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S
tudent-centered problem-based learning (PBL) has been implemented as an alternative

curriculum by several medical schools in the United States and elsewhere.

Recently, attempts to integrate PBL with lecture-based curricula have created

‘‘hybrid’’ curricula with varying amounts of the philosophical underpinnings of

student-centered PBL. Greater clinical and research demands on faculty time threaten to

diminish the use of PBL in existing curricula, whereas opportunities for expansion of PBL

in medical education are being created by community-based and interdisciplinary

education programs.
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Few would argue that it is possible for today’s medical
student to learn in medical school everything he or
she needs to know in the basic medical sciences to
optimally practice medicine. Not only has the amount
of knowledge in the basic sciences grown but also the
importance of some of the smallest details of biosci-
ence is immediately relevant to the diagnosis and
treatment of human disease.

Some suggest that medical school curricula should be
expanded to five or more years, and some medical
schools have begun to require what were once
medical school courses, such as biochemistry, as
prerequisites to medical school admission. The pres-
sure to increase the number of course hours in an
already crowded curriculum has been experienced by
many medical school curriculum committees.

On another front, it has become more apparent that
even though students may be able to respond appropri-
ately to test questions, many are unable to apply their
knowledge to practical medical problems in a clinical
context (1). To approach these problems and the
age-old experience of students not remembering what
they ‘‘learned’’ in the basic science years of medical

school, faculty have developed medical curricula that
attempt to provide early clinical experiences in hopes
of engendering relevance to basic science study and
have initiated courses on clinical problem solving
aimed at teaching students how to solve medical
problems.

A study by Regan-Smith et al. (2) may provide some
insight into the problem being faced. This study
indicates that a large number of students in traditional,
lecture-based curricula often memorize without under-
standing basic concepts in the biomedical sciences
relevant to medicine. If this is true, it is small wonder
that students are unable to learn, retain, and/or apply
the basic sciences to their clinical experiences.

Almost 20 years ago educators at the University of
New Mexico borrowed heavily from McMaster Univer-
sity in Canada to experiment with a new approach to
the problems associated with the explosion in medi-
cal knowledge and the need for students to learn to
apply this knowledge to medical problems. They
employed student-centered problem-based learning in
small groups around common medical problems as
the vehicle for learning the basic medical sciences. In
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this approach the basic sciences were learned in their
medical context. The content of the learning was
dictated by the information needed to understand the
case, the students’ own interests, and the guidance of
rather nondirective facilitators whose function was to
probe, question, and facilitate group processes that
enhance student learning.

The essence of problem-based learning is that the
small group of students and a faculty tutor encounter
all or a portion of a medical problem, such as a patient
presentation with a particular history, signs, and
symptoms. The students decide what information
they need to ‘‘understand’’ the basic science of the
case and ‘‘solve’’ the problem. They then spend time
in individual study pursuing the needed information.
After the period of investigative study, the students
collectively reencounter the case, applying their new
knowledge to understanding the basic sciences sur-
rounding the case and solving the clinical problem. A
second period of study may be needed before the
students conclude the case. In this way students learn,
and learn to apply, the information relevant to the
‘‘problem’’ under consideration.

Whereas the original problem-based learning curricu-
lum at the University of New Mexico attempted to
expose students to a broad spectrum of clinical cases
involving all of the body’s systems, little or no effort
was made to identify the content of the student
learning. Instead, the faculty tutors worked to instill in
students a sense of responsibility to learn the basic
medical science whenever and to the depth necessary
to understand the medical problem at hand, even after
completion of the basic science portion of their
medical education.

From these beginnings problem-based learning, or
PBL, as it came to be known, spread to other medical
schools across the United States. Small group PBL also
saw an earlier or parallel implementation in Europe.
Several schools in the United States such as Bowman
Gray University and Rush Medical School chose, as did
New Mexico, to initiate a PBL curriculum in parallel
with a more traditional lecture-based curriculum.

The results of this curricular approach indicate that
students could effectively learn the basic medical
sciences using self-directed learning in the PBL format

(3). Furthermore, it was shown that these students
report being less stressed than did their peers studying
in a lecture-based curriculum (4). Finally, a study by
Regan-Smith et al. (2) found that PBL students per-
ceive that they understand more of what they learned
and ‘‘memorized less without understanding.’’ Stu-
dents in the PBL curriculum at New Mexico showed a
slower rate of ‘‘forgetting,’’ as measured by repeated
National Board Subject Shelf Examination perfor-
mance, compared with lecture-based students (unpub-
lished data). As a physiologist, I have been pleased to
observe that PBL students learned a particularly large
amount of physiology, probably because of its clear
importance to essentially all medical problems they
encountered.

As the idea of PBL has become more and more
popular, many medical schools have adopted ele-
ments of the approach into their curricula. However,
currently, few schools employ pure student-centered
PBL. Many curricula incorporate the use of small
group-centered case discussions into an otherwise
faculty-centered, lecture-based curricula. This is one
type of a ‘‘hybrid’’ curriculum. The effect often has
been to remove from the student the responsibility
and motivation for selecting the subject matter to be
learned. In many cases even the small group sessions
have become faculty centered. However, whereas the
‘‘student centeredness’’ of the learning has been lost,
the use of clinical cases has been maintained. Conse-
quently, the relevance of the basic sciences has
become more apparent and better appreciated by
students.

Some faculty members who recognize the value of
PBL have tried to implement PBL to enhance learning
in just one or two traditional disciplines. These
attempts usually are fraught with difficulty and often
are frustrating for both students and faculty. The
major difficulties arise in that, whereas the concepts of
the various classic disciplines can be taught in isola-
tion, most real medical problems involve many disci-
plines simultaneously. If students are forced to con-
sider only one discipline, say physiology or biochemistry,
without considering anatomy and/or pathological
mechanisms, they quickly become confused and frus-
trated. The essence of PBL is interdisciplinary integra-
tion and the freedom to explore what is not yet
known by the student. It is extremely difficult
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to use PBL effectively when these opportunities are
not available to the learner.

In some of the current hybrid curricula, PBL has been
added on as a weekly or biweekly exercise to add
relevance to a group of nonintegrated and noncoordi-
nated lecture courses running in parallel. Whereas
students may enjoy the clinical correlation aspects of
such curricular approaches, the pedagogical values of
PBL are severely compromised.

At the other end of the spectrum, PBL has been made a
major part of a well-integrated curriculum combining
PBL and a limited number of lectures. A PBL case is
used to initiate student learning and problem solving.
On completion of a case, lectures are presented that
are tailored to address areas of confusion or difficult
concepts encountered in the case. This approach
provides many of the advantages of student-centered
PBL in a more structured curriculum often desired by
faculty.

Recent history suggests that PBL is more likely to be
incorporated into existing curricula as an add-on or
integrated into current curricula rather than being
implemented as a stand-alone curriculum. Whereas
some student-centered aspects of PBL are lost in these
incorporations, careful integration can effectively
stimulate student learning and enhance problem-
solving skills.

Other factors being constant, one could predict that,
whereas some attempts to develop hybrid curricula
will fail, the integration of basic medical sciences and
clinical medicine will grow. The use of clinical cases
as motivators of basic science learning will also grow,
as will the rich problem-solving opportunities af-
forded by case-directed small-group learning. Whereas
the spectrum of how clinical problems will be used to
enhance learning will be broad, ranging from faculty-
centered and -directed case discussions to student-
centered PBL, the effect can be to improve the
motivation for learning, enhance the retention of
basic science learning, and help develop problem-
solving skills.

OPPORTUNITIES FOR PBL

Perhaps the greatest opportunity for implementing
student-centered PBL is in the clerkships of what are

known as the ‘‘clinical years’’ of medical school.
Whereas some institutions schedule lectures during
the clinical clerkships, many curricula focus the educa-
tional process on experiential learning venues associ-
ated with ward rounds or other faculty and house
officer clinical care activities. This environment offers
a nearly perfect opportunity for student-directed PBL.
Small groups of medical students or students and
house officers can focus PBL on cases developed by
the faculty that ensure exposure to clinical entities
common or important to their discipline. Alterna-
tively, ‘‘real’’ patient cases encountered in the hospi-
tal or clinics may be the focus of study. These PBL
sessions can and should be used to continue the
learning or review of the basic sciences as well as
patient care principles. It should be remembered that
for basic sciences to be a part of the learning, tutors
must require students to address basic science issues.
For this to happen, the basic science faculty must be
involved in the tutorial as tutors or cotutors, or the
clinical faculty must be coached to encourage basic
science learning.

Although in a PBL tutorial, students are presumed free
to select their own learning issues, it is important to
realize that the known interests of, and questions by,
the tutor have a profound effect on the topics studied.
Hence, physiology will be learned if physiologists are
involved. One of the primary goals of basic science in
medical education should be for students to learn the
sciences basic to the practice of medicine and to apply
those sciences to the management of patient prob-
lems.

A factor impacting medical education is the need to
provide more medical personnel to rural and under-
served populations. A possible solution to this need is
to train physicians and allied health professionals in
the underserved areas. Numerous programs have
been initiated to provide training in communities at a
distance from the ‘‘home’’ educational institution.
Many of these community-based programs involve the
training of allied health professionals including nurses,
physical therapists, occupational therapists, or physi-
cian’s assistants as well as medical students. Interdisci-
plinary small-group PBL has been used in some in-
stances at these remote sites with great success (5).
Whereas care must be taken to ensure that learning in
these groups is at an appropriate level for medical
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students, PBL coupled with electronic resource access
has the potential to provide learning opportunities for
students at sites removed from the medical school.

Self-directed learning is the hallmark of the profes-
sional physician, and PBL offers the practicing physi-
cian the opportunity to pursue continuing medical
education (CME) in an effective format. Whereas the
focus of CME for physicians is often on patient
management, an appropriately directed small-group
PBL can serve to help professionals review or learn
new basic science concepts as well as patient care.
Some CME programs have begun to use PBL as a
means of providing continuing education for physi-
cians, and this modality offers a real opportunity for
further use.

A third major opportunity for the effective use of PBL
is in graduate medical education (GME), in which the
learners (house officers, residents, or fellows) not only
need to learn and refine their patient care skills but
also are motivated to learn and review the basic
sciences important to their specialty of medical prac-
tice. Because GME ‘‘classes’’ in a given specialty tend
to be smaller than medical classes, and because the
educational processes are less formalized in most
institutions, GME offers a hospitable environment for
PBL and the effective integration of basic science,
problem solving, and clinical medicine.

In institutions at which teaching is the major activity
of the medical school faculty, as it is in many develop-
ing countries and ‘‘offshore’’ medical schools, re-
sources are limited but much more time and effort are
committed to education. In these institutions PBL is
growing rapidly. As long as there are adequate re-
sources for student learning, including texts and
clinical input, PBL provides a very effective means of
learning the basic sciences in a medical context even
when patients are not physically present.

CURRENT THREATS TO PBL

In 1999, medical education in the United States faces
many challenges, including a potential major loss of
financial and human resources to support the educa-
tional endeavor. The exigencies created by the loss of
clinical income and the demand on clinical faculty to
spend a greater fraction of their time in patient care

efforts are particularly threatening to many schools.
Recent years have also seen greater competition for
research funding in the basic sciences. Consequently,
many basic science educators feel the need to spend
more time attending to their research projects so as to
be more competitive in obtaining and maintaining
research funding. The impact of these pressures on
human and financial resources could have major
detrimental effects on undergraduate medical educa-
tion. Whereas PBL may be more effective as a method
of medical education with respect to the skills of
self-directed learning and perhaps the retention of
knowledge, there is little doubt that small group PBL is
more labor intensive than traditional lecture-based
education. Unfortunately, human labor is the commod-
ity under greatest demand in the current environment.

The current situation in medical schools across the
United States makes one question the future of PBL or,
for that matter, many other educational activities that
are seen as inefficient. For PBL to be optimally
effective, significant effort must be invested not only
in the development and maintenance of appropriate
cases but also in making sure faculty are proficient in
the facilitation of the small-group learning. The future
of PBL in the next century will depend on both the
economics of the activity and the effort extended to
make PBL work.

Address reprint requests to the author at Biomedical Sciences
Graduate Program, University of New Mexico School of Medicine,
Albuquerque, NM 87131.

References

1. Bordage, G., and R. Zacks. The structure of medical knowl-
edge in the memory of medical students and general practitio-
ners: categories and prototypes. Med. Educ. 18: 406–411, 1984.

2. Regan-Smith, M. G., S. S. Obenshain, C. Woodward, B.
Richards, H. J. Zeitz, and P. A. Small. Rote learning in medical
school. JAMA 272: 1380–1381, 1994.

3. Vernon, D. T., and R. L. Blake. Does problem-based learning
work? A meta-analysis of evaluative research. Acad. Med. 68:
550–563, 1993.

4. Kaufman, A., S. Mennin, R. Waterman, S. Duban, C. Hans-
barger, M. Kantrowitz, T. Becker, J. Samet, and W. Wiese.
The New Mexico experiment: education innovation and institu-
tional change. Acad. Med. 64: 285–294, 1989.

5. Scaletti, J. V. Interdisciplinary education in rural New Mexico: a
seven year experience. American International Health Alliance
Annual Partnership Conference, Atlanta, GA, 1997. Washing-
ton, DC: AIHA, 1997.

A J P C E N T E N N I A L

VOLUME 20 : NUMBER 1 – ADVANCES IN PHYSIOLOGY EDUCATION – DECEMBER 1998

S15


