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Objective. To implement and evaluate a model for small-group problem-based learning (PBL) in
a large class facilitated by 1 instructor.
Design. A PBL model that included weekly assignments, quizzes, peer feedback, and case wrap-up
sessions was developed and implemented in the final year of the pharmacy program to allow 1 in-
structor to facilitate PBL for up to 16 student teams in a large classroom.
Assessment. Student and team scores on multiple-choice examinations confirmed achievement of
learning objectives. Students reported on course evaluation surveys that they were able to engage in
the learning process and were satisfied with the new PBL model. This model achieved a cost savings of
$42,000 per term.
Conclusions. A revised PBL model without individual group tutors allowed students to achieve the
required learning outcomes in an interactive and engaging atmosphere, avoided classroom-scheduling
conflicts, and produced a large cost savings for the university.
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INTRODUCTION
The faculty of Pharmaceutical Sciences at The Uni-

versity of British Columbia (UBC) offers a 1 1 4-year
bachelor’s degree program in pharmacy, with a class size
of 155 students per year that increased to 224 students
in September 2011. To achieve the entry to practice
outcomes defined by the Association of the Faculties of
Pharmacy of Canada (AFPC) and alignwith the Blueprint
for Pharmacy, a series of problem-based learning (PBL)
courses were incorporated into the pharmacy program.1,2

These Cases in Pharmaceutical Sciences courses are of-
fered in each of the 4 years of the program. The courses
integrate content across the curriculum, build students’
working knowledge of topics covered in lectures, and
provide an opportunity for students to work in teams on
real-life pharmacy cases. The students identify and re-
solve drug-therapy problems while practicing the AFPC
outcomes of care provider, communicator, collaborator,
scholar, and professional.1

Theuse of PBL inpharmacyhas continually expanded
since introduced as a process to help students acquire
and apply knowledge while developing problem-solving,

critical-thinking, and decision-making skills.3 It is impor-
tant to focus on process to help students gain the outcomes
expected via PBL.4

Whilepharmaceutics, pharmacology,medicinal chem-
istry, and basic sciences courses have been modified to
incorporatePBLelements, theCases inPharmaceutical Sci-
ences courses are part of a comprehensive curriculum
focused on developing a working knowledge for specific
disease states through PBL principles, similar to the
model outlined by Fisher.3,5�7 Recognizing that PBL
may not be suited to teach all types of courses, the purpose
of the Cases in Pharmaceutical Sciences courses is not to
replace lectures, but to work in parallel with the estab-
lished classroom curriculum.7,8 The parallel system of the
Cases in Pharmaceutical Sciences courses and lecture-
based courses was key to implementing a PBLmodel that
did not require group facilitators.

In the traditional PBL process, the instructor pre-
pares cases for discussion by several small groups, each
of which is monitored by a specially trained tutor or fa-
cilitator. Each case is designed to stimulate discussion and
study of specific learning objectives, fromwhich students
generate learning issues for self-directed learning.9 In our
faculty of pharmaceutical sciences, the increase in class
size to 224 students increased the number of small groups
required from24 to 35. Thus, 35 facilitatorswould need to
be hired, trained, and paid to run traditional PBL sessions.
Thiswould be costly, time-consuming, and require access
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to a large number of suitable PBL rooms. The costs and
space requirements became a barrier to providing effec-
tive PBL courses throughout the curriculum.

To address these concerns, the fourth-year Cases in
Pharmaceutical Sciences course was designed and imple-
mented to function without individual small-group facil-
itators. As such, instead of having a dedicated facilitator
for each group, the instructor acted as the overall facili-
tator, providing guidance for all teams simultaneously.
This paper describes the implementation and evaluation
of this model for conducting PBL with a large class. We
also describe the advantages to providing this type of
learning environment aswell as barriers andways to over-
come them.

DESIGN
The overall goal of the Cases in Pharmaceutical Sci-

ences IV course is to provide fourth-year pharmacy stu-
dents with the opportunity to integrate and apply relevant
information and knowledge acquired in other courses to
solving patient-specific problems. Student learning oc-
curs in 3-hour classes called tutorial sessions and during
self-directed, independent research into learning issues,
outside scheduled class times. Students are expected to
use the pharmaceutical care practice model to integrate
and apply knowledge learned in other courses to the tu-
torials, and to actively participate in all discussions.

The learning objectives for Cases in Pharmaceutical
Sciences IV are listed below. Some of these objectives
were derived from the ability-based outcomes of the Fac-
ulty of Pharmaceutical Sciences.

(1) Demonstrate critical thinking and problem solv-
ing when presented with a patient-specific case.

(2) Demonstrate the ability to acquire, evaluate,
organize, and disseminate relevant information
to various audiences (peers, patients, and other
health-care providers).

(3) Demonstrate effective communication using a
variety of methods to achieve optimal patient
care and to promote health.

(4) Demonstrate the ability to work with others (ie,
continue to develop interpersonal and team-
work skills).

(5) Further develop personal learning strategies
through self-directed learning when research-
ing patient cases.

(6) Incorporate the philosophy and process of
pharmaceutical care when researching patient
cases.

(7) Develop skills to integrate relevant knowledge
acquired in other courses with patient informa-
tion, provided through patient cases, to effec-

tively identify and resolve potential and actual
drug-related problems.

(8) Demonstrate the ability to apply evidence-
based medicine to clinical decision-making.

The 3-credit hour Cases in Pharmaceutical Sciences
IV consisted of two 3-hour tutorial sessions and a 1-hour
lecture session each week taught by a single instructor.
For this study, the class of approximately 100 students
was divided into 16 teams of 5 to 6 students each. The
class met in a large, 240-seat lecture hall where students
separated into teams. To ensure an equal distribution of
learner types, we created teams with an equal distribution
of students who had earned relatively high and low grades
the previous year. We minimized the formation of sub-
groups10 by ensuring that teams did not contain 2 or more
students who were socially connected, eg, a dating cou-
ple, fraternitymembers. To foster cohesiveness, the teams
were permanent for the duration of the course.

To further encourage cohesiveness, each team com-
posed a list of “ground rules,” which were part of a team
contract that all members agreed to adhere to for the du-
ration of the term. In this contract, teams documented
rules of conduct and rules regarding timelines for com-
pletion of shared work. Team members also tracked their
grades on weekly assignments and quizzes, and their im-
pressions of the team’s overall efficiency, which was
assessed by members’ verbal and written feedback at
the end of each class and each weekly case. This informa-
tion formed the team progress document, which was
maintained by each team in a dedicated folder. Teams
were also encouraged to decide if they wanted to assign
specific jobs to each team member, such as mediator or
transcriber, and whether the jobs should be rotated each
week. The instructor provided guidance about team facil-
itation and provided a copy of the “Questioning Guide for
Facilitators” (Appendix 1), a document created to encour-
age accountability, participation, and critical thinking,
and to keep the discussion focused and productive (Price
I. Lecture notes; 2010).

In the first weekly tutorial session, teams worked
through a patient case that included multiple disease
states and drug-therapy problems. Each weekly case
was constructed to help students achieve the course ob-
jectives and to develop a working knowledge of the topic
through active learning (Appendix 2).

Information about each case was provided as a pa-
tient profile handout and through a patient interview ses-
sion. The patient interview session was structured to allow
the entire class to ask patient-specific questions, with the
instructor playing the role of the patient. Each team then
identified areas requiring additional research andgenerated
learning issues on those topics. The instructor reviewed all
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learning issues to ensure that the students hadnotmissed any
key issues in the case. At the end of the first session, team
members provided each other with verbal feedback on team
function during the tutorial.

Students researched their learning issues outside reg-
ular class time and generated a summary that they pre-
sented to their team in the second weekly tutorial session.
Each team then discussed the information presented and
identified patient-specific problems relating to the case.
The teams then completed an assignment based on the
patient case and handed it in before the end of the tutorial
session. To keep the exercise from becoming frustrating
to accomplish as a team, the assignments were kept sim-
ple and realistic, and involvedminimalwriting. Examples
of team assignments included: providing patient recom-
mendations relevant to the case and writing recommen-
dations in a SOAP (subjective, objective, assessment and
plan) note, prescription, chart order, or letter to a primary
care provider, etc.

Throughout both tutorial sessions, the instructor was
present in the classroom to provide guidance to each of the
16 groups and answer questions.When several groups had
related questions or problems, the instructor initiated a
class discussion for clarification. By linking the class-
room projector screen to an online tool, such as Poll Ev-
erywhere or Twitter, students could text questions to the
instructor. In response, the instructor could project the an-
swer for the whole class to see, or initiate and facilitate a
class discussion.

The instructor distributed the case-learning objec-
tives to the teams to review at the end of the second tuto-
rial session, and then led a class discussion to answer any
questions. This helped teams to identify any important
aspects of the case that they had missed and therefore to
be better prepared for the weekly case quiz.

A weekly lecture session was held after the 2 weekly
tutorial sessions in which the instructor administered stu-
dent and group quizzes, returned graded assignments to
students, and answered any outstanding questions about
the case or the associated content.

EVALUATION AND ASSESSMENT
Ongoing, or formative, assessment is a key component

for facilitating student learning.11 Formative assessment
provides the best learning support because it allows the stu-
dent frequent opportunities to perform and receive sugges-
tions for improvement. Keeping this pedagogical theory in
mind, Cases in Pharmaceutical Sciences IV was designed to
provide weekly feedback on individual and team success.

A multiple-choice case-content quiz was adminis-
tered to students during the weekly lecture session to test
knowledge related to the learning objectives of that

week’s case. The quizwas first completed as an individual
quiz using a Scantron card, and then the team completed
the same quiz using a “scratch and win” card or an Im-
mediate Feedback Assessment Technique (IF-AT) card.
The benefit of using IF-AT cards was that teams were
provided with immediate feedback regarding the accu-
racy of their answers.12 Teams could submit an appeal
for any question and/or answer they deemed unclear or
incorrect. Graded assignments were returned to teams
before the end of the lecture session. The instructor graded
all assignments using a grading rubric.

In addition to weekly quizzes, midpoint and final peer
evaluations were conducted based on the criteria of prepa-
ration, contribution, respect for others’ ideas, andflexibility.
Students assessed these 4 equallyweighted areas by distrib-
uting a total of 200 points among team members, based on
their contribution to the team (Table 1). The students also
provided written feedback to justify the points distributed
to their team members. To ensure that an objective grade
was assigned, the online peer evaluation process was
completed anonymously. The peer evaluation grade,
as a percentage, was multiplied by each student’s team
score. This way, the team score more accurately reflected
each team member’s contribution to the team.

At the end of each weekly case, teams completed a
case evaluation form to assess the case content and flow,
and to report mistakes, difficulties, and any areas of con-
fusion or outstanding questions. This provided informa-
tion to further improve the cases as well as input on the
perceived difficulty and effectiveness of the cases. Com-
ments from weekly case evaluations demonstrated that
the students were generally happywith the cases and their
difficulty.

Table 1. Cases in Pharmaceutical Sciences IV Team and
Individual Grading

Score Component Grade, %
Portion of Total

Grade, %

Team scores 30
Team assignments 10

Team quizzes 20

Peer evaluations Calculated based
on totala

Individual scores 70
Individual quizzes 70

a To calculate the final team score for each student, the peer assess-
ment scores (0-100%) received from each student in the group were
averaged, and then that score was multiplied by the combined scores
for quizzes and assignments, eg, 90% [peer evaluation score] 3 25%
[8 of 10 on team assignment and 15 of 20 on quizzes] 5 final team
score of 22.5% of the possible 30%.
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Course evaluations for 7 classes have been com-
pleted over the last 5 years, from 2006-2010, with class
participation rate ranging from 40% to 95%. Of 412
students surveyed, 239 responded. Ninety-two percent of
the students agreed orwere satisfied that the facilitator-less
format was beneficial to their learning. Also, 92%were
satisfied that the format helped them develop their own
facilitation skills. Responses on the course evaluations
also demonstrated that 92% of students were satisfied
that the instructional methods (lectures, case studies,
tutorial sessions, group projects, presentations, labora-
tory activities, etc) facilitated the achievement of the
learning objectives.

Students responded to the following statement, “Con-
sidering everything, I learned a great deal in this course,”
consistently higher on student evaluations for the revised
Cases in Pharmaceutical Sciences IV course than in the
other Cases in Pharmaceutical Sciences courses that used
small-group facilitators. Confounding factors such as dif-
ferences in students’ ages and experiences and differences
in course contentmakes it difficult to compare course eval-
uations from different years. However, in 5 years of col-
lecting course evaluation data, there have been no negative
comments reported regarding teams not having facilitators.
Students expressed only positive sentiments about this por-
tion of the course. They commented that this model en-
couraged them to think more deeply about unresolved
patient issues, rather than waiting for someone else to
prompt them. Students also appreciated the opportunity
to improve their facilitation and teamwork skills as well
as the increased autonomy and responsibility for their own
learning.

DISCUSSION
The purpose of theCases in Pharmaceutical Sciences

courses is to address the need to provide PBL in the form
of complex, real-life, patient-centered paper cases in each
year of the BSc pharmacy degree program. PBL is an
important part of the curriculum that integrates content
and prepares students to provide patient-centered care, as
outlined in the Blueprint for Pharmacy, and addressed by
the AFPC Educational Outcomes.1,2 In the past, many
scheduling conflicts resulted from the sharing of small
PBL rooms among the 4 Cases in Pharmaceutical Sci-
ences courses. The model presented here, conducted in
a large classroom, simplifies scheduling and allows clas-
ses to be held more often (twice weekly vs. every 2
weeks), as there is no competition for space, allowing
for a larger amount of cases to be covered in one term.
As a comparison, the traditional-format PBL courses
cover only 2 cases per term, while the revised course
covers 10 cases per term.

Another advantage of thismodel is that the instructor
does not need to train facilitators on the case content or in
facilitationmethods, which is costly in terms of instructor
time and energy. Additionally, facilitators must be paid
for the time they spend training. In this model, the in-
structorhas greater control over the case content, especially
during role-playing, where facilitators could inadvertently
introduce variation into the case by improvising certain
parts to answer student questions. Having a single instruc-
tor also ensures that all teams identify the same set of
learning issues for the case before each session ends. Fur-
thermore, the instructor can address any misunderstanding
of content by initiating a discussion involving the whole
class. This kind of “teachable moment” is not possible
when the instructor has facilitators working with teams in
separate PBL rooms.

The model also results in significant cost savings
because paid facilitators are not required. For our school,
the cost savings was approximately $42,000 per term
($120 per session x 2 sessions per week x 16 teams x 11
weeks 5 $42,240), and would have increased by 47%
after the larger class size was introduced in the fall of
2011.

While the literature is supportive of using PBL
methods to achieve active learning, reliance on a format
that does not require individual small group facilitators
may not be appropriate when certain components are ab-
sent from the curriculum.8,9 The main barrier to imple-
mentation of some of the different PBLmodels developed
is that the traditional role of facilitatormust be taken on by
the students.7,9,13,14 As concluded by Duek and col-
leagues, the key to replacing the role of the facilitator is
for students to complete basic content-specific courses
(eg, pathology, physiology, pharmacology) to gain the
necessary knowledge and facilitation skills prior to begin-
ning the PBL process.9 In Cases in Pharmaceutical Sci-
ences courses, students acquire prior knowledge by attending
lectures and practicing facilitation skills (motivational
interviewing, peer evaluation, and feedback) in the phar-
macy laboratory, in parallel with the PBL course. This
method is a modification of the traditional PBL method
in which students start on a case with no prior knowledge
of that specific area.13 To implement our PBL classmodel
successfully, it is essential for students to have prior
knowledge of the specific area addressed by the case
study.

A significant barrier to providing a PBL class model
has been the scheduling of an appropriate classroom
(large,with separate tables and chairs) for two3-hour time
blocks per week. In the meantime, we have tried using
a large classroom with a traditional lecture-theatre setup.
Although large lecture halls are not ideal for team-based
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activities because chairs are fixed and face in one direction,
limiting team size to 5 enabled students to situate them-
selves in a way that was conducive to group discussion.

Another barrier associated with large class sizes is
the fear of the instructor losing control of the classroom.8

Although a 100-student PBL class seemed chaotic at
first, the class became manageable after the students
were divided into groups and were engaged in the pro-
cess. It was also helpful to use a larger classroom than
needed to allow the students to spread out. This provided
the instructor easy access to each group and kept the
noise from as many as 16 teams discussing cases at the
same time under control. We also observed that the stu-
dents quickly become cognizant of the noise level and
made a conscious effort to speak more quietly to avoid
disturbing other teams.

Attention to a structured process that helps guide
students is important for developing a PBL course that
functions well without group facilitators.4 To address
these concerns, we designed the cases so that information
was provided in a logical sequence, with the instructor
available to immediately address any questions or con-
cerns. We also attempted to create balanced teams and
a framework for the teams to use in solving the cases.
Weekly assignments, quizzes, peer feedback, and case
wrap-up sessions provided formative assessment. This
ongoing and immediate feedback provided many oppor-
tunities for monitoring and adjusting the development of
the teams. Team assignments have been a particularly
valuable tool in this problem-based learning model be-
cause they forced teams to keep their research discussions
patient-centered as they had to resolve the problems iden-
tified and provide recommendations for the patient.

SUMMARY
In a teaching environment in which classes are large,

resources are limited, and classroom scheduling is a chal-
lenge, a PBL model that allowed groups to work without
a facilitator provided students with the required learning
outcomes in an interactive and engaging atmosphere. The
key to implementing a PBL model that did not require
group facilitators was ensuring that students learned the
basic knowledge and facilitation skills needed for the PBL
process prior to beginning the fourth-year PBL course.
Overall, this model of PBL helps to prepare students for

their role as patient-care providers and self-directed, life-
long learners.
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Appendix 1. Questioning Guide for Facilitators

Check for accountability:
d How do you know that?
d Can you explain that in more detail?
d Where did you find that information?

Increase participation/discussion:
d John, what do you think about. . .?
d Does anyone have any questions about. . .?
d Is there anything else we need to consider?
d How does this link to. . .?

Keep the discussion focused/on track:
d How does this relate to the case?
d How can this help us solve the problem?
d Why is this information relevant?

Encourage critical thinking/problem solving:
d How does this compare to. . .?
d How can you resolve this problem?
d What are the key elements to the problem?
d What must you keep in mind when defining the solution?

Appendix 2. Example Case

An elderly female patient is admitted to the acute care department of a hospital from long-term care. The patient is diagnosed with an
acute pyelonephritis and has underlying Alzheimer’s disease, osteoarthritis, and hypertension. The physician requires advice on how
to empirically treat this patient. Students must come up with an empiric treatment recommendation followed by more specific
recommendations once they have received further information from the patient’s chart, cultures and sensitivities, and discussionwith
the patient’s daughter regarding her medication experience and specific drug information questions. Students will find out that the
patient is allergic to the standard empiric treatment, as further development of the case results in drug-induced rash. They will also
discover from the history and chart that the patient has acute, drug-induced renal failure and that her Alzheimer’s, hypertension, and
osteoarthritis treatments need reevaluation. Students learn to use a hospital formulary and hospital prescribing rules and tools to come
up with patient-specific recommendations. Following discussion of their individual research, students complete an assignment,
which is to write a verbal order in an official hospital physicians’ order form. They must also provide an evidence-based rationale for
all orders.
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