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Problem-based Learning in Undergraduate
Dental Education: Faculty Development
at the University of Southern California School

of Dentistry

Timothy R. Saunders, DDS;! and Shireen Dejbakhsh, DDS?

The University of Southern California School of Dentistry (USCSD) seeks to educate oral health
professionals with a balanced curriculum covering health promotion, risk assessment and disease
prevention, diagnostics, treatments, and therapeutics. Based on critical analyses of a 5-year educa-
tional demonstration project, the USCSD proposed to use problem-based learning (PBL) to achieve
its goals. Among the many changes required to convert a traditional dental educational curriculum to
PBL, none is more important than that of faculty development. To achieve this, the USCSD Curriculum
Subcommittee on Faculty Development, Mentoring, and Evaluation has designed and implemented a
series of workshops to train its faculty as facilitators. There are four Core Skills Workshops: PBL
Process Workshop, Facilitation of Learning Workshop, Student Assessment and Feedback Workshop,

and PBL in the Clinical Environment.
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S A professional oral health learning organi-
zation, the University of Southern California
School of Dentistry (USCSD) seeks to improve
critical thinking and the biological and behavioral
foundations of clinical care for individuals, fami-
lies, communities, and populations in a multicul-
tural environment. The USCSD seeks to educate
oral health professionals with a balanced curricu-
lum covering health promotion, risk assessment
and disease prevention, diagnostics, treatments,
and therapeutics. Based on critical analyses of
a b-year educational demonstration project, the
USCSD proposed to use problem-based learning
(PBL) to achieve its goals.! This pedagogy empha-
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sizes student-centered, inquiry-based strategies
of learning, with learners who address develop-
mentally appropriate patient-based problems. In
PBL, learners work in small groups, which usually
consist of six to eight students as indicated by lit-
erature to be the optimal size for a group.?® These
small groups require full participation and use fac-
ulty as facilitators or skill experts. The PBL model
emphasizes critical thinking, self-assessment and
evaluation, small group learning, and early intro-
duction to clinical dentistry with vertical group
practices. The PBL model provides a learning
approach resulting in clinical excellence; life-long
learning habits; and a keen interest in leadership,
science, and innovations in clinical dentistry.*

Problem-Based Learning

Problem-based learning originated in medical ed-
ucation in the 1960s at McMaster University,
Ontario, Canada, and was originally promoted
as a novel learning strategy in which students
would be enabled to escape traditional textbook-
and lecture-based teaching styles, which were
vilified as promoting rote memorization, in fa-
vor of a small group, problem-oriented approach
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The Process of Problem-Based Learning
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Figure 1. The process of
problem-based learning.

that would better develop general problem-solving
skills. Currently, the PBL pedagogy has been
applied in most medical schools in the United
States.! Medical education literature has shown
that students whowere enrolled in medical schools
using PBL were more prepared for clinical patient
care, since they learned the material in a context
similar to the final application. It has been stated
that “the closer the resemblance between the situ-
ation in which something is learned and the sit-
uation in which it is to be applied, the better the
performance. This phenomenon is called encoding
specificity. It is practiced during clinical lectures
or clerkships, where students acquire knowledge
related to patient problems that have characteris-
tics in common with what students will encounter
in later professional life”.”

Although educational research indicates that
students in PBL environments master material at
a much higher level and in a manner more appro-
priate to patient evaluation and care, dental edu-
cators have been slow to adapt teaching programs
to this paradigm.® In North America interest in
a PBL-based curriculum was further promoted
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by the 1995 Institute of Medicine Report, Dental
Education at the Crossroads, which strongly urged a
reassessment of current dental curriculum.” Sub-
sequently, the USCSD committed to a strategy
of using a student-centered, inquiry-based PBL
pedagogy for both the basic and clinical sciences.®

Working in small groups, students/learners in-
vestigate a problem following a specific process un-
der the guidance of a faculty facilitator. In the PBL
process, the students first identify the facts related
to the problem, that is, those pieces of information
known to be true (Fig 1). Based on the facts of the
problem, the students engage in a stage of critical
thinking to generate their ideas about the nature
of the problem. The ideas, which can be prioritized
from most likely to least likely, represent what the
group thinks about the case. Likewise, these ideas
help establish the group’s learning needs — those
pieces of information that need to be discovered.
The discovery of new facts based on the content of
the resources applied to the learning can be used to
evaluate the ideas and refine the group’s thinking
about the problem. Through group discussion, the
students master the learning needs and advance
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PBL PROCESS WORKSHOP (full-day)

Description: How students use the PBL process and the small group environment to
learn, to apply knowledge, to assess limits of knowledge, and to perform self and peer
evaluations (designed for those with limited to no PBL case facilitation).

Format: PBL experience via role play

Participant Objectives:

e To increase understanding of how facts are distinguished, ideas based on facts are
generated and appropriately defined, and learning issues are defined by learners
going through a PBL case

e To increase understanding of how students use resources to generate leaming
needs relevant to the case and their group’s ideas

s To increase awareness of how students gauge their limit of understanding from a
PBL case

* To increase understanding of the importance of reviewing case outcomes and
defining unresolved learning issues

* To increase understanding of the importance of conducting self and peer review

To increase understanding of the ingquiry-based, student-centered learning
approach used in the problem-based learning program

Figure 2. PBL process ®
workshop.

their individual knowledge base, essential to de-
veloping those competencies associated with the
new graduate dentist.® The learning needs serve
as the curricular content of the dental educational
program. The problems presented over 4 years
of dental education contribute to the knowledge
base required to better prepare the student to be

a beginning general practitioner.'%9

While the curricular content of this student-
centered, inquiry-based PBL pedagogy appears to
be unstructured, it is, in fact, quite structured,
although largely hidden from the student. Four
themes, namely human structure, human func-
tion, human behavior, and human clinical den-
tistry, are the focus of the 4-year program, pro-
viding a vertical integration of curricular content

facilitator.

Participant Objectives:

Figure 3. Facilitation of
learning workshop. »

FACILITATION OF LEARNING WORKSHOP (half-day)

Deseription: How to guide students through the PBL process and interpersonal problems
using facilitation skills, as well as how to explore the roles and responsibilities of the

Format: Moderated scenario discussion, mock group observation, role play

* To understand the skills necessary to facilitate student groups

¢ Tounderstand and be able to identify student behavior that would prompt
intervention by the facilitator

To understand the roles and responsibilities of the facilitator in the student group
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Participant Objectives:

assessment

Figure 4. Student Assess-
ment and feedback work- .
shop.

STUDENT ASSESSMENT AND FEEDBACK WORKSHOP (half-day)

Description: Strategies for assessing and giving feedback to students on PBL process.
Criteria and behavior are assessed during the case, while the practice for giving and
receiving feedback is evaluated.

Formai: Moderated scenario discussion, mock group observation, role play

¢ To increase understanding of the importance of accurate individual PBL process

* Toincrease understanding of how to define and emphasize the criteria for student
performance evaluation in PBL cases

* To provide the faculty with an understanding of how, why, and when assessment
is conducted in PBL cases

* Toincrease understanding of how to use the eriteria-based evaluation system to

record student performance in an objective format (grades)

To increase understanding of how to provide constructive feedback during the

facilitator-to-student meetings based on standard performance criteria

that seeks to avoid any segregation into preclini-
cal and clinical components. These four themes
extend throughout the course of the program,
although the proportions of each do change. Thus,
while structure and function dominate the earlier
trimesters, behavior and dentistry dominate the
later trimesters.’

Faculty Development

Among the many changes required to convert a
traditional dental educational curriculum to PBL,
none is more important than that of faculty de-
velopment.® Faculty must adapt from their tra-
ditional role as teacher/instructor to that of a
facilitator of learning for student groups. In a PBL
curriculum, the faculty facilitator works directly
with the student group to explore the problem,
extract the relevant facts, generate hypotheses,
and identify the learning needs the students are
required to research to better evaluate their hy-
potheses. In all of this, the facilitator does not act
asateacherorasacontent expert but seeks to help
the students work with the problem (case) to gain
maximum benefit from their learning. If the facil-
itator instead guided the students through discus-
sion, facilitator-to-student exchange would pre-

dominate, thereby decreasing student-to-student
exchange, ultimately hindering student-centered
learning, one of the key elements of PBL.!%!! This
is a demanding new role for many faculty and
will require both prior learning, sensitization, and
practice before proficiency can be achieved.® %16
To this end, the USCSD Curriculum Subcom-
mittee on Faculty Development, Mentoring, and
Evaluation has designed and implemented a series
of workshops to train its faculty as facilitators.!’
There are four Core Skills Workshops, including
the PBL Process Workshop (full-day), Facilitation
of Learning Workshop (half-day), Student Assess-
ment and Feedback Workshop (half-day), and PBL
in the Clinical Environment (full-day).

The PBL Process Workshop demonstrates,
through role-playing, how students use the PBL
process and the small group environment to learn,
to apply knowledge, to assess limits of knowledge,
and to perform self- and peer- evaluations. The
faculty objectives are listed in Fig 2.

The Facilitation of Learning Workshop describes
how to guide students through the PBL pro-
cess and interpersonal problems using facilitation
skills, as well as how to explore the roles and
responsibilities of the facilitator. The faculty ob-
jectives are listed in Fig 3.
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feedback are addressed.

Participant Objectives:

to self-evaluate

Figure 5. PBL in the clin- *
ical environment.

PBL IN THE CLINICAL ENVIRONMENT (whole day)

Description: This workshop is designed to familiarize faculty with the sequence of
learning for students in the PBL pedagogy as well as with clinic-specific facilitation
processes that are used as a continuation of case learning and simulation lab learning.
Assessment of student skills and professionalism as well as giving and receiving

Format: Moderated, multi-part, scenario discussions

e  To recognize the need for clinical performance standards appropriate to the level
of development of first through fourth year dental students

¢ To understand that evaluating clinical performance involves not only measures of
surgical competency but also of professionalism, patient management, and ability

e To provide faculty with an understanding of how to assess the clinical knowledge
of each of the students they are to supervise for a given day

* To provide faculty with an understanding of the pre- and post-clinical sessions,

and to provide them with the facilitation skills necessary to make the experience

most beneficial for the students

To provide the faculty with an understanding of how facilitation skills in pre- and

post- sessions can enable them to maximize their effectiveness on the clinic floor

The Student Assessment and Feedback Workshop ex-
plains strategies for assessing and giving feedback
to students on the PBL process. Additionally, stu-
dent behavior is assessed during the case, while
giving and receiving feedback is evaluated. The
faculty objectives are listed in Fig 4.

The fourth workshop, PBL in the Clinical Environ-
ment, seeks to familiarize faculty with the sequence
of learning for students in the PBL pedagogy as
well as with clinic-specific facilitation processes
used as a continuation of case learning and simula-
tion lab learning. Assessment of student skills and
professionalism, as well as giving and receiving
feedback are addressed. The faculty objectives are
listed in Fig 5.

Conclusion

Responding to the Institute of Medicine’s study,
Dental Education at the Crossroads, former USCSD
dean Howard M. Landesman, DDS, MEd, initiated
a strategic plan embracing a PBL curriculum,
the culmination of which has been overseen by
Dean Harold C. Slavkin, DDS. The USCSD has

embarked on an educational pedagogy that has
taken the school into the 21st century. PBL most
closely simulates the future practice environment
and encourages students to adopt professional be-
haviors and approaches to patient care that model
the very best in the profession. Future articles
will further examine the impact PBL has had on
USCSD and its students.

References

1. Shuler CF: Application of problem-based learning to clin-
ical dental education. J Calif Dent Assoc 2002;30:435-443

2. LuceroSM, Jackson R, Galey WR: Groups in problem based
learning, in Kaufman A (ed): Implementing Problem-
Based Medical Education. New York, NY, Springer, 1985,
pp- 45-70

3. Fincham AG, Shuler CF: The changing face of dental
education: The impact of PBL. J Dent Ed 2001;65:409-
417

4. Slavkin HC: Dentistry: Shaping the Future of Oral Health.
University of Southern California Strategic Plan 2001-
2006/School of Dentistry, p. 7

5. Schmidt HG: Problem-based learning: rationale and de-
scription. Med Educ 1983;17:11-16

6. Landesman HM: USC’s response to the IOM report on
dental education. J Dent Ed 1996;60:899-903



September-October 2007, Volume 16, Number 5

399

. Alfano MC:: The need to reform dental education: balanc-

ing curriculum to stay ahead of changing times. Compend
Contin Educ Dent 2004;25:10-11

. Schmidt HG: Foundations of problem-based learning:

some explanatory notes. Med Educ 1993;27:422-432

. Fincham AG, Baehner R, Chai Y, e/ al: Problem-based

learning at the University of Southern California School

of Dentistry. ] Dent Ed 1997;61:417-425

. Fincham AG, Shuler CF: USC School of Dentistry

Problem-Based Learning Program: A Guide for PBL Fa-
cilitators: 1999;41 (pamphlet published by USC School
of Dentistry, available upon request to corresponding
author)

. Silver M, Wilkerson LA: Effects of tutors with subject

expertise on the problem-based tutorial process. Acad Med

1991;66:298-300

. Dolmans DH, Wolfhagen IH, Schmidt HG: Effects of tutor

expertise on student performance in relation to prior
knowledge and level of curricular structure. Acad Med

1996;71:1008-1011

13.

14.

16.

Hay PJ, Katsikitis M: The ‘expert’ in problem-based
and case-based learning: necessary or not? Med Educ
2001;35:22-26

Kaufman DM, Holmes DB: The relationship of tu-
tors’ content expertise to interventions and perceptions
in a PBL medical curriculum. Med Educ 1998;32:255-
261

. Regehr B, Martin J, Hutchinson C, ¢t al: The ef-

fect of tutors’ content expertise on student learning,
group process and participant satisfaction in a problem-
based learning curriculum. Teach Learn Med 1995;7:225-
232

Walsh LJ, Seymour GJ, Forrest AS, et al: Differing roles
of the tutor in problem-based learning: The Queensland
experience. ] Dent Educ 1998;62:634-639

. Dalrymple K, Rosenblum A, Crowe D, et a/: USCSD Cur-

riculum Subcommittee on Faculty Development, Mentor-
ing, and Evaluation 2003 (pamphlet published by USC
School of Dentistry, available upon request to correspond-
ing author)



Copyright of Journal of Prosthodontics is the property of Blackwell Publishing Limited and its
content may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.



