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Objectives. To evaluate the effectiveness of a problem-based learning (PBL) model implemented in
1995 at the University of Mississippi School of Pharmacy.

Design. The third-professional (P3) year curriculum was reoriented from a faculty-centered model of
teaching to a student-centered model of learning. Didactic lectures and structured classroom time were
diminished. Small student groups were organized and a faculty facilitator monitored each group’s
discussions and provided individual student assessments. At the end of each 8-week block, students
were assessed on group participation, disease and drug content knowledge, and problem-solving
abilities. Faculty and student input was solicited at the end of each year to aid programmatic improve-
ment. In 2000, a formal 5-year review of the PBL program was conducted.

Assessment. Recommendations for improvement included clarifying course objectives, adopting
a peer-review process for examination materials, refining the group assessment instruments, and pro-
viding an opportunity for student remediation after a course was failed. A weekly case conference
presided over by a faculty content expert was also recommended. Ongoing critical evaluation during
the following 5-year period was provided by graduates of the program, faculty participants, and
accreditation reviews.

Conclusion. Over our 10-year experience with a PBL model of P3 education, we found that although
the initial challenges of increased demands on personnel and teaching space were easily overcome,
student acceptance of the program depended on their acknowledgment of the practical benefits of

active learning and on the value afforded their input on curricular development.
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INTRODUCTION

The profession of pharmacy evolves to meet the
changing demands of the society it serves. With each
metamorphosis new opportunities arise for expanding
the scope of pharmacy practice. The responsibilities of
pharmacists have grown from appropriately dispensing
medications to providing services that optimize the bene-
fits of pharmaceutical therapies. The knowledge base and
skill sets of pharmacists must expand to address the
patient and institutional needs for such medication therapy
management. The Accreditation Council for Pharmacy
Education (ACPE) recognizes that pharmacy education
must change to accommodate this heightened expectation
of its practitioners. The ACPE’s enhanced requirements
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for accreditation encouraged all schools and colleges of
pharmacy to implement a lengthier and more rigorous
curriculum that prepares pharmacists to fulfill these new
responsibilities and that insures its graduates can adapt to
future professional imperatives.

The Standards for Curriculum published by ACPE
state that “The educational process should promote life-
long learning through the emphasis on active, self-
directed learning.” The standards further state that
curricula should include “teaching strategies to ensure
the adeptness of critical thinking and problem-solving.”"
To assess whether the pharmacy curriculum at the Uni-
versity of Mississippi conformed to ACPE requirements,
areview of our course content and teaching methods was
undertaken. Many of our courses were found to be struc-
tured along the lines of traditional medical school educa-
tion: they were organ-based and they relied upon a
didactic lecture format for teaching. This organization was
especially evident in the third-professional (P3) year,
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when drug information was presented to students in
a modularized fashion (ie, cardiovascular medications
were considered in isolation from gastrointestinal thera-
pies). This teaching model did not profit from the recent
insights of adult learning theorists, in that it provided few
opportunities for active, self-directed learning. From an
assessment standpoint, our curriculum was also deemed
deficient in that educators could not evaluate a student’s
ability to integrate information from different modules
and to apply such integrated content knowledge by solv-
ing clinical problems.? Over-reliance on clinical practice
experiences in the fourth and final curriculum year to de-
velop a student’s critical thinking skills was also noted.
Given that the quality of these extramural experiences
could not be uniformly ensured, no certainty that gradu-
ates had developed these crucial professional capabilities
could be anticipated. After identifying manifold deficien-
cies with the currently employed faculty-centered model
of teaching, the School of Pharmacy reoriented the cur-
riculum by adopting a student-centered model of learning.

A movement away from a didactic teaching model to
an educational design that fostered active, self-directed
learning did not necessarily mean that a problem-based
learning (PBL) model would be adopted. Active-learning
techniques such as small-group discussions or writing
exercises can exist within the confines of a lecture format,
which may also be enhanced by classroom debate, role-
playing, or peer teaching.> A taskforce of Department of
Pharmacy Practice faculty members carefully considered
different options for increasing the student role in facili-
tating self-education. Their review and recommendations
led to a decision to implement a PBL model at the Uni-
versity of Mississippi. Our PBL program provides stu-
dents the opportunity to develop critical thinking and
problem-solving skills in a controlled environment. We
employ these innovative teaching methods in the P3 year
of the curriculum, which is now termed the Pharmaceu-
tical Care course series. The following is a descriptive
report of our program and an overview of our experiences
with a PBL model of pharmacy education.

DESIGN
Expected Outcomes and Learning Objectives
Faculty members were initially enthused to design
a pharmacy curriculum based upon an active-learning
model. However, it became clear that any innovation
would require consensus building within the Department
prior to implementation, as these curricular changes could
be perceived not only as an explicit rejection of the exist-
ing teaching model, but also as an implicit criticism of the
educational theories held by current course directors. To
ease this transition, a committee of interested faculty

members was formed to identify barriers to curricular in-
novation and to formalize a PBL proposal to present to the
whole of the Department of Pharmacy Practice and to the
School of Pharmacy and University of Mississippi admin-
istrators. The PBL Committee began work in the fall se-
mester of 1994 and set a goal of implementing a revised
curriculum 1 year later.

The committee ratified the ACPE standards, which
emphasize that the development of active, self-directed
learning skills is essential to contemporary pharmacy
practice. They also enumerated curricular objectives
drawn from those articulated by Barrows et al.* The
objectives of the PBL course series were to help students
acquire and retain a sound knowledge base, to learn to use
indexing and pharmacy literature resources, to develop
and utilize critical thinking and communication skills in
clinical problem-solving, and to appreciate the need for
lifelong learning.

In their initial review of challenges facing the adop-
tion of a PBL model of education, the committee was able
to identify several issues. Salient among these were the
significant start-up and maintenance costs, including in-
creased demands for teaching space and on personnel
time, and the lack of student recognition of the need for
curricular change. A heightened awareness of the
obstacles ahead allowed the School of Pharmacy the op-
portunity to address these concerns head on and to avoid
potential roadblocks to implementation. However, as
with all institutional change, many issues arose that were
not initially apparent.

Educational Environment

The University of Mississippi grants the doctor of
pharmacy degree (PharmD) after the successful comple-
tion of 6 years of course work, the last 4 years of which are
referred to as professional years (P1-P4). The P3 curric-
ulum is largely under the purview of the Department of
Pharmacy Practice, which is located on the main health
sciences campus adjacent to the University of Mississippi
Medical Center in Jackson. The structure of the P3 year
was completely revised. The existing course requirements
expected students to be present for didactic, classroom
lectures approximately 20 hours per week (Table 1). This
structure provided little opportunity for student-teacher
or student-student interaction. Active learning is time
consuming as it is student-directed and thus less efficient
than teacher-centered learning; therefore, mandatory
classroom attendance time was reduced to accommodate
out-of-classroom research and study. The revised course
curriculum restructured what had been standalone courses
in physiology, pathology, pharmacokinetics, pharmaco-
therapeutics, and physical assessment into a vertically
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Table 1. Third-Year Pharmacy Curriculum Prior to
Implementation of Problem-based Learning Model

Course Fall Spring
Advanced Pharmacotherapeutics 6 hours 9 hours
Pharmacokinetics 2 hours 2 hours
Physiology 6 hours 6 hours
Pathology — 2 hours
Physical Assessment 2 hours —
Computers in Pharmacy 2 hours —
Biostatistics 2 hours —
Drug Literature Evaluation/ — 2 hours
Research Design
Seminar 1 hour 1 hour
21 hours 22 hours

integrated, single-entity course series called Pharmaceuti-
cal Care. The learning topics previously covered over mul-
tiple courses were incorporated into clinical case scenarios
presented to students for discussion in small groups facil-
itated by a faculty mentor. Physical assessment skills were
to be acquired during advanced pharmacy practice experi-
ences (APPEs) in the P4 year. The PBL format was not
believed to be conducive to learning biostatistical analysis,
principles of research design, drug literature evaluation,
and the use of computers in pharmacy, so these curricular
elements were combined as a programmed learning course
presented on compact disc (CD) for at-home study entitled
Information Skills in Pharmacy Practice. Our existing
1-hour course, Seminar Skills Development for Health
Care Professionals, was continued so that students could
forge and hone their public-speaking skills. All students
attended a 1-hour per week class referred to as Pharmacy
Grand Rounds, which allowed students to interact with
faculty members or outside content experts about issues
that arose in their small group discussions. In this revised
curriculum, the time students spent in class decreased by
approximately 10 hours per week, which opened up signif-
icant time for self-directed learning (Table 2).

Students were assigned to small groups of their peers
(maximum 8 students per group) under the direction of
a faculty facilitator. Students and facilitators met 3 times

Table 2. Implemented Third-Professional Year
Pharmacy Curriculum

Course Fall Spring
Pharmaceutical Care I/II/II/IV 6 hours 6 hours
Pharmacy Grand Rounds 1 hour 1 hour
Information Skills 2 hours —
Seminar for Health Care 1 hour 1 hour
Professionals
10 hours 8 hours

per week for 2 hours over an 8-week period or “block.”
Block I and block II comprised the fall semester, and
block III and block IV comprised the spring semester.
Groups and facilitators were randomly reassigned every
8 weeks or at the start of each block. Most full-time fac-
ulty members facilitated two 8-week blocks per academic
year. The focus of small-group learning was problem-
based clinical care scenarios or “cases” developed by
faculty members. Case topics to be discussed during
group sessions were selected to address basic science or
pharmacologic principles, to review common clinical
practice problems, or to explore business, legal, or ethical
concerns encountered by pharmacists (Table 3).

To foster communication among group members
and faculty facilitators outside of meeting times, students
were required to have a computer with Internet access and
e-mail capabilities. In keeping with a model of self-
directed learning, no textbooks were identified as “re-
quired.” A “suggested” reading list was provided, which
included pharmacokinetics and therapeutics references,
a medical dictionary, anatomy and physiology texts, and
a pharmacology text. MicroMedex Healthcare Series
(Thomson Micromedex, Greenwood Village, Colo.) was
made available electronically. Student access to the Uni-
versity Medical Center’s library was assured. To enable
confidential communication between students, faculty
facilitators, and course directors, a dedicated, password-
protected web site was developed.

An early challenge in implementing the PBL curricu-
lum was to develop faculty case-writing skills in order to
generate an operative set of teaching cases. It was esti-
mated that it would take between 20 to 80 hours to develop
a teaching case, depending on its complexity and the con-
tent expertise and experience of the author. A template for
PBL case construction and an accompanying facilitator’s
guide were developed with the cooperation of consultants
from the Mississippi State University College of Veteri-
nary Medicine (a patient case template is available from
the author upon request.). Mississippi State had established
aPBL curriculum in the early 1990s, and proponents of that
program were hired to hold a full-day case writing work-
shop to demonstrate how to adapt teaching cases from
actual patient encounters. The key points they emphasized
were that good teaching cases reflected real life practice
and permitted students to discern pertinent issues of path-
ophysiology and practical therapeutics while mastering
clinical assessment and problem-solving skills (Table 4).

Faculty manpower demands were also impacted by
this curricular reorientation. Small student group organi-
zation is labor-intensive, as a full complement of faculty
facilitators is required for each 8-week block. It was clear
that the personnel required by a PBL model could not be
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Table 3. Case Topics Covered in a Problem-based Learning Model Within a PharmD Curriculum

Minicases Progressive Disclosure (3 sessions) Progressive Disclosure (2 sessions)
Acne Asthma Cystic fibrosis

Alopecia Acute myocardial infarction/ischemic Hepatitis

Anaphylaxis heart disease Respiratory distress syndrome
Anemia Alcoholism/pancreatitis/parenteral Sepsis

Attention deficit hyperactivity disorder
Benign prostatic hypertrophy
Bites

Bronchitis

Cellulitis

Contraception (emergency)
Contraception (pregnancy testing)
Deep venous thromboembolism
End stage renal disease
Endocarditis

Fibromyalgia

Fluids

Formulary review

Glaucoma

Gout

HIPAA

Herbal

Herpes/syphilis
Hyperthyroidism
Hypothyroidism

Immunizations (Adult)
Immunizations (Childhood)
Informed consent

Insomnia

Lupus

Medication therapy management
Meningitis

Obesity

Onychomycosis

Opiate withdrawal
Pharmacokinetics (multiple)
Sexually transmitted diseases
Sickle cell disease

Sinusitis

Stevens-Johnson syndrome
Transplant

Vaginitis

nutrition
Alzheimer’s disease
Anxiety
Atrial fibrillation/stroke
Bipolar disease/teratogenicity
Cancer (breast, lung)
Chronic obstructive pulmonary disease
Congestive heart failure
Crohn’s disease/nutrition
Depression/migraine
Diabetes mellitus (Type 1)
Dyslipidemia/Erectile dysfunction
HIV/AIDS
Hypertension
Leukemia/Catheter occlusion
Metabolic syndrome
Otitis media
Parkinson’s disease
Peptic ulcer disease/gastroesophageal
reflux disease
Rheumatoid arthritis
Seizure disorder

Tuberculosis

met by the Department of Pharmacy Practice’s full-time
faculty members. Therefore, employees of the University
Medical Center’s Department of Pharmacy as well as
faculty members and staff from other disciplines, includ-
ing advanced practice nurses and physicians, were incor-

porated into the PBL teaching team. These case authors
and facilitators were granted adjunct faculty status.
Unlike full-time faculty members, this cadre of educators
committed to facilitate only one 8-week block of PBL
group sessions each academic year, a time commitment
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Table 4. Key Points of Consideration for Faculty in
Case Development

Key Points:
1. Based on “real life” clinical scenario

2. Includes accurate and thorough patient data and laboratory
assessment

3. Learning issue list is comprehensive

4. Students are able to ascertain major learning issues from
information provided

5. Challenges students to think critically

6. Integrates opportunities for problem-solving activities

of approximately 10 hours per week. Pharmacy Practice
assignments were made by the department chair and fac-
ulty members with significant research commitments or
clinical responsibilities were considered for a reduced
teaching load. Faculty members who accepted the respon-
sibilities for coordinating the activities within a block
were also assigned a less rigorous facilitator load. No
additional support personnel were sought for initial
implementation of the PBL model. An existing clerical
position was upgraded to a position for a project coordi-
nator whose job responsibilities were solely dedicated to
the maintenance of the PBL program.

Most academic campuses have ample auditoria and
lecture hall space. However, such large classrooms are not
conducive to group discussions. Facilities for small-group
learning were virtually nonexistent when the PBL pro-
gram was conceived. Several acceptable on-site spaces
were initially identified, including faculty and staff con-
ference rooms, study rooms in the medical library, and
small classrooms within the Medical Center complex. In
1997, space was leased at a private facility, although the
accommodations were not ideal. In 1998, the opportunity
to occupy space in an abandoned retail center that was
converted into a medical mall became available. The
Jackson Medical Mall lies approximately 1 mile from the
main Medical Center and was renovated to consolidate its
outpatient clinics and to provide space for other health care
organizations and community resources. With the support
of the School’s administrators, 10,000 square feet of space
was leased to house the PBL program and an associated
clinical practice site for P4 and graduate resident training.
Ten small group meeting rooms, each approximately 150
square feet, were specifically designed for PBL use. These
rooms are equipped with round conference tables, com-
fortable chairs, white dry-erase boards, flip charts, and
abundant bulletin board hanging space to enhance active-
learning processes. A large classroom with sophisticated
audiovisual and electronic media capabilities was added
to accommodate meetings of the entire P3 class.

The PBL curriculum was phased in for a select group
of students in the fall of 1995. Students classified as P2 in
the 1994-1995 and 1995-1996 academic years were
presented with a curricular option: either complete the
traditional bachelor of science in pharmacy (BSPharm)
program already in place or enter the 2-year program
leading to a PharmD. Those who chose to enroll in the
doctoral program track would be choosing to participate
in the new PBL model during their P3 year. In 1997, the
bachelor degree program was eliminated, those who ini-
tially opted out of PBL participation were the last class of
University of Mississippi students granted this degree.
Conversion to an exclusively doctoral granting program
led to smaller class sizes, which facilitated the transition
to the new active, self-directed PBL format. The entering
Pharmacy School class size has remained consistent at
90 students per year since the beginning of the PBL pro-
gram. Since 1997, the average number of students enter-
ing the PBL program in the P3 year is 80. As the PBL
structure utilizes 9 to 12 facilitators per 8-week block for
4 curricular blocks each academic year, approximately
30 trained faculty facilitators are required to fully service
the program.

Pedagogy/Andragogy

During each week of PBL group sessions, students
were to identify pertinent clinical issues in the care sce-
narios distributed. They were responsible for generating
differential diagnoses and recommending therapeutic
strategies. Moreover, they were to determine which
teaching points required further investigation outside of
group meeting times. Group members rotated through
assigned leadership tasks each week. The “reader” would
read aloud the case being discussed, so as to mimic a real-
time patient case presentation. The “board scribe” would
map patient data, diagnostic hypotheses, and treatment
alternatives on a board in front of the group, as input from
the students were solicited in turn. The “table scribe” was
responsible for maintaining a list of “learning issues” that
arose and for distributing the list to the other students
following class, usually in an e-mail communication.
At the end of the each group discussion, the responsibility
for researching each of the identified learning issues and
for presenting that material at the next session was divided
among the students. In this manner, small group partici-
pants relied upon each other’s individual -efforts
for their learning and in this process became teachers
themselves.

The role of the faculty facilitator was to create an
educational environment in which cooperative learning
could occur. Facilitators were not to steer student dis-
cussions, but to stimulate thought by asking pertinent,
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open-ended questions when the group members seemed at
an impasse. Facilitators were also charged to assess in-
dividual student performances in the group setting and to
report summary judgments at defined intervals. Although
content expertise might be helpful, it was not deemed an
essential element to the facilitator’s role. But, to better
ensure uniformity in each small group’s learning experi-
ence, a weekly facilitators’ meeting was conducted. Dur-
ing this 2-hour session, the case author for the material to
be presented the following week previewed the upcoming
clinical care scenario. Since faculty facilitators often had
outstanding research and patient care responsibilities,
they could schedule classes to accommodate their obliga-
tions. Group sessions could be held from 7:00 am to 7:00 pm.
Badge access to the PBL space was monitored by security
guards, and group rooms were under the lock-and-key
control of the facilitators. Substitute facilitators were
available to cover unavoidable facilitator absences.

Content

The PBL course materials were based on instructive
patient cases prepared in a standardized format. Eight
major cases, termed ““progressive disclosure cases,” were
covered in each 8-week PBL block. These cases were
presented over 2 to 3 group sessions during which patient
information was revealed and discussed as it was dis-
closed, so as to mimic real-world pharmacy practice in
an ambulatory clinic, hospital setting, or retail space
(an example of a progressive disclosure case is available
upon request). Case materials were presented over
approximately 20 to 30 pages, of which the facilitator
would distribute 5 to 10 pages per group session. Students
would identify and discuss learning issues after each page
was distributed and prior to the progressive disclosure of
the next page of clinical information. To ensure the uni-
form quality of the educational content, each progressive
disclosure case was previewed by a faculty member who
had attended the workshop on case authorship.

Although students were to work through the present-
ing complaint, past medical history, physical findings,
and diagnostic test results of the patient case as it
unfolded, the patient diagnosis was identified at the close
of the first group meeting. Each student was held respon-
sible for preparing a proposed ‘““treatment plan” to submit
at the next group meeting for facilitator review. To allow
adequate time to complete this assignment, one day must
elapse between the scheduling of the first and second
group sessions. The treatment plan should include initial
medication recommendations, therapeutic and adverse
effect monitoring parameters, a plan for patient and fam-
ily education, and an alternate treatment plan in case the
initially outlined therapy was not tolerated or was inef-

fective (Appendix 1). The faculty assessment of the
quality of these treatment plans was one factor consi-
dered in their final evaluation of each student’s group
performance.

The week-long progressive disclosure cases were
supplemented by so-called “minicases.” These clinical
care scenarios were designed to be read during a single
group session and did not require the preparation of a writ-
ten treatment plan. Learning issues contained in a mini-
case were to be straightforward and limited. These cases
were provided prior to class sessions and students were
expected to be fully acquainted with the disease state
presented, the pharmacokinetic or pharmacodynamic
issues addressed, or the common pharmacologic in-
tervention employed. The academic demands imposed
by minicases escalated over the year, beginning with
1 minicase per week in the second block and increasing
to 3 minicases per week in the fourth block (Appendix 2,
Appendix 3).

Evaluation Methods

Faculty members believed that students should be
evaluated on more than knowledge acquisition and reten-
tion, since the fundamental premise of a PBL model was
the development of critical thinking and problem-solving
skills. An evaluation system was proposed that consisted
of facilitator assessments of student group performance,
a content-based written examination, and an examination
to test problem-solving skills based upon the presentation
of anovel clinical care scenario. Students were to receive
a final grade for each 8-week block constructed from
a weighted average of these and other evaluation compo-
nents (Table 5). The group performance assessment was
to be based upon student participation in group learning:
to what degree they cooperated with their peers during
group sessions and how well they communicated their
research insights to the group during subsequent meet-
ings. Self- and peer evaluations were also solicited, and
these assessments as well as those of the facilitator eval-
uations would contribute to the final grade. Evaluation
was reciprocal, with students completing a blinded eval-
uation of each new facilitator they encountered in their
group sessions. The knowledge and comprehension, or
content examinations not only emphasized those learning
issues prompted by case discussions for that block, but
also assessed cumulative learning across the curriculum.
The questions which composed the content examinations
were submitted by case authors. The problem-solving
examination was grounded in cases that were not pre-
sented during group sessions, so as to test the students’
abilities to work through unfamiliar patient care con-
cerns. These cases were provided in advance, so that
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Table 5. Determination of Course Grades in the Initial
Problem-based Learning Model

Percentage of

Component of Course Grade Course Grade

Facilitators evaluation of 20
performance in group
Peer evaluation

Self evaluation
Problem-based examination 35
Content examination 35

students had the opportunity to generate responses after
self-directed investigation. The novel case for the prob-
lem-based examination was constructed by one of the
faculty case authors as well. Both written examinations
were administered only once at the end of each §8-week
block.

Approval of Proposed Design

The PBL Committee circulated its proposal on cur-
ricular reform among Department of Pharmacy Practice
faculty for comment before formally presenting its
recommendations in final form in January 1995. It was
approved after the unanimous acquiescence of all depart-
mental faculty members. Before proceeding beyond de-
partment-level approval, the Executive Director of ACPE
was consulted. Departmental leaders desired to reassure
potential skeptics that these innovative curricular revi-
sions would not jeopardize school accreditation. Specific
concerns were addressed with the Director, paramount
among these was the fact that by adopting an integrated
PBL model explicit course identifiers would be lost (eg,
no “pharmacotherapeutics” grade would be so identified
on a student transcript). The Director reviewed the pro-
posal and offered full and enthusiastic support, though he
encouraged the faculty to adopt a rigorous program of
course evaluation.

After favorable extramural acceptance was assured,
further University approval was sought and granted. Over
several months, the Curriculum Committee of the School
of Pharmacy, the full faculty of the School, the Under-
graduate Council of the University of Mississippi, and the
Academic Council of the University all agreed to approve
the proposed PBL curriculum. Under the optimistic as-
sumption that all necessary approvals would be obtained,
faculty development and additional logistic planning was
initiated in the spring of 1995. This foresight allowed
successful implementation of the new educational model
in the fall semester of 1995. Adoption of a PBL model of
education at the University of Mississippi was achieved

through an open process that sought consensus on curric-
ular change at each phase in its development.

ASSESSMENT

Curricular innovations are usually conducted in small
test groups that can be evaluated concurrently with the
standing teaching model. We committed all of our edu-
cational resources to a complete overhaul of the P3 cur-
riculum; therefore, a comparator cohort was not available
to assess the effectiveness of the PBL model. Longitudi-
nal comparisons against historical data were also prob-
lematic, as we adopted new performance measures for the
new program. Overall student performance has been
tracked, and while the data do not definitively reveal im-
proved outcomes, no decline in student achievement has
been seen (Table 6). Consistent graduate performances on
extramural measures such as the North American Pharma-
cist Licensure Examination (NAPLEX) has been the rule.

Stakeholder perspectives on the PBL initiative were
actively sought since the program’s inception. As our
initial curricular review was spurred by new ACPE stand-
ards, we eagerly anticipated their accreditation review in
2000. The ACPE had previously visited the School of
Pharmacy in 1993, prior to the implementation of the
doctor of pharmacy degree program. Their more recently
registered Evaluation Form Report commended the De-
partment of Pharmacy Practice for its new PBL model of
professional education. The accreditation body observed
that successful implementation had occurred, and recom-
mended an ongoing internal review process to identify
any needed curricular refinements.

The student body did not uniformly accept our edu-
cational innovation. Some self-appointed advocates
voiced strong concerns over the curriculum’s sole reli-
ance on PBL instruction and the academic burdens im-
posed by self-directed learning. They also criticized what
they viewed as vague and subjective performance assess-
ments. Concerned faculty members also believed that the
grading scheme was flawed, but for different reasons. As
initially conceived, the final grade for the Pharmaceutical
Care course series was a calculated average of perfor-
mance on its different components (Table 5). Faculty
members came to realize that students could essentially
fail one curricular component, yet achieve a summary
passing grade by focusing their attention on 1 or 2 com-
ponents and disregarding the others. Some faculty mem-
bers also questioned whether a PBL model was adequate
to convey sophisticated or complicated content knowledge.
Like many students, some group facilitators believed
that supplemental didactic lecture presentations were still
necessary to insure content knowledge acquisition. Due to
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Table 6. Third-professional Year PharmD Curriculum (2001-present)

Course Course Code Fall* Spring*
Pharmaceutical Care I: Knowledge and Comprehension PRCT 555 3 hours —
Pharmaceutical Care I: Problem-solving PRCT 556 3 hours —
Pharmaceutical Care I: Group PRCT 557 2 hours —
Pharmaceutical Care II: Knowledge and Comprehension PRCT 558 3 hours
Pharmaceutical Care II: Problem-solving PRCT 559 3 hours
Pharmaceutical Care II: Group PRCT 560 2 hours —
Pharmaceutical Care IlI:Knowledge and Comprehension PRCT 561 — 3 hours
Pharmaceutical Care IlI: Problem-solving PRCT 562 — 3 hours
Pharmaceutical Care IlI: Group PRCT 563 — 2 hours
Pharmaceutical Care 1IV: Knowledge and Comprehension PRCT 564 — 3 hours
Pharmaceutical Care IV: Problem-solving PRCT 565 — 3 hours
Pharmaceutical Care 1IV: Group PRCT 569 — 2 hours
Information Skills in Pharmacy Practice PRCT 551 1 hour
Seminar Skills for the Health Care Professional PRCT 566/567 1 hour 1 hour
Pharmacy Biomedical Ethics PRCT 568 — 2 hours
18 hours 19 hours

*Credit hours (not time spent in class)

these and other concerns, a formal review of the PBL
initiative was conducted at the 5-year mark.

PBL Commission Review (1995-2000)

In 2000, a PBL. Commission was charged with con-
ducting a thorough review of the structure and content of
the Pharmaceutical Care course series and with recom-
mending any curricular changes deemed necessary to
improve student education. The 5 member panel was
composed of 4 Department of Pharmacy Practice faculty
members, all of whom were aware of the development of
the program and had participated as case authors or
facilitators. The final commissioner was recruited from
outside the Medical Center campus. Although the fifth
member was not fully acquainted with the program, she
was knowledgeable in undergraduate education design
and was positioned to provide an extramural perspective.

The Commission solicited input from faculty members,
students, and graduates, and based on this narrative feed-
back identified several areas for improvement. They specif-
ically drew attention to the need to clarify course objectives,
vet the examination materials, refine the assessment tools,
and offer failed students an opportunity for remediation.
They also recommended the addition of a weekly case
conference to be attended by the P3 class as a whole.

The Commission found that stated course objectives
did not correlate well with items on the content and prob-
lem-solving examinations. Indeed, the examinations
themselves did not always adhere to their curricular in-
tent. Problem-solving abilities were necessary to answer
questions on the content examination, and the tool used to

assess problem-solving skills required a sufficient level of
content knowledge for successful completion. The com-
missioners also found a lack of consistency in the format-
ting of examination questions. Examinations were
constructed from questions submitted by multiple case
authors, many of whom did not adhere to the recommen-
ded standards.

The panel members accepted the student argument
that the examinations were ‘““high stakes” endeavors that
provoked significant performance anxiety. As initially
structured, only one content and one problem-solving
examination was administered at the close of the 8-week
block, which cumulatively covered the case material over
that period. The commissioners believed that stress over
this single opportunity to demonstrate proficiency might
hinder the performance of vulnerable individuals.

The Commission also expressed concern over the
assignment of a single final grade for the Pharmaceutical
Care course series. For students who failed, the only option
for those who desired to progress in their professional ed-
ucation was to repeat the same course during the same time
period the following academic year. Educational blocks
were built of unique content materials that were only of-
fered in a scheduled sequence. Because it was thought that
mastery of 1 block was necessary for the completion of
subsequent blocks, the initial PBL grading policy pro-
hibited progression to the next course in the series, should
a student be unsuccessful in an earlier Pharmaceutical
Care course. The commissioners believed that this system
was flawed and that students were disadvantaged both
educationally and financially by this unforgiving structure.
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Finally, the Commission recognized the student
desire for an opportunity to interact with faculty members
after completing their patient case reviews, to discuss
unresolved learning issues and to have their outstanding
questions answered by the case authors. The panel mem-
bers also ratified faculty concerns that some PBL course
materials might require content expert presentation. The
originally adopted PBL model allocated no class time
specifically for case author-student interaction, which
the commissioners viewed as problematic.

DISCUSSION

The PBL Commission completed their review, pre-
sented their recommendations to the Department faculty,
and received final approval for a curricular update in July
2000. The prompt and timely completion of their work
allowed for these structural changes to be implemented
in the fall semester of the 2000-2001 academic year
(Table 7).

To rectify the misalignment between curricular intent
and test assessment, the Pharmaceutical Care course se-
ries was restructured. This 8-credit hour course that for-
merly yielded a single grade, which was the average of
performance measures over an 8-week block, was divided
into 3 separate and individually graded courses based
upon Bloom’s taxonomy of learning: Knowledge and
Comprehension (3 credit hours), Problem-solving (3
credit hours), and Group (2 credit hours).” Content exami-
nations were recast to minimize problem-solving and to
focus on knowledge recall. The format was no longer
patient case-based, but consisted of multiple-choice, list-
ing, matching, and true or false questions. A mid-point
examination was also instituted to reduce student stress
over the perceived “all or nothing” nature of a compre-
hensive final. The new Problem-solving examination
remained at the end of each block. In order to minimize
content knowledge, this test was designed to be adminis-
tered open book. Questions were constructed to assess
higher-level learning: application, analysis, synthesis,
and evaluation.” Education theorists believe that these

abilities move up a pyramid in a hierarchical manner.
Block I problem-solving focuses on application, thereaf-
ter moving in Block II to analysis, Block III to synthesis,
and ending with problem-solving focused on evaluation
aspects of clinical care in Block IV. The Problem-solving
examination is now given in 2 separate 4-hour sessions
on the last day of each 8-week block. A wide variety of
standard reference materials are available at the test site,
but students may not access their own prepared study
materials or electronic media.

To address the PBL Commission’ s concerns over test
preparation, 2 standing committees were formed to
review the examination materials submitted by case
authors. The Knowledge and Comprehension Committee
reviews submissions for appropriateness and clarity as
well as accuracy. Committee members are empanelled
for an entire academic year and are responsible for vetting
the preparation of 2 tests per 8-week block or 8 examina-
tions per academic year. This Content Committee meets
for approximately 2 hours each week. The Problem-solv-
ing Examination Committee members also serve a 1-year
term, but they compose the examination questions them-
selves to ensure that each open-book test assesses the
appropriate problem-solving skills. This committee
meets for one hour each week to prepare a single exam-
ination for each 8-week block, or 4 examinations per ac-
ademic year. These committees consist of 3 members,
plus a chair and a chair-elect. The chair of each committee
is also the course director for that respective component of
the Pharmaceutical Care course series. Faculty partici-
pation on a committee or as a course director is voluntary.
However, full faculty participation is encouraged, so that
case authors develop test-writing skills and gain experi-
ence with the examination review process.

The revision of the Pharmaceutical Care course se-
ries allowed for the implementation of a student remedi-
ation process. The prerequisites for student advancement
were adjusted to allow a student who fails 1 course to
progress to the P4 year if the course is successfully reme-
diated. A remediation period is now offered during the

Table 7. Pharmacy Students’ Course Grades in the Knowledge, Problem-solving, and Group Portion of a Problem-based

Learning Course, %

2001-2002 2002-2003 2003-2004 2004-2005
Grade KN PS GR KN PS GR KN PS GR KN PS GR
A (89.5-100) 1 42 50 2 26 38 3 33 20 3 24 16
B (79.5-89.4) 40 41 47 45 45 55 60 44 71 37 50 66
C (69.5-79.4) 56 16 2 51 28 8 33 20 10 55 24 17
F (<69.4) 3 1 1 3 1 0 4 3 0 6 1 1

KN = knowledge; PS= problem-solving; GR = group
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summer term. Because the number of students needed to
constitute a small group during the remediation period
cannot be guaranteed each year, a student who fails
a Group course is allowed to advance, but their profes-
sional experience rotations will be interrupted so that they
may repeat the Group course they failed when it is offered
to the following P3 class. This allows students to partic-
ipate in graduation ceremonies with their respective en-
tering class, as those requiring Group remediation only
need to return to complete the missed P4 rotation after
graduation.

To provide students with a formal opportunity to in-
teract with faculty case authors, a weekly “case manage-
ment conference” (CMC) was instituted in the time
period during which pharmacy grand rounds were pre-
viously held. These conferences were intended to allow
students to directly interact with the content expert who
prepared the case considered that week. CMCs were the
venue for students to ask questions or to discuss problems
they encountered with the progressive disclosure case.
However, the CMC was not intended as a forum to review
the case, narrow down the information presented, or high-
light potential examination material. CMCs were to con-
sist of presentations of alternate patient scenarios or
clinical vignettes, which might illuminate or elaborate on
learning issues developed during group sessions. The case
author or their designee was to lead the discussion, but
they were cautioned not to lecture, as didactic presenta-
tions would be contrary to a self-directed learning model.

Recent Curricular Revisions (2001-2005)

The PBL Commission recommendations were put into
practice with departmental consent, but they did not fully
rectify several areas of concern. Students agreed with the
rationale for the tripartite partitioning of the Pharmaceuti-
cal Care course series grade. But they continued to express
dissatisfaction with the seemingly subjective assessment of
their small group activities. Judgments regarding group
performance were the sole purview of the faculty facilita-
tor. Despite attempts to delineate performance domains on
a standardized instrument, statistical analysis revealed
that robust differences in faculty member assessments
remained. An attempt to correct these discrepancies with
mathematical adjustments to submitted Group grades that
took into account differences in rater variability also
proved problematic. Students received a “raw” grade from
their faculty facilitator, which then underwent a statistical
adjustment resulting in a “final” grade for group perfor-
mance. Grade adjustment was abandoned when it became
evident that such modeling destabilized grade distribu-
tions. Student concern for the objectivity of Group grading
was eventually addressed by the weekly rotation of facili-

10

tators over a PBL block. Students remained together for 8
weeks so that group cohesion was not disrupted, but they
were now assessed by 8 different faculty facilitators. It was
hoped that faculty rotation would balance differences in
their assessments of student performance over time.
Students and faculty also raised concerns over the
weekly CMCs. These conferences were intended to be in-
teractive, to provide students an opportunity to directly
question content experts. A student survey revealed that
CMCs were not viewed favorably and were only seen as
helpful when faculty members conducted a didactic con-
tent review or provided direction with regard to upcoming
examination material. Many faculty members found it dif-
ficult to actively engage a large group of 70 to 80 students,
and so some reverted to a lecture format. As these adapta-
tions were contrary to the goals of an active, self-directed
learning model, an administrative decision was made to
discontinue CMCs for the academic year 2005-2006. Stu-
dents are now provided with a list of faculty members’
expertises and encouraged to contact them individually
with any questions. Large group sessions with a case author
or a content expert may be organized by the course direc-
tors if requested by the students; however, no regularly
scheduled case conferences are currently offered.

SUMMARY

Pharmacy education should promote lifelong profes-
sional learning through an emphasis on active, self-
directed learning. Pharmacy curricula should promote
teaching strategies that ensure graduate competence in
critical thinking and problem-solving. The University of
Mississippi School of Pharmacy developed and imple-
mented an innovative PBL model in accord with these
educational objectives. Fundamental to the success of any
new educational endeavor is the value placed on input from
those involved: students, faculty members, and administra-
tors. Diligent attention to the concerns of stakeholders is
necessary for the acceptance and continuing improvement
of programmatic innovations. In this manuscript, we share
an overview of our experiences in the hope that other edu-
cators may learn from our successes and failures. Those
seeking to move their institutional curricula toward stu-
dent-centered learning should be cognizant of the teaching
space and personnel demands that small group organiza-
tion requires and the need to obtain student support at the
inception of any educational reorientation as well as to
solicit their ongoing input for curricular development.
Our PBL program has evolved over 10 years to fulfill its
objectives, as our students are more engaged in their own
learning processes and more aware of the need for con-
tinuing professional education after graduation. We hope
that our PBL model will better prepare our graduates to
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become lifelong learners and assume leadership roles in
pharmacy.
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Appendix 1. Treatment Plan Outline.

Section I: Overall Goals of Treatment
Section II: Previously Existing Therapy
a. What existing therapy will be discontinued? Provide rationale for discontinuation.
b. What existing therapy will be continued?
i. Any dosage changes to existing therapy?
ii. Simple rationale (“because it is already working”).
iii. Therapeutic monitoring plan, if necessary.*
iv. Adverse event monitoring plan, if necessary.*
v. Patient counseling plan, if necessary.*
*Therapeutic monitoring, adverse event monitoring, or patient counseling may be necessary if:
1. The dose is changed.
2. There is an interaction with new therapy you plan to recommend which affects the existing therapy.
3. The existing drug has a narrow therapeutic index (ie, warfarin).
Section III: New Drug Therapy
a. New Therapy Drug #1*
i. Complete dosage regimen
ii. Drug name (use generic name)
iii. Dose
iv. Route of administration
v. Frequency of administration
vi. Dosage titration
vii. Duration of therapy
viii. Helpful - “mg/kg”
b. Complete rationale
i. Explain exactly why you chose this specific drug over every other possible drug you could use.
ii. Explain why you chose this drug even though there are others in the same/different class that would also work.
iii. Cite specific data from studies.
c. Therapeutic monitoring plan (“How will you know if it is working?”’)
i. What will you do to monitor for efficacy?
ii. How soon will you monitor it?
iii. How will you check?
iv. How often will you check?
v. At what point do you conclude that therapy is a failure?
vi. Be specific to the patient in the case.
d. Adverse event monitoring plan (not a list of possible adverse events)
i. What adverse event are you monitoring?
ii. What will you check?
iii. When will you check?
iv. At what point would you change therapy?
v. Be specific to the patient in the case.
e. Patient Counseling
i. Be specific to the drug.
ii. Be specific to the patient.
*Repeated for New Drug Therapy #2, New Drug Therapy #3, etc.
Section IV: Non-pharmacological Therapy
Section V: Alternative Plan (in case initial recommendation doesn’t have desired outcome)
a. Alternate Therapy Drug #1 — include same parameters as in New Drug Therapy (Section III)
Section VI: Complete set of references
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Appendix 2. Example of Minicase.
“You Can’t Eat Just One”

September 15, 2005

Chief Complaint: “I have gained 15 pounds over the past 6 months.”

HPI: 45 year old female presents to the Adult Medicine Clinic complaining of a recent 15 pound weight gain. She recalls
a significant increase in binge eating over the past few months, despite her attempts at losing weight with herbal weight loss
supplements. She feels anxious about her 12 year old son who is being teased about his weight at school.

She reports being heavy since childhood when her mother put her on a diet of grapefruit, water, and salad. She struggled with her
weight throughout grade school and developed a pattern of losing weight and regaining, often increasing amounts. She reports
weighing 134 pounds before she got married and for the first two years of her marriage until she became pregnant. After a MVA
at age 35, she reports being unable to exercise and work for 6 months. Over the last 10 years, she has steadily gained 7-10 pounds
each year.

She currently eats a bagel and drinks coffee for breakfast, salad and fruit for lunch, and chicken or fish with vegetables for dinner.
She typically binges in the afternoon, which usually consists of a large bag of Lay’s Potato Chips, several bowls of Baskin-Robbins
ice cream, or several Hershey’s chocolate bars.

PMH: HTN (diagnosed 2/2002, HCTZ 25 mg 1 tablet po daily initiated), constant back pain attributed to MVA in 1995.
SH: Married for 14 years, 1 son. Denies tobacco, alcohol, illicit drugs.

Allergies: NKDA
150/98 80 240 Ib. 57

Meds:
HCTZ 25 mg 1 tablet po daily
APAP ES 1-2 tablets po PRN pain/headache

13
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Appendix 3. Example of Minicase Facilitator Guide.

1. Learning Issues

1.
2.
3.

Identify the problem (obesity).
Calculate this patient’s body mass index (37).
Discuss classification of obesity based on BMI and identify BMI goal(s).

Obesity-associated risk for hypertension, cardiovascular
disease and type 2 diabetes

BMI Waist Circumference: Waist Circumference:
Men: <40 inches Men: >40 inches
Women: <35 inches Women: >335 inches
Underweight 18.5 or less
Acceptable 18.5 to 24.9 Slight Increased
Overweight 25t029.9 Increased High
Obesity
Class I 30 to 34.9 High Very High
Class II 35 to 39.9 Very High Very High
Extreme Obesity
Class 111 40 or greater Extremely High Extremely High
4. Discuss risk based on waist circumference and identify goal(s) for waist circumference.
5. Discuss body habitus.
6. Discuss appropriate differential diagnosis for weight gain (thyroid disease, depression).
7. Identify patients who are candidates for pharmacological therapy for obesity.
8. Discuss non-pharmacologic management of obesity.
9. Identify patients who are candidates for surgical intervention for obesity.
10. Discuss the risks associated with surgery for obesity.
11. Standard knowledge parameters for the currently available medications for long-term management of obesity: orlistat,
sibutramine.
12. Standard knowledge parameters for acetaminophen, HCTZ.
13. Discuss the use of sibutramine in a patient with uncontrolled hypertension.
14. Provide recommendations regarding physical activity in a patient such as this, limited by back pain.
15. Discuss safety issues associated with antiobesity agents. Include in the discussion the agents fenfluramine and dexfenfluramine,
which were removed from the market in 1997 due to valvular heart disease.
16. Discuss the different mechanisms of action of the antiobesity agents identifying where they work in the energy equation.
17. Discuss pharmacologic therapies currently being studied for obesity treatment: topiramate, metformin.
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