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INTRODUCTION

The demand for experiential learning opportunities for 
student pharmacists has been increasing in both Canada

and the United States.1,2 The increasing number and duration
of experiential placements in hospitals, combined with a 
limited number of pharmacist preceptors, may jeopardize the
ability to achieve curricular outcomes.1

Many institutions use a 1:1 ratio of student pharmacists to
preceptors for hospital experiential programs. Anecdotally, this
model may build a strong one-to-one relationship between the
preceptor and the student, allowing demonstration of the 
student’s contributions. However, it cannot accommodate a
large number of students, and the preceptor must spend a 
substantial amount of time organizing each rotation. 

Practitioners and researchers are calling for creative options
to deliver experiential education.2 Peer-assisted learning
employs “people from similar social groupings who are not 
professional teachers helping each other to learn and to learn
themselves by teaching”.3 Peer-assisted learning and the use of
higher student-to-preceptor ratios has been advocated in a
number of health care professional programs, but this 
model has not been investigated for experiential training of
pharmacists.4-6

This paper describes the implementation and evaluation of
a clinical teaching unit for experiential education of student
pharmacists, whereby a group of students mentored one an -
other in the provision of patient care. 

DESCRIPTION OF PROJECT
Environment

The clinical teaching unit was created at a 336-bed acute
care community hospital in Red Deer, Alberta, a city of 90 000
people. The project took place on a 36-bed general

medicine/stroke care unit. At the time of the project, pharma-
cists were well established on this unit, providing ward-based
clinical services without drug distribution activities on week-
days. Pharmacists prioritized which patients would receive care,
as the workload prohibited provision of full pharmaceutical
care to all patients. The pharmacist preceptors had all achieved
the Accredited Canadian Pharmacy Resident designation, and
all had previous experience serving as preceptors for student
pharmacists and/or residents. 

The clinical teaching unit was initially designed to accom-
modate 12 final-year students, each for a 6-week experiential
rotation, according to the usual structured program. However,
because hospital rotations for the academic year were already set
and because specific timelines were required by the external
funding agency, a 6-student, 9-week rotation was created in
consultation with the Faculty of Pharmacy and Pharmaceutical
Sciences at the University of Alberta, Edmonton, Alberta. The
clinical teaching unit was offered as a 9-credit elective course for
students who had already completed the university’s required
experiential rotations, in place of elective course work. The 
2 groups of students started at staggered times over the period
January through April 2009, to ensure continuous student 
coverage on the unit. This approach also allowed more 
experienced students to mentor incoming students (Table 1).
Students were given dedicated work space, computers, pagers,
and pharmacotherapy references on the patient care unit.

Orientation

The first week after each group of students arrived was
considered the orientation period. During this time, 
expectations of the students were outlined in relation to 
hospital policies, the patient care area, the health care team,
direct patient care duties (including history-taking and a 
standardized approach to verbal presentation of patients), 
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journal club, and peer-assisted learning. As part of regular 
academic experiential rotations, students are required to 
complete a self-assessment at the start of each experiential 
rotation. In the clinical teaching unit, students discussed their
self-assessments with the unit’s pharmacy team during orienta-
tion, so that peers and preceptors alike could contribute to each
student’s growth over the rotation. 

At the start of the rotation, students participated in an 
orientation on giving and receiving feedback. Each student’s
first patient history or assessment was witnessed by the preceptor
and the other students, all of whom provided feedback to the
student completing the task. In addition, the preceptor provided
advice on the feedback that students gave to each other, to
improve their feedback skills. 

Activities

Once the orientation was complete, students individually
provided pharmaceutical care to patients, similar to what 
happens in the traditional 1:1 preceptor-to-student model.
Activities included assessment of patients and history-taking;
review of patient records; creation, implementation, and 
follow-up of care plans, in conjunction with patients and the
health care team; and documentation in the patient’s medical
record. Students interviewed patients, reviewed medical
records, and created care plans without the direct involvement
of the preceptor. However, the preceptor did review and
approve the final plan created by the student and cosigned 
all chart documentation. 

The students were not assigned a set number of patients
for whom they had to provide care. The preceptor and student
together determined when the student’s workload could
accommodate additional patient-related responsibilities,
according to the acuity and complexity of the patients already
assigned to the student. The patients assigned to students were
from the preceptor’s workload.

Daily clinical teaching unit rounds allowed students to
present their patient care plans in a structured format to the
unit’s pharmacy team and to receive feedback from the group
on their work. These rounds also provided an opportunity for
students to discuss the rationale and clinical reasoning behind
their actions. This was the only dedicated time allocated for 
discussion of patients by the preceptor and the students (Table
2), although the preceptor was available for such discussion at
other times, if needed. However, students were encouraged 

to approach their peers for assistance before involving the 
preceptor. Students also participated in multidisciplinary bed-
side rounds for stroke patients with other members of the
health care team. For the rest of the day, students provided
direct patient care by enacting their care plans and providing
drug information. They also participated in peer-assisted 
learning by reviewing answers to drug information questions or
reviewing the chart notes or other work of their peers. 

A journal club was created for the students in the clinical
teaching unit, whereby each student was responsible for 
presenting one self-selected article during his or her rotation,
preferably relevant to a patient under the student’s care. The
students also completed a learning log to reflect the education-
al process and the knowledge and skills they were gaining. 

Evaluation

Students and preceptors provided formative feedback to
each other throughout the course. Summative evaluation 
followed the usual practices of the University of Alberta. 
However, students were expected to complete their own 
evaluations and provide evidence of how various competencies
had been met as a self-reflection exercise. The completed 
evaluation forms were reviewed by the preceptors, who 
also assigned a mark. Students were also required to provide a
confidential assessment of the peer-assisted learning skills 
of their peers, to ensure that students were accountable for 
their contributions.7

Peer-Assisted Learning

The “same-year dyadic peer-assisted learning” system was
used, whereby students at the same point in their pharmacy
academic program facilitated the learning of their peers.4

Students cared for individually assigned patients and partici-
pated in peer-assisted learning by reviewing the pharmaceutical
care plans, chart notes, and answers to drug information 
questions of their peers, before review of these materials by a
preceptor. Furthermore, the students occasionally observed
each other performing clinical activities (such as taking medi-
cation histories, presenting cases, and providing medication
counselling). Students were encouraged to critically review the
work of their peers, consider different perspectives, and use
questioning, feedback, and constructive criticism to assist their
colleagues. Presentations on various topics were also occasion-

Table 1. Initial Schedule for Students and Preceptors in the Clinical Teaching Unit

Group Weeks 1–4 Weeks 5–9 Weeks 10–13
A (3 students) Started rotation Completed rotation NA
B (3 students)* NA Started rotation Completed rotation
NA = not applicable.
*One student withdrew before starting the program, for personal reasons, leaving 2 students in the rotation.
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ally required of the students, and students further along in their
rotations assisted with orienting newer students to the patient
care unit when they arrived. 

Preceptor Support

Preceptors were encouraged to assign any type of patient
to students, to reflect real-world practice.8 Assignments included
full pharmaceutical care work-ups, as well as targeted problem-
solving, such as therapeutic drug monitoring. Preceptors 
completed a hospital-based preceptor workshop and were given
a manual outlining the objectives of the course and the 
expectations of both students and preceptors. 

A second pharmacist was available on the clinical teaching
unit as a contingency plan in the event that the proposed 
program was unsuccessful and it became necessary to reassign
students to multiple preceptors. The second pharmacist was
scheduled to assist with patient care unit duties that were
urgent or beyond the scope of a teaching situation. Three 
pharmacists rotated preceptorship activities in 3-week blocks,
according to the usual pharmacist schedule, although one 
pharmacist had sole responsibility for orientation of incoming
students. 

The main objective of this project was to increase the
capacity of the hospital to train student pharmacists without
compromising the educational experience or increasing the 
preceptor’s workload. Other objectives included improving the
teaching experience for preceptors and improving the level of
patient care provided.

Project Experience

Program evaluation consisted of quantification of work-
load; surveys of students, preceptors, patients, and other health
care professionals; and student and preceptor focus groups.
Only workload and selected results from the preceptor and 
student surveys are discussed in this paper. 

Preceptors were asked to track their overtime during the
clinical teaching unit project and to indicate whether this 
overtime was “typical” of periods when they were serving as
preceptors or was “new” because of the clinical teaching unit
model. Additional workload analysis was based on the hospital’s
existing electronic system for measuring pharmacists’ workload.

Preceptors and students documented patient care workload
electronically on the basis of the numbers and types of 
drug-related issues identified, the acceptance status of each 
recommendation, and the anticipated patient outcome of each
recommendation. The methods for extracting workload data
have been published previously.9 The total numbers of 
drug-related issues and patient outcomes identified by both
pharmacists and students during the project were compared
with data captured by the workload measurement system for
the same pharmacists without students during the same time
period (January through April) in 2008.  

All students and preceptors were invited to complete a sur-
vey to evaluate the program. Because this survey was considered
to constitute program evaluation as part of quality assurance,
ethics board approval was not sought. Students and preceptors
completed the survey after their final evaluations were 
complete, and participation was voluntary.

The survey consisted of 2 questionnaires, one for precep-
tors and the other for students. The surveys were nearly 
identical, except for the types of demographic information
requested. In addition, the wording of each questionnaire was
slightly different to reflect whether the respondent was a 
student or a preceptor. 

The surveys were paper-based, self-reported questionnaires
consisting of 140 questions for students and 135 questions for
preceptors. Most of the questions were based on a 5-point 
Likert scale, where 1 = strongly disagree (or other negative
response) and 5 = strongly agree (or other positive response),
along with 8 open-ended questions. Questions covered 
evaluation of how well the course met the predefined learning
objectives, comparisons between the clinical teaching unit
model and the traditional model (with 1:1 ratio of students 
to preceptors), and general satisfaction with the course. Each
survey was pretested by 2 hospital pharmacists with little
knowledge of the project. 

RESULTS

Six students volunteered to participate in the clinical
teaching unit, but 1 student withdrew for personal reasons
before starting the unit. Therefore, 5 students and 3 preceptors
(including A.J.L.) participated in the clinical teaching unit
between January and April 2009 (Table 3). All of the students

Table 2. Typical Daily Activities of Participants in the Clinical Teaching Unit (CTU)

Time Student Activities Preceptor Activities
0800–0900 Preparation for multidisciplinary rounds Preparation for multidisciplinary rounds 
0900–0930 Participate in multidisciplinary rounds (joint activity)
0930–1300 Patient care, peer discussion, answering Non-student activities

drug information questions
1300–1530 CTU rounds (joint activity)
1530–1615 Wrap-up (joint activity)
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and preceptors responded to the survey, for a response rate of
100%. Preceptors documented 1350 min (22.5 h) of overtime
during the project, of which 600 min (10 h) was considered
“new” to the clinical teaching unit model. However, when
asked if the new model “resulted in increased overtime and
extra hours worked on the preceptor”, both students and 
preceptors disagreed (mean 2.8, standard deviation [SD] 0.84,
for students; mean 2.7, SD 0.58, for preceptors). 

In 2008, for the same period of the year but without 
students, the pharmacists who served as preceptors in this study
identified 151 drug-related issues. During the clinical teaching
unit project, the preceptors and students identified 768 
drug-related issues, a 508% increase. Also in 2008, the 
pharmacists proposed their interventions to achieve a total of
288 different patient outcomes, compared with 1511 targeted
outcomes during the clinical teaching unit. Pharmacists 
initiated 2.7 interventions per day in 2008, whereas the team
initiated 12.4 interventions per day during the clinical teaching
unit. The acceptance rate for recommendations was similar in
the 2 periods (rejection rate 3.9% during the clinical teaching
unit project versus 2.9% for the period when staff were work-
ing without students). 

When asked about their satisfaction with the overall 
program experience, all of the students reported that they were
“very satisfied”, and all of the preceptors were “satisfied” or
“very satisfied”. 

Both students and preceptors also felt that students’ confi-
dence, independence, judgment, time-management skills, and

responsibility increased with the clinical teaching unit model
compared with the traditional model (Table 4). Students most
commonly identified the focus on peer-assisted learning and the
skills of the preceptors as the most common reasons for this
improvement, whereas preceptors most commonly identified the
focus on peer-assisted learning and the length of the rotation. 

DISCUSSION

The clinical teaching unit project increased capacity 
for experiential rotations on a general medicine unit, an area
where this type of training can be difficult to arrange.10 The
incorporation of peer-assisted learning strongly contributed to
the program’s success. Both students and preceptors were 
satisfied with the clinical teaching unit model, and all felt that
the students’ skills increased to a greater extent with the clinical
teaching unit than with the traditional model of experiential
education. One potential reason for this difference may be the
“zone of proximal development”, whereby peers may be better
able to teach complex tasks, such as patient assessment and the
provision of pharmaceutical care, than preceptors, who may
find the tasks routine.4 Additionally, peer-assisted learning 
conforms with various learning theories about the importance
of social interaction to learning.11 In a previous systematic
review, peer learning was found to be an effective educational
strategy for experiential education among health science 
students, improving not only the students’ knowledge base but
also their skills and attitudes.5

The number of patient interventions increased dramat -
ically relative to the workload of the pharmacists (i.e., precep-
tors) alone during the same period in the previous year, likely
because more individuals were available to provide care to more
patients. As a result, the students were a benefit in terms of their
contributions to the hospital’s patient care workload. 

The American College of Clinical Pharmacy recently 
published a white paper on quality experiential education,1

advocating a 2:1 ratio of students to preceptor in most 
situations, with ratios as high as 4:1 being acceptable. In the
clinical teaching unit described here, the ratio was as high 
as 5:1, with good success at achieving rotation outcomes. 
Preceptors were well supported to accommodate this number
of students, and the reliance on peer-assisted learning gave the
preceptors time to participate in non-student activities. In fact,
we found a 2:1 ratio insufficient for this model (see Table 1:
Group B, weeks 10–13), possibly because fewer individuals
were available to contribute to discussion. Overtime was slight-
ly greater with this model than with the traditional model of
experiential education. However, the “new” overtime of 10
recorded hours was small in relation to the total 504-h (13-
week) duration of the project. Furthermore, neither preceptors
nor students perceived an increase in overtime or workload for
the preceptors, as indicated by their survey responses. This 

Table 3. Demographic Characteristics of Participants

Characteristic Students* Preceptors
Total number 5 3
Gender, no. of women 4 3
Age (years)
< 25 3 0
25–29 2 1
30–34 0 2

*Of the 5 students who completed the rotation.

Table 4. Extent of Increase in Student Competencies 
with the Clinical Teaching Unit Relative to the Traditional 
Model

Group; Mean ± SD
Competency Area Student Preceptor

Responses* Responses*
Confidence 5.0 ± 0.00 5.0 ± 0.00
Independence 5.0 ± 0.00 5.0 ± 0.00
Judgment skills 4.8 ± 0.45 4.7 ± 0.58
Time management skills 4.8 ± 0.45 4.0 ± 0.00
Responsibility 4.8 ± 0.45 5.0 ± 0.00
SD = standard deviation.
*Based on a 5-point Likert scale, where 1 = not at all 
and 5 = to a great extent.
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difference might be attributable to the dates when overtime was
recorded. For example, preceptors may have put in more 
overtime while getting used to the model, with overtime
requirements decreasing over the course of the project. 

This project had some limitations. Both students and 
preceptors were responding to a survey distributed by the host
hospital, so there may have been a tendency to provide more
positive responses. This response bias was minimized by ensur-
ing that respondents did not have to submit completed surveys
until after the final rotation evaluations were complete. In addi-
tion, the surveys were anonymous, and participants submitted
completed surveys to an administrative assistant instead of to
the preceptor or a manager. The student participants had all
previously completed the mandatory rotations required by the
University of Alberta. Therefore, those who volunteered may
have had a higher aptitude for hospital practice. However, the
students’ previous experiences and associated skill sets were
variable. Future plans for the clinical teaching unit include 
converting it from an elective to a mandatory experiential 
hospital rotation. Other plans include eliminating the second
pharmacist who was available on the unit and possibly expand-
ing the project to other areas of the hospital.  

CONCLUSIONS

A clinical teaching unit for student pharmacists can
increase placement capacity for experiential training without
negatively affecting the learning experience of students or the
workload of preceptors. The elements of peer-assisted learning,
preceptor support, and a structured work environment assisted
in ensuring that the rotation was a positive learning experience.
In particular, students in our clinical teaching unit contributed
beneficially to patient care workload. 
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