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Abstract

Background Despite a mandate to teach quality
improvement (Ql) to residents, many training
programs lack faculty capacity to deliver a Ql
curriculum.

Objective We piloted a co-learning curriculum in QI to
train residents while simultaneously developing QI
teachers. We evaluated the curriculum’s acceptability
and feasibility and its effect on faculty engagement in
doing and teaching Ql.

Methods The curriculum involved 2 half-day, interactive
sessions, a team-based QI project, and end-of-year
project presentations. Key curriculum design principles
included (1) residents and faculty co-attend all interactive
sessions, (2) residents and faculty work together on
team-based QI projects, and (3) QI projects align with
divisional QI priorities. Using the Kirkpatrick framework
for learner outcomes, we focused our program
evaluation on Level 1 (satisfaction) and Level 2

(knowledge and skills acquisition) outcomes using year-
end curriculum evaluations.

Results Our study included 14 residents (70%) and 6
faculty members (30%). With respect to satisfaction
(Kirkpatrick Level 1 outcome), 93% (13 of 14) of residents and
100% (6 of 6) of faculty participants rated the overall
curriculum as “above average” or “outstanding.” Regarding
faculty knowledge and skills acquisition (Kirkpatrick Level 2
outcomes), faculty self-rated their QI knowledge and
interest in Ql higher than their intent to incorporate Ql into
future practice and their comfort in teaching or
supervising QI projects. All 5 faculty respondents (100%)
rated the co-learning model for faculty development in QI
as “above average” or “outstanding.”

Conclusions Teaching QI to residents and faculty as co-
learners is feasible and acceptable and offers a
promising model for programs to teach QI to residents
while concurrently building faculty capacity.

Editor’s Note: The online version of this article contains
resident and faculty learning objectives, and the curriculum
evaluation form for residents and faculty.
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Introduction

The Accreditation Council for Graduate Medical Education
(ACGME) program requirements mandate that residency
programs formally teach quality improvement (QI) concepts
and skills as part of the practice-based learning and
improvement core competency.' Yet reports from the field
suggest that 1 of the major barriers to teaching QI is the lack
of faculty with sufficient expertise in QI to teach those
concepts to others.>

Advanced training opportunities in QI exist for
practicing physicians,”® but those courses are not designed
to develop faculty to teach QI to learners. Faculty
development approaches in this area, such as train-the-
trainer programs, are underdeveloped*® and have not been
consistently shown to translate to establishing effective
training interventions.'® Furthermore, relying on those
programs to develop a group of faculty QI teachers and
educators would likely take considerable time, delaying
the launch of formal QI training for residents.
That is unacceptable given the urgent need to impart
future physicians with the necessary QI knowledge and
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skills to address growing quality concerns that plague our
system.

Myers and Jaeger* recently advocated for a co-
learning model to train faculty and residents together;
however no concrete descriptions exist, to our knowledge,
to guide the use of that approach for faculty development
in doing and teaching QI. The approach has the potential
of accelerating the development of a cadre of QI teachers
while simultaneously training the next generation of
physicians. We recently piloted a co-learning curriculum
in QI targeting program directors, faculty leads, and
senior residents in 3 subspecialty training programs. We
describe our experience designing and implementing this
curriculum and present the findings of our initial
evaluation, which aimed at assessing acceptability and
feasibility of a co-learning model for teaching QI to
residents and faculty.

Methods

Educational Context

The University of Toronto Department of Medicine
consists of 19 subspecialty divisions, each of which delivers
a postgraduate training program across 5 major training
sites to a total of 110 residents and subspecialty fellows in
each year of training. We piloted our curriculum in the
2011-2012 academic year in 3 of these subspecialty
divisions (endocrinology, medical oncology, and
nephrology).

Co-Learning Curriculum in QI

We conducted a needs assessment to inform the design and
delivery of our co-learning curriculum in QI by reviewing
the literature for teaching QI to residents®*!'! and inter-
viewing QI curricular leads in the United States and
Canada to establish the most successful and feasible
approaches that have led to successful implementation of a
QI curriculum.™

Our key curricular design principles were as follows:
(1) residents and faculty are co-learners and will attend the
formal teaching sessions together to participate in experi-
ential learning activities to develop knowledge and skills in
QI (2) residents from a given subspecialty division work in
teams with a faculty lead in their division to plan and carry
out their QI project, which allows for individual team
members to take a more active role during lighter clinical
rotations, while handing the project off to other team
members while on busier rotations; and (3) wherever
possible, QI projects should align with departmental
quality priorities and ongoing initiatives.

Resident and faculty learning objectives are provided
as supplemental material. For residents, the learning
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objectives focused primarily on developing knowledge and
skills in QI and working in teams to apply new learning to a
QI project. For faculty, the learning objectives were similar
to those for residents (ie, development and application of
QI knowledge and skills) but also included the broadening
of teaching and project facilitation skills in QI. For faculty
who were skilled teachers but lacked experience in QI, the
objectives relating to building QI knowledge and skills
would be more relevant, whereas for faculty with more QI
experience, the focus would be on the “teaching QI”
learning objectives.

The curriculum consisted of an interactive, half-day
workshop in September to introduce core QI knowledge
and skills that were then immediately applied to team-
based QI project over the ensuing 3 months. In January,
there was a second workshop that introduced additional QI
knowledge and skills that were again immediately used to
carry out the next phase of the team-based QI project. At
the end of the year, there was a formal day during which all
the groups met and presented their projects. TABLE 1
provides a more detailed description of the QI content
covered in each of the workshops.

Resident and faculty QI teams met monthly, in between
workshops, to discuss project progress and worked during
and outside their clinical rotations to carry out the actual
QI project work. Key resources included a 0.2 full-time
equivalent dedicated program assistant, web-based cloud
storage to house curriculum materials, space for the face-
to-face meetings, and modest costs for food at the final
project presentation day.

Program Evaluation

Using the Kirkpatrick framework for learner outcomes,'
we focused our program evaluation on Level 1
(satisfaction and acceptability) and Level 2 (knowledge
and skills acquisition) outcomes using year-end
curriculum evaluations. To assess acceptability and
feasibility of the curriculum, as well as the self-assessed
changes in knowledge, skills, and attitudes, all
participating residents and faculty were asked to complete
end-of-workshop evaluations as well as an evaluation of
the curriculum as a whole at the end of year. The
evaluations included items rated on a S-point Likert scale,
plus open-ended questions to allow for additional com-
ments from respondents (provided as online supplemental
material).

We summarized program evaluation data descriptively,
using mean and standard deviation for continuous data and
counts and percentages for categoric data, and reviewed
participant open-ended comments to identify key recurring
themes. The University of Toronto Research Ethics Board
approved this study.
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TABLE 1

September Workshop 1

CO-LEARNING CURRICULUM IN QUALITY IMPROVEMENT (Ql) OUTLINE

« Introduction to QI

» Measurement in Ql—process versus outcome

« Process tools (process mapping, cause-and-effect diagrams)

« Stakeholder analysis

« Linking solutions to theories

September-December QI Project Work

« Resident and faculty teams work together on their team projects, applying knowledge and skills gained in Workshop 1

january WOI’kShOP 2

« Team QI project updates and feedback

« Rapid cycle change methodology

« Displaying your data

« Testing versus implementing

January-May QI Project Work

« Resident and faculty teams work together on their team projects, applying knowledge and skills gained in Workshop 2

June Final Project Presentations

« Keynote lecture

« Project presentations

« Outgoing resident teams hand over project to incoming residents

« Discussing lessons learned, challenges, and next steps

Results

Fourteen residents (5 from endocrinology [36%], 5 from
medical oncology [36%], and 4 from nephrology [29%])
and 6 faculty members participated in the curriculum. Two
faculty members were assistant professors (33%) and 4
were associate professors (66%). Three were clinician
teachers/educators (50%) and 3 were clinician-investiga-
tors (50%). Three faculty members (50%) attended all 3
sessions, whereas the other 3 faculty (50%) attended 2 of
the 3 sessions.

Twelve of 14 eligible residents (86%) and 5 of 6 eligible
faculty members (83%) completed end-of-curriculum
evaluations (TABLE 2). Residents and faculty rated the
overall co-learning curriculum highly. In general, self-rated
improvements in QI knowledge and interest were higher
than self-rated skills to apply QI methods into future
practice for both residents and faculty. Faculty also rated
their preparedness to teach and supervise QI projects lower
than their self-ratings of improvements in QI knowledge
and interest levels.

Discussion

We successfully piloted a co-learning curriculum in QI for
faculty and resident learners. The curriculum was highly

rated, suggesting that this model was acceptable to both
residents and faculty for learning about QI. We are
encouraged by the findings of our initial pilot, particularly
with respect to the feasibility and acceptability of a co-
learning approach to teaching QI. In less than 2 years, this
model has significantly expanded the number of residents
and faculty engaging in QI through our curriculum (we
have since expanded to 9 subspecialty training programs,
involving 20 faculty members and 67 residents for the
2012-2013 year). This ability to scale up quickly is
particularly appealing because it allows programs with
limited faculty capacity in QI to deliver QI training to a
relatively large number of trainees.

Self-rated improvements in knowledge and interest in
QI were higher than intent to engage in or teach QI to
others among faculty participants. We had hoped that by
involving faculty as co-learners we would have been more
successful in developing faculty QI teaching skills. How-
ever, our findings suggest that a greater emphasis on
preparing the faculty for their role in teaching the
curriculum is needed. Despite faculty support for this
model, our experience clearly highlights the challenge that
besets any efforts aimed at building faculty capacity in
QI and suggests that “one-off” or self-limited faculty
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TABLE 2

RESIDENT EVALUATIONS OF THE CO-LEARNING CURRICULUM

Participants Who Responded “Agree” or
“Strongly Agree,”® No. (%)

Residents, n = 12 Faculty, n=5
The content of the curriculum was appropriate and presented in sufficient detail. 12 (100) 5 (100)
The curriculum improved my knowledge of QI concepts and methods. 1(92) 5 (100)
The curriculum provided me with enough skills to apply Ql methods in my future practice. | 9 (75) 3 (60)
Participation in this curriculum stimulated my interest in Ql. 1 (92) 3 (60)
As a result of this curriculum, | intend to incorporate QI into my regular practice. 9 (75) 3 (60)
I plan to teach the concepts and skills learned in this workshop to other colleagues and/ | 6 (50) 2 (40)
or trainees.
As a result of this curriculum, | feel adequately prepared to supervise resident N/A 3 (60)
participation in Ql.
This curriculum should be delivered to next year’s group of residents. 1(92) N/A

Participants Who Responded “Above
Average” or “Outstanding,”® No. (%)

How would you rate the half-day workshop component of the curriculum? 1(92) 4 (80)
How would you rate the team-based QI project component of the curriculum? 10 (83) 5 (100)
How would you rate the project presentation component of the curriculum? 1 (92) N/A

How would you rate this curriculum as a model for faculty development in QI? N/A 5 (100)
What is your overall rating of the QI curriculum as a whole? 1(92) 5 (100)

Abbreviations: Ql, quality improvement; NA, not applicable.

?Respondents rated each of these items using a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree).
®Respondents rated each of these items using a s-point Likert scale (1 = unsatisfactory, 2 = below average, 3 = average, 4 = above average, 5 = outstanding).

development programs in QI without ongoing support are
likely to be unsuccessful.

Our study has several limitations. This was a pilot
curriculum and early program evaluation based on a small
number of faculty and residents at a single center. Ongoing
program evaluation with a recruitment of additional
faculty participants from the next year of our curriculum is
needed to confirm our findings. We developed the
participant surveys de novo and did not validate them.
Thus, participants may not have interpreted the questions
as we intended and may have interpreted the questions
differently from each other. Finally, our preliminary
program evaluation relied on self-reported assessment of
knowledge and skills and did not evaluate the effect of
resident and faculty participation in our curriculum on
clinical processes or patient outcomes.

Conclusion

We have been able to use a co-learning approach to rapidly
scale up our educational efforts in QI to reach a broad
audience of senior trainees, faculty leads, and program
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directors. Given the early findings, co-learning is an
acceptable and feasible model for programs to teach QI to
residents while concurrently building faculty capacity.
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