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Objectives. To develop and evaluate a classroom-based curriculum designed to promote interprofes-
sional competencies by having undergraduate students from various health professions work together
on system-based problems using quality improvement (QI) methods and tools to improve patient-
centered care.
Design. Students from 4 health care programs (nursing, nutrition, pharmacy, and physical therapy)
participated in an interprofessional QI activity. In groups of 6 or 7, students completed pre-intervention
and post-intervention reflection tools on attitudes relating to interprofessio nal teams, and a tool
designed to evaluate group process.
Assessment. One hundred thirty-four students (76.6%) completed both self-reflection instruments, and
132 (74.2%) completed the post-course group evaluation instrument. Although already high prior to the
activity, students’ mean post-intervention reflection scores increased for 12 of 16 items. Post-intervention
group evaluation scores reflected a high level of satisfaction with the experience.
Conclusion. Use of a quality-based case study and QI methodology were an effective approach to
enhancing interprofessional experiences among students.
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INTRODUCTION
Quality improvement (QI) knowledge and skills are

core competencies for health care providers.1 As early as
1991, the Pew Health Professions Commission asserted
health education must not only prepare students to pro-
vide quality care, but also help improve the system.2 To
be competent at entry-to-practice, health care students
require knowledge on how systems work, how to bench-
mark and measure against that benchmark, how to iden-
tify normal variation, and how to initiate change.2 This
knowledge should be acquired during their formative
educational years.3

A number of educational outcomes or QI competen-
cies have been identified, with specific competencies
associated with particular teaching methods.4 QI compe-
tencies associated with lectures and seminar formats in-
clude the ability of the student to develop an aim, linking
data to change, describing the Plan-Do-Study-Act (PDSA)
cycle, eliciting interprofessional input, and incorporat-
ing an interprofessional perspective.5 Being able to de-
fine the problem; identify stakeholders; carry out root
cause analysis; and identify, implement, and evaluate an
intervention have been suggested as well, but are more
often associated with graduate-level students preparing
independent-study QI proposals and projects in real-life
practice settings.4

Interprofessional collaboration is critical for the suc-
cess of any QI initiative.3 Not surprisingly, the ability to
work together as members of an interprofessional team
to continuously improve the system is considered a core
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competency of health care professionals.6 Interprofessional
competencies include being knowledgeable of the roles of
other professions, understanding the constraints of one’s
own role, having good communication and negotiation
skills, and having the ability to work with others effec-
tively.7 As faculties move to integrate more QI content
into health care curricula, it is important to acknowledge
interprofessional education (IPE) as critical for students
to develop their QI competencies.8

Despite the need, there continues to be a lack of in-
tegration of QI theory and methods into the core curricula
of most health professions programs; in part, due to a fail-
ure to see quality improvement as an educational priority
of undergraduate health care programs, and because of
a lack of expertise within health faculties.3 Health care
educators have also struggled to integrate interprofes-
sional competencies into their curricula. In addition to
attitudinal, cultural, and economic barriers, attempts to
increase student awareness and experience with interpro-
fessional competencies often represent a significant in-
crease in faculty workload, with little recognition by
administration of that workload.9

To meet these challenges, educators must consider
approaches beyond traditional didactic lectures to secure
for their students the ability to improve and evaluate the
quality of care.10 Educators must adopt pedagogical mod-
els that will effectively prepare their students to work in
teams, to engage in data-driven decision making and im-
prove patient care processes.6 Indeed, through the process
of identifying and investigating a problem, such as that
seen with QI, students come to understand and value one
another.3 Furthermore, by using an interprofessional ap-
proach as the method by which QI knowledge and skills
are acquired, both QI and interprofessional teaching
objectives may be met while minimizing the overall in-
crease in faculty and student workloads.

Over the past 3 decades, a variety of methods have
been used to teach quality improvement principles and
practices, including didactic lectures, observation of qual-
ity improvement activities, personal improvement proj-
ects, and participation in peer-review activities.11-19 In
addition to these approaches, the combination of lectures
and small group exercises is viewed as an effective ap-
proach to transfer competencies associated with im-
proved quality care.20

The purpose of this paper is to report on the develop-
ment and evaluation of a classroom-based curriculum
designed to promote interprofessional competencies by
allowing undergraduate students from various health pro-
fessions to work together on system-based problems us-
ing quality improvement methods and tools to improve
patient-centred care.

DESIGN
The Participants

During the academic year 2007-2008, 223 students
from 4 health care programs (nursing, nutrition, phar-
macy, and physical therapy) participated in an interpro-
fessional QI activity at the University of Saskatchewan.
Our project involved more senior students with prior
exposure to interprofessional initiatives than junior stu-
dents. Students were assigned to work in groups of 6 or 7,
either in term 1 (fall 2007) or term 2 (winter 2008).
Participants in term 1 included 45 third-year pharmacy
students, 46 fourth-year nursing students, and 30 third-
year physical therapy students. Participants in term 2
consisted of 37 pharmacy students not assigned to term 1
groups, along with 39 second-year nursing students and
26 second-year nutrition students. Scheduling and re-
source constraints precluded the use of workplace-based
experiences; thus, an intermediate lecture and paper-
based approach involving multiple health disciplines
was deemed most appropriate to build on students’ exist-
ing knowledge and skills.21

The Curriculum
The pedagogical focus of this project was a QI exercise

evaluating a case about elderly patients in transition from
acute care to community care that was developed specifi-
cally for this project. The case was designed to address the
key steps associated with initiating, improving, evaluating,
and sustaining a quality improvement program.22 For the
students, the emphasis was on developing strategies to pro-
duce improvement and how to determine whether a change
occurred. Students were provided the opportunity to col-
laborate and contribute to the team, and the use of real data
provided a level of authenticity to the exercise. The skills
they employed were relevant and practical for entry-level
health care professionals.23

Course content relating to QI was delivered to the
students in the form of a uniprofessional session (1.5-3
hours, depending on program-based scheduling con-
straints) and 2 interprofessional group sessions (3 hours
in total). Students were required to complete 3 assign-
ments (2 individual and 1 group). These were designed
to assess QI core competencies in terms of understanding
and application of the PDSA.

During the uniprofessional sessions, students re-
ceived an introductory lecture on QI theory and methods.
Specific components included defining the elements of an
aim statement (what is the group specifically trying to
accomplish?), the types of measurement (outcome, pro-
cess, balancing) used in QI, the PDSA Cycle and its ap-
plication in QI, and how to define the problem using
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approaches such as Ishikawa (Fishbone) Diagrams or
brainstorming. Students were also familiarized with the
use of time-series data charts, and how these might be
used to assess performance, and to measure the effect of
a quality improvement initiative. In preparation for group
work, students also received actual health-system data
(Appendix 1), and a written description of the role they
were to assume during the group sessions.

Following the lecture and prior to the first group ses-
sion, students completed and submitted the first take-
home assignment. The assignment consisted of multiple-
choice questions and short-answer items designed to
assess the student’s ability to synthesize and apply QI
theory.

In the first group session, the interprofessional stu-
dent teams reviewed key QI concepts, analyzed actual
health-system data (relating to patient satisfaction with
hospital discharge), and chose priorities for improvement.
Next, the teams created a quality improvement team char-
ter in which they defined an improvement aim and se-
lected a family of measures to monitor progress toward
their goal.

For the second assignment, students individually
researched and identified 3 evidence-based change ideas
for their teams to consider testing (available by request
from the author). Students were encouraged to use and
were assessed on their ability to use traditional and non-
traditional sources for determining potential ideas for
change given their case study, with assessment heavily
weighted toward rationale (ie, ‘‘tell me why we should try
this idea and not another’’).

In the second group session, each team reviewed all
their change ideas, consensually selected 1 change idea,
developed a PDSA cycle plan (available by request from
the author), reviewed the characteristics of effective
teams, and completed and submitted the team charter
(available by request from the author) for which the team
received a pass or fail grade.

Course instructors from the participating programs
served as facilitators during the group sessions. The uni-
professional lectures were provided by a senior QI con-
sultant and the group sessions were led by staff members
from the Health Quality Council of Saskatchewan. Eval-
uation and grading of the assignments were carried out by
a senior QI consultant from the Council with more than 4
years experience working with individuals and teams in
applying QI methodology in practice.

Interprofessional Education Evaluation
In addition to the QI component, students were

invited to complete both a pre-intervention and post-
intervention self-reflection tool on knowledge, attitudes,

and beliefs relating to interprofessional teams originally
developed by Clark.24 The questionnaire consisted of
16 items, each using a 7-point Likert scale anchored by
diametrically opposing statements relating to teamwork.

At the end of the second group session, students also
were given the opportunity to complete a questionnaire
developed by McMaster University that was designed
to evaluate group process.25 The questionnaire included
9 items, each using a 7-point Likert scale anchored by
diametrically opposing statements about the function-
ing of their team during the QI group sessions. Students
were also invited to provide written comments about
the exercise.

Students willing to participate in the research compo-
nent of the class provided written consent prior to their
participation in the study, and each received a copy of the
consent form. Consent was requested and forms were
collected during a scheduled lecture. To avoid any real
or perceived coercion of nonparticipants by other students
or the instructors, all students were provided with copies
of the IPE evaluation instruments and invited to complete
them whether or not they indicated a wish to participate in
the research study. Completed survey instruments from
nonparticipants were subsequently destroyed by the grad-
uate student administering the questionnaires and were
never seen by the course instructors or the other members
of the research team. The graduate student also ensured
that all research materials were de-identified and given
anonymous identifiers to protect the identity of partici-
pants and nonparticipants. The master list was sealed to
make it unavailable to the research team. The research
protocol was approved by the Research Ethics Board of
the University of Saskatchewan.

Descriptive and comparative statistics were carried
out using SPSS 16.0. The Wilcoxon signed-rank test
was used to compare pre- and post-IPE and group process
survey data. Kruskal-Wallis and Bonferonni’s tests were
used to compare changes in these responses across the 5
participating student groups.

ASSESSMENT
Of the 223 students participating in the QI exercise,

175 (78.5%) provided signed consent to participate
(Table 1). Of these, 134 students (76.6%) completed
both the pre-intervention and post-intervention self-
reflection instruments, and 132 (75.4%) completed the
post-intervention group evaluation instrument. The high-
est completion rates were among nutrition and physical
therapy students, while the lowest rates of participation
and instrument completion were among fourth-year
nursing students.
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Pre-intervention reflection scores (Table 2) were
generally high (more than 5 on a 7-point scale). Items
scored lower on the pre-intervention evaluation included:
I identify with the team (3.9); Interprofessional teams
generate little conflict among their members (4.3); and I

am dependent on the skills and knowledge of the other
health professions (4.3).

Significant increases were found between pre-
intervention and post-intervention reflection scores for
12 of 16 items (p , 0.05). Of these, the post-intervention

Table 1. Demographics of Health Care Professions Students Participating in an Interprofessional Quality Improvement Activity

Health Profession Students, No. (%)

Item

Second-Year
Nursing
Students

Fourth-Year
Nursing
Students

Second-Year
Nutrition
Students

Third-Year
Pharmacy
Students

Third-Year
Physical
Therapy
Students Total

QI Participants

fall 2007 - 46 - 45 30 121
winter 2008 39 - 26 37 - 102

Provided consent 39 (100) 27 (58.7) 24 (92.3) 56 (68.3) 29 (96.7) 175 (78.5)
Completed pre-intervention and

post-intervention questionnaires
30 (76.9) 14 (51.9) 21 (87.5) 42 (75.0) 27 (93.1) 134 (76.6)

Completed group evaluation 28 (71.8) 14 (51.9) 21 (87.5) 44 (78.6) 25 (86.2) 132 (75.4)

Abbreviations: QI 5 quality improvement

Table 2. Interprofessional Self-Reflection Scores (n 5 134)

Survey Items (Positive Statements)
a

Pre-intervention
Score,

Mean (SD)
b

Post-intervention
Score,

Mean (SD)
b

Score
Difference

I feel comfortable with team members
from other health professions

5.4 (1.2) 6.4 (0.8) 1.0 e

I am able to communicate effectively with team
members from other health professions

5.1 (1.3) 6.1 (0.9) 1.0 e

I am confident in my understanding of the role of my
profession on an interprofessional team

5.1 (1.2) 5.9 (1.0) 0.8 e

I understand the roles of other professions on an
interprofessional team

5.0 (1.2) 5.6 (1.2) 0.6 e

It is easy to cooperate with team members from other health professions 5.7 (1.0) 6.2 (0.8) 0.5 e

I am best able to serve the patient/client by being a member of the team 5.9 (1.1) 6.5 (0.8) 0.5 e

I identify with the team 3.9 (1.3) 4.4 (1.9) 0.5 d

Interprofessional teams generate little conflict among their members 4.3 (1.1) 4.8 (1.4) 0.5 e

More effective decisions are made by the group as a whole 6.0 (1.1) 6.4 (0.8) 0.4 e

Team members from other health professions help shape
my perception of the task/problem

5.7 (1.1) 6.0 (1.1) 0.3 c

Other health professions play important roles on the team 6.2 (1.3) 6.5 (1.1) 0.3 c

Other health professions have unique knowledge and skills 6.5 (1.0) 6.7 (0.8) 0.3 c

I am dependent on the skills and knowledge of the other health professions 4.3 (1.2) 4.4 (1.5) 0.1 NS
Interprofessional teams are effective in developing solutions to problems 6.0 (1.2) 6.1 (1.2) 0.1 NS
Interprofessional teams require contributions from all team members 6.3 (1.2) 6.4 (1.1) 0.1 NS
Interprofessional teams require effective communication

among their members to work well
6.6 (0.9) 6.7 (0.5) 0.1 NS

aItems presented in descending order based on difference between pre-intervention and post-intervention test scores.
bEach survey item was anchored by a negative and positive statement and students were asked to indicate where they saw themselves on a 7-point
continuum between the 2 statements. Due to space limitations, only the positive statements are presented in the table.
cp , 0.05
dp , 0.01
ep , 0.001
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scores for 7 items were substantially higher (more than
0.5) than the pre-intervention. These items dealt with the
student’s ability to communicate and cooperate with
others and their comfort with and ability to identify with
their team. The other 5 items with significant higher post-
intervention scores but with a score increase of less than
0.5, dealt with team conflict, group decision making, and
the role of other professions. Few significant differences
were seen based on professional designation.

Post-intervention group evaluation scores reflected
a high level of satisfaction with the experience (Table 3).
All 9 items in the questionnaire were scored above 5
(maximum 7). The mean for the 9 items was 5.6, and
mean scores ranged from a low of 5.2 (objectives un-
derstood by group) to a high of 6.0 (group members gen-
uinely support each other). There were no significant
differences in the group evaluation scores based on pro-
fessional designation.

Marks for QI assignments 1 and 2 were both relatively
high (85.6% and 80.8%, respectively) with a mean of 34.2
(SD 3.3) for the first assignment (maximum score of 40),
and a mean of 9.7 (SD 0.95) for the second assignment
(maximum score of 12). The distribution of marks was
narrow for both assignments with most marks ranging
from 23 to 40 for assignment 1 and 4 to 12 for assignment
2. All groups submitted and received a passing grade for
the third assignment (the team charter).

DISCUSSION
The purpose of this paper is to report on the devel-

opment and evaluation of a classroom-based curriculum
designed to promote interprofessional competencies
by allowing undergraduate students from various health
professions to work together on system-based problems
using quality improvement (QI) methods and tools to im-
prove patient-centred care. At the beginning of the QI
module, students generally held positive views about

interprofessional teams and their role within these teams.
While it was encouraging that students already supported
interprofessional approaches to care, it raised the possi-
bility that there would be ‘‘little room to grow’’ in terms of
measuring a positive change in attitudes toward interpro-
fessional teams as the result of participating in the QI
workshop. However, the study was able to demonstrate
a number of positive changes in student perceptions of the
interprofessional team. These changes along with positive
evaluations of the group processes suggest the use of a QI
framework is an appropriate and feasible educational
model, both to promote interprofessional concepts and
to support interprofessional approaches to learning.

The high scores achieved by the students for the QI
assignments suggest the students did acquire the core
knowledge presented in the QI module (lecture and group
work). However, the contribution of an interprofessional
format is not known. Indeed, the first assignment fol-
lowed a uniprofessional lecture and the second assign-
ment was carried out individually following group
interaction. Students completed assignment 3 (team char-
ter) together, but it was assessed only as a pass or fail and
all teams received a passing grade. As well, there were no
comparator groups such as uniprofessional teams. Future
research might be carried out to better demonstrate the
benefits of an interprofessional approach but was beyond
the scope of this project.

Limitations
The limitations of the study included rates of partic-

ipation in the study by some groups of students and the
generalizability of the findings. Lower percentages of
fourth-year nursing students and pharmacy students
agreed to participate in the study. Nonparticipants may
have represented those students with views less favorable
toward interprofessional practice. However, these lower
consent rates may reflect the timing of when this consent

Table 3. Group Evaluation Scores (n 5 132)

Item
a

Mean (SD)

High level of suspicion (1) – High level of trust (7) 6.0 (0.9)
Everyone for themselves (1) – Genuine support for one another (7) 6.0 (0.9)
Communication was guarded (1) – Open and authentic communication (7) 5.7 (1.4)
Group objectives not understood (1) – Objectives clearly understood by the group (7) 5.2 (1.3)
Group negative toward objectives (1) – Group committed to objectives (7) 5.3 (1.6)
Low attainment of objectives (1) – High attainment of objectives (7) 5.5 (1.2)
Denied, avoided, or suppressed conflicts (1) – Brought out conflicts and worked through them (7) 5.6 (1.2)
My ideas and abilities were not properly drawn out by group (1) – My ideas and abilities were

properly drawn out by the group (7)
5.8 (1.0)

QI methods unsuitable for meeting objectives (1) – QI methods suitable for meeting objectives (7) 5.7 (1.1)
aEach item was anchored by a negative and positive statements and students were asked to indicate where they saw themselves on a 7-point
continuum between the 2 statements.
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was sought from these 2 groups of students: on a Friday
afternoon for the fourth-year nursing students, and at the
start of an early morning class for the pharmacy students.
There was also a lower rate of participation in the research
component of the project among fourth-year nursing stu-
dents who had given consent and the reason for this was
unclear.

The study took place in a University containing mul-
tiple professional colleges and at a time when many
interprofessional training initiatives were underway
across the province of Saskatchewan as part of a 3-year
nationally funded project. Institutions with more limited
representation across the health professions or where in-
terprofessional education has a lower or greater profile
within the curriculum might experience different results.
Finally, the contribution of the HQC staff members was
critical to the delivery of the QI module. The presence and
availability of this type of community partner and/or
faculty members who specialize in QI methodology
may greatly affect the student experience and the educa-
tional outcomes achieved with regard to interprofessional
competencies.

CONCLUSIONS
Use of a quality-based case study and a quality im-

provement methodology appear to be an effective ap-
proach to supporting and enhancing interprofessional
experiences among health professional students. The
partnership between the Health Quality Council staff
members and the University of Saskatchewan and the
Saskatchewan Institute for Applied Science and Technol-
ogy faculty members helped to strengthen the link be-
tween theory and practice.
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Appendix 1. Example of Patient Experience Data
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