of the case. Self-directed study between
sessions is a key part of the process.

Although the sequence of activities involved in a group coming together and
working through cases may vary, it typically involves certain predictable steps.
A new group meeting for the first time will begin by getting to know each other
and establishing ‘ground rules’ that provide parameters for how the group will
work together, as well as establishing institutional, tutor, and individual
expectations.

A case most often begins with a chief complaint, the reason for a person’s
visit with a health professional. Students identify and record on the board key
words, facts, and issues and formulate a statement of the problem(s). A list of
ideas about what might be going on (hypotheses) is also developed and listed
on the board. For each hypothesis generated, students are encouraged to
explain their thinking and understanding out loud to the group. Students may
work individually for a few minutes before presenting their ideas to the group
in order to enhance their individual skills and learn from others in the group.
This serves to make visible existing individual and collective knowledge,
reasoning, and communication skills.

The initial list of hypotheses is usually broad and long because students
generate initial hypotheses early in the case, when little information is
available. Further inquiry about the patient’s history, physical examination, and
laboratory findings helps students evaluate and prioritize their hypotheses. As
information in the case is disclosed serially (rather than all at once), learners
add to and/or reevaluate/reprioritize their hypotheses in light of new
information and further explore their understanding of relevant mechanisms
that help explain the problem. In doing so, they continually explore their
understanding of relevant mechanisms that help explain the problem. At every
step along the way, students are prompted by the tutor and by each other to
explore what they know and to come to the edge of their knowledge, where
curiosity is transformed into exploration and then inquiry —a central motive for
learning in PBL.

A major goal of the tutorial process is to generate questions that lead to the
acquisition of new knowledge that builds upon and connects with existing
knowledge. The formulation of learning issues (content questions that cannot
be answered with current knowledge) functions to close discussions when there
is insufficient knowledge to resolve uncertainties and to focus group and
individual self-directed inquiry between tutorial sessions. Recognition and
articulation of preexisting knowledge helps provide a link for newly acquired
information and aids in its storage and retrieval.
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Most commonly, students progress through the problem by the end of the
first session have developed a list of learning issues. At this point, students do
not continue to read through the case. Instead, they review and prioritize their
learning issues and decide how to proceed with their studies, setting
expectations of themselves for the time between meetings.

At the conclusion of each meeting, it is useful for the group to take time to
reflect on how they are working together, how the tutor is doing, and how
individual learners are doing. The focus is on what is needed for growth and
development in predetermined domains such as knowledge; reasoning;
communication; professional attitudes, values, skills, and ethics; group process
and self and peer assessment. Frequent and timely self-reflection, peer and
tutor feedback about group and individual progress enhance learning and
development. Specific recommendations are articulated and incorporated into
the group’s work at the next meeting.

At the beginning of the next session, students review what happened last
time and set an agenda for the meeting. The group reviews its learning issues
and the problem and discusses what has been learned in light of the questions
that led to their self-directed inquiry. When major learning issues have been
studied by each student in the group (rather than divided up among students),
the discussion and learning can yield a highly productive exchange of
differences and similarities. They discuss, debate, compare and contrast their
learning with each other. This process of elaboration of information contributes
to learning and retention of knowledge (Norman & Schmidt, 1992, Regehr &
Norman, 1996). The newly acquired information is applied to the problem,
hypotheses are reevaluated or changed, and associated mechanisms are
analyzed and synthesized. A key role for the tutor during this exchange is to
help students build bridges that connect and extend their existing knowledge
with newly acquired knowledge and to facilitate the application of knowledge
to the understanding of mechanisms relevant to the patient’s problem(s). This,
in turn, leads to more questions, and thus, the process is iterative.

After a period of independent study, students return to the case, which
continues to unfold progressively. Throughout the process, students explore
what they know and what they need to learn and formulate learning issues. At
the end of the case, they summarize what they have learned and reflect on their
progress as a group and as individuals.

What is the Rationale for PBL?

Evidence indicates that active participation in learning is more satisfying than
passive transfer of information from the teacher to the student and that active
learning leads to enhanced retention and recall (Bransford et al., 2000). PBL
emphasizes active student-centered learning in which students are challenged
to examine, inquire, reflect, make meaning, and understand the sciences basic
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to medicine as they develop approaches toward the solution of defined
problems in a context relevant to their future professional careers (Neufeld &
Barrows, 1974). The discussion of clinical or other types of problems in small
groups (‘elaboration’) promotes a connectedness of ideas and concepts
(Schmidt, 1983) and fosters cooperation rather than competition among
students (Schmidt & Moust, 2000).

The exploration of prior knowledge, the formulation of inquiries derived
from and defined by the learners’ need to know, and the active construction of
meaning through dialogue and reflection promote long-term retention of newly
acquired information (Schmidt, 1981, 1983, Norman & Schmidt, 1992, Regehr
& Norman, 1996).

The exponential expansion of knowledge requires that learners be able to
ask well-formulated questions and utilize refined information retrieval and
evaluation skills. PBL provides conditions for the development and practice of
self-directed learning. PBL graduates’ ability to deal with problems and to
retrieve information may be an important index for life-long learning (Shin et
al., 1993).

PBL curricula are often integrated across the sciences basic to medicine, as
well as among departments and activities such as clinical skills and doctor-
patient-society courses that have traditionally been restricted to particular
years of the curriculum (Walton & Matthews, 1989). By utilizing cases and
problems designed to match student perception of their future profession and
their current knowledge, PBL serves as a powerful stimulus for their intrinsic
motivation to learn (Dolmans et al., 1997). The integration of subjects also
permits an emphasis on other important aspects of the training of future
competent health professionals, such as communication, teamwork, and
professional attitudes, values, and ethics. The combination of early and
sustained community and primary care experiences with carefully selected PBL
cases relevant to priority community health problems can synergize with the
promotion of population and community health education (Neufeld et al.,
1997).

How is PBL Being Implemented?

A wide variety of curricula purported to be PBL are practiced (Barrows, 1986,
Harden & Davis, 1998). In many schools, the PBL format eventually
implemented largely mirrors the willingness of the faculty to shift from the
role of ‘instructor of knowledge’ to ‘facilitator of learning’ and to accept
‘central’ rather than ‘departmental’ control of the curriculum. Students may
play an important role in discussing the transition from a ‘traditional’ to a PBL
curriculum, either negatively by expressing fear of inferior education, or
positively by opting for a more self-directed approach to learning (Visser,
1997). Local circumstances (e.g., lack of resources to provide sufficient rooms
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for small-group meetings or to equip an adequate library) may hamper the
implementation of a PBL curriculum. Many schools, however, have developed
excellent programmes with minimal resources (Ilorin, Umtata, Ilo-Ilo, to name
a few).

One successful strategy in transforming a curriculum is to offer as a pilot
experiment a single course or semester in a PBL format (Kantrowitz et al.,
1987, Mennin & Kalishman, 1998). The likelihood of success for this approach
is enhanced when there is little or no competition from the traditional
curriculum. It is important that unscheduled hours given to students to pursue
learning issues related to tutorial problems not be scheduled for other purposes.
Optimal conditions for pilot experiments are difficult to achieve.

Another strategy involves a group of dedicated staff creating a PBL parallel
track for a limited number of students. Leaving the traditional curriculum in
place, interested staff and students can undertake the design and implementa-
tion of a PBL curriculum. When fully developed, outcome studies may be
undertaken to compare the efficacy and efficiency of both programmes.

Several schools have recently demonstrated the feasibility of changing from
a traditional to a PBL curriculum (DesMarchais, 2001, van Rossum, 2000,
Schwartz et al., 2001). Most commonly, 3—5 years are needed to reach an
agreement among the staff to plan, develop, and begin the implementation of
the PBL curriculum. An unavoidable drawback of this approach (and of
expansion of a parallel track as described above) is the temporary co-existence
of an ‘old’ and a ‘new’ curriculum. Students in the old curriculum may feel
neglected by staff who are absorbed with implementation of the new one.

No doubt the planning and development of a new school provides an
excellent opportunity to commence a PBL curriculum. Even if such a school
eventually were changed to a more traditional educational approach, that
transformation would probably be easier than changing a traditional program
into a PBL one.

What are Some of the Qutcomes?

Recent reviews have summarized the literature on outcomes (Vernon & Blake,
1993, Albanese & Mitchell, 1993). In addition, several thoughtful discussions of
PBL are available in the literature (Norman & Schmidt, 1992, 2000, Schmidt,
1993, Regehr & Norman, 1996, Nendaz & Tekian, 1999, Barrows, 2000). The
comments that follow will draw in part from the above literature, to which the
reader should refer for additional details.

The majority of the data concerning outcomes of PBL are descriptive and
quasi-experimental. In general, studies on PBL are difficult to compare or
generalize due to wide variances in conditions, settings, practices at different
institutions and small numbers of participants. In addition, variances in
assessment methodologies and differences of opinion as to the objectives of
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medical school curricula make obtaining data as to the effectiveness of a
curriculum inherently difficult. There is, however, general agreement that
students prefer the challenge, stimulation, and motivation offered by PBL and
that development of critical thinking skills is an important component of
medical education. Overall, comparisons of students in PBL programmes to
those in traditional programmes have yielded the following results:

Academic Achievement

Students perform a little better or a little worse on standardized examinations
of basic science, such as the USMLE Step 1 exam used in the United States and
better on progress tests used in The Netherlands. Results vary from school to
school based on curriculum and individual programme characteristics. Overall,
there is not a significant difference in performance based on pedagogy. Basic
science grades derived from performance on objective examinations are not
significantly different as a function of teaching/learning methods. There is
evidence that long-term recall is enhanced for students in a PBL curriculum.
The rate of progress through school (the attrition rate; irregular progress) is
better or not different for students in a PBL vs. a traditional curriculum.

Clinical Achievement

In general, students from PBL vs. traditional programmes appear to have
superior clinical skills and perform better in the clinical setting. PBL students
may score higher on tests of humanistic knowledge, attitudes, and skills. There
is a slight trend toward a significantly higher test score on standardized tests
during the clinical years. Results of performance on tests of clinical knowledge
are similar or slightly higher for students in PBL curricula compared to more
traditional curricula.

Approaches to Learning

There are reported differences in how students study and approach their
learning based on whether they are in a PBL or a traditional curriculum.
Students in PBL more often indicate that they study for understanding and
meaning, whereas students in more traditional curricula indicate that they study
more often for rote learning and memorization. PBL students use the library
more often, utilize a wider variety of learning resources, and choose those
resources in a self-directed way rather than as assignments from teachers.
Students in PBL tracks report being more satisfied, less stressed, and more
positive about their learning environment when compared to students from
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traditional tracks. They are more likely to report that their early medical school
years were challenging, engaging, and difficult compared to students from
traditional programmes, who report their experience as being irrelevant,
passive, and boring.

Graduates

Graduates of McMaster University and the University of New Mexico School
of Medicine report being as prepared or more prepared for post-graduate
study and practice compared to graduates of traditional programmes. Clinical
ratings by post-graduate supervisors found graduates from these PBL
programmes to be equal or superior to other students in specified areas
and competencies. Graduates from McMaster University were more likely to
spend more time in direct patient care and to pay more attention to
psychosocial issues (i.e., bill more for psychiatric, pediatric, maternal and
infant services).

Career Preference

There is no evidence that either the PBL or traditional curriculum approach by
itself promotes selection of careers in primary care or tertiary care.

Teacher Satisfaction

There is general agreement among faculty that PBL is a satisfying way to teach
and interact with students. Faculty who teach do so because they enjoy being
with students. PBL provides more opportunity for teachers to spend quality
time with students.

Costs and Time

Studies show that the costs in terms of faculty time and effort are
approximately the same for PBL and traditional programmes. With higher
numbers of students, more faculty time is required for PBL programmes,
however it may be more related to faculty development, non-tutorial
education and support requirements. Using larger groups and modifying
some techniques can allow for some of the advantages of PBL while
minimizing the effects of somewhat larger group sizes. Teachers in PBL vs.
traditional curricula spend more of their time dedicated to teaching with
students.
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Global Outcome

There can be no doubt that the advent and dissemination of PBL around the
world has contributed greatly to a reexamination of our pedagogical
approaches to the health professions. This has occurred during a time
characterized by the rapid growth of information and technology, greater
demands on health service systems, and a reexamination of how health
professional institutions organize and conduct the education of future
professionals. All things being equal, PBL is a more enjoyable and stimulating
way to learn.

Clearly there is a need for more research and a greater application of what
we have learned with respect to the education of health professionals. For
example, we need to know more about the relationship of the quality of care
provided by graduates from different pedagogical programmes. We still know
little about the best approaches to teaching and learning. Teachers in health
professions schools generally have an expertise in a specific domain of
knowledge, but lack training and developed skills in educational theory and its
application in their settings. What is the best approach to preparing teachers for
PBL?

What are Some of the Lessons Learned?

One lesson that has emerged repeatedly is the risk of compromising the
benefits of PBL when it is blended, hybridized, or otherwise placed in
competition or juxtaposition with more traditional approaches to education.
Learning in small-groups is much more difficult with a little PBL and a lot of
traditional pedagogy. In curricula that combine PBL and more traditional
methods, students may view PBL as secondary to more traditional aspects of
the curriculum if assessment strategies do not reflect tutorial skills and content
in a significant way. In addition, close association between lecture and tutorial
material may attenuate students’ self-directed evaluation of new information
and provide a false sense of a deeper understanding. There is continuing
necessity for well-trained teachers who can conduct small-group PBL sessions
skilfully. Training needs to continue and be iterative over time beyond a short
single introductory session. Assessment methods for students in PBL
programmes need to be consistent with how students learn.

Parallel tracks as a means of introducing and testing PBL have been shown
to be a successful strategy (Kantrowitz et al., 1987). Community-oriented and
community-based learning is inherently problem-based and provides a natural
environment to introduce PBL or to continue it in another setting. However,
PBL is not inherently community-based or community-oriented. Introducing
PBL into existing traditional curricula is difficult and time consuming (Mennin
& Kaufman, 1989, Mennin & Kalishman, 1998, Schwartz et al., 2001).
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Comments about PBL and Community-Based and
Community-Oriented Learning

Problems come in all forms, sizes, and shapes. Learning about health, wellness,
and disease in communities requires students to listen and observe critically,
and self-directed learning is a necessity. The process by which community
health professionals engage problems is nearly identical to the process used by
students in PBL. The problem comes first. Relevant facts are gathered, the
problem and all participants are identified, hypotheses are formed, and existing
knowledge is called into action, in this case collaboratively with community
members. The testing of hypotheses is often evaluated based on the results and
outcomes of actions taken by health professionals.

It is possible, but more difficult, to learn about community health problems
via paper cases in a PBL tutorial in a classroom based at a university.
Compared to details of molecular biology or neuroscience, community
problems can appear ‘soft’ and lack well defined details. Further, subspecialist
staff physicians and basic scientists are less likely to identify and write PBL
cases centred around priority health problems of communities than are primary
care and community-oriented practitioners. However, once out in the
community, it is clear to students how little biology they actually know and
how much they need to learn. Once again the need to know can be harnessed as
a force for learning. In this case, it is fully integrated with behaviour and
population issues of the community.

For students, the breadth of learning issues is much wider in communities.
It is here that psychosocial issues and economic, environmental, and
behavioural determinants of health and disease can be experienced and
learned first-hand. In community learning programmes, students typically
keep records of the patients they see, the problems they encounter, and the
learning issues they study. In many programmes, students are also required
to provide a community service or conduct a study or project in the
community.

The inextricable role of economics, education, transportation, employment,
and public health are highlighted and, in the opinion of the present authors,
learned best through direct and sustained experience in the community. The
life style and community role of the health professional is experienced, and the
importance of role models and mentors cannot be overestimated.

What are Some of the Challenges?

The growing popularity and increased application of PBL presents significant
challenges for all of us. To date, research related to PBL has been more
descriptive than predictive (Norman & Schmidt, 2000). Many questions remain
unresolved, including:
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e To what extent does PBL contribute to lifelong learning?

e What are the critical aspects of cases or problems that must be constant, and
which aspects can be variable?

e What is the best way to select, prepare and sustain faculty/staff for their roles
as tutors?

e How is assessment of learning best done where PBL and more traditional
learning methods are combined?

e To what extent do we know if there is an optimal combination of pedagogical
methods?

e What strategies work best for the transformation and integration of PBL into
existing curricula?

e What are the benchmarks and criteria for a successful programme?

e What data do we need to be collecting to be able to determine if PBL grad-
uates practice differently compared to graduates from many other traditional
programmes?

e To what extent will we be able to link educational pedagogy to health indices
outcomes for a defined population?

We look forward to the continued scholarly development, application, and
transformation of knowledge in relation to problems of consequence as a
means of improving medical education and the health of the public.
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