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Abstract

Introduction: Medical students are positioned to observe, document, and explore opportunities to improve patient safety and quality in
their institutions. Medical schools are introducing quality improvement (QI) knowledge and skills in the preclinical classrooms, yet few
provide opportunities to apply these tools in the clinical setting. Methods: Clerkship students participated in two 1-hour sessions,
organized in groups of 12-15 students, led by faculty with QI expertise. The sessions in the module introduced core concepts in QI and
patient safety, while drawing on students’ own clinical experiences. Students identified a system failure they encountered in their own
clinical setting/practice and analyzed contributing factors using the 5 Whys Tool. We evaluated the efficacy of the two-session module
with a pre- and postsurvey of students’ self-reported change in knowledge, skills, and attitudes. Surveys also assessed students’
satisfaction with module content and format. Faculty perspectives were solicited by email. Results: In April-May 2019, 59 students at a
large US medical school participated. Of students, 73% and 53% completed pre- and postsurveys, respectively. All students submitted a
report of an identified systems failure and their analysis of contributing factors. Students’ self-rated knowledge and skills increased
significantly. Students preferred active engagement compared to passive learning. Students and faculty identified areas for future module
improvement. Discussion: The educational program was well received and increased students’ knowledge and confidence in core
concepts of QI and safety. The module addressed the requirement for graduating students to identify safety incidents and contribute to a
culture of QI.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Define adverse events versus near misses, and describe
elements of a culture of safety.

2. Identify a systems failure in their own setting/experience
and practice analyzing contributing factors by applying the
5 Whys Tool.
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3. Propose an intervention to address an identified system
failure and discuss potential challenges and barriers to
doing so.

Introduction

Medical schools, graduate medical education programs, and
health care systems all acknowledge the importance of building
students’ and trainees’ skills in quality improvement (QI), health
systems thinking, and delivery science. The ACGME requires
residents to be able to identify patient safety incidents and offer
solutions to address them.1 Likewise, the AAMC has listed,
“Identify[ing] systems failures and contribut[ing] to a culture
of safety and improvement,” among its 13 core Entrustable
Professional Activities (EPAs) in which graduating medical
students must demonstrate competency prior to entering
residency.2 Accordingly, medical school curricula are increasingly
emphasizing these topics.3 While medical schools are introducing
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QI concepts in the classroom, few provide opportunities to apply
these tools in the clinical setting4 and only 29% of students feel
they have received adequate training by graduation.5

Core clinical clerkships may offer an opportunity to engage
medical students and build QI knowledge and capacity in a
way that is student-centered, integrated with clinical learning,
and sustainable over time. Medical students are positioned to
identify, document, and explore opportunities to improve patient
safety and quality in their institutions.6 Students witness examples
of both poor quality care and excellent care during their day-
to-day work, yet many do not have the opportunity or skills to
contextualize or address what they are observing.

In accordance with EPA 13—“Identify systems failures and
contribute to a culture of safety and improvement”2—we
designed a two-session module that introduced clinical clerkship
students to basic concepts in QI and patient safety. We aimed
to develop students’ foundational knowledge in QI and health
systems sciences, equip students with a new vocabulary of
QI and patient safety terms, and build preliminary skills in QI.
Since identifying systems failures and analyzing contributing
factors is a foundational skill, we focused our attention on
equipping students to systematically analyze contributing factors
to safety incidents and propose interventions based on this
causative analysis.7 Specifically, the module asked students
to identify a systems failure, investigate contributing factors
using the 5 Whys Tool,8 and propose interventions in response
to this incident. The module was bookended by two 1-hour
discussion sessions 1 month apart facilitated by faculty with QI
expertise.

We know medical students witness systems failures in their daily
clinical work.6,9 We wanted to equip them with introductory skills
to begin to understand what contributes to errors as well as
prepare them to report safety errors and contribute to hospital-
wide QI measures in the future.10-12 We also hoped to influence
students’ attitudes towards QI and patient safety by introducing
the concept of just culture and a culture of safety, and helping
students shift from blaming individuals for safety incidents to
understanding the system factors that may contribute to health
care errors and near misses.13 We report our evaluation of
this pilot and next steps for our curriculum development in this
publication.

To the best of our knowledge, there are few mandatory QI
modules teaching medical students to identify and analyze
systems failures using the 5 Whys Tool in the clerkship year. In
preparation, we reviewed MedEdPORTAL and other publications

available on this topic. A number of curricula focused on
providing QI and patient safety education to trainees have been
published, but the majority focus on training for residents.14-20

Medical student modules have been limited and have been
primarily offered to students at other stages of training or as
an optional activity,21-24 although one effective QI simulator
in a psychiatric context was mandatory for all students.25 We
believe that providing this training to medical students during
their clerkship year is critical for successful integration of QI and
systems based-practice with developing clinical skills, and overall
professional development. Curricula targeting preclerkship
students,26 offered in specific clerkships but not the entire clinical
year,12 or focusing on other topics within QI/patient safety other
than identifying and analyzing root causes—such as disclosing
errors to patients7—have been reported previously. At the time
of writing, we found no QI curricula focusing on a systematic
approach to root-cause analysis for medical students in the
clerkship year that was published and immediately available for
use.

Methods

Module Development
A two-session module was developed following a literature
review and the authors’ prior experience in educational
design. The session was reviewed by two educators with
expertise in health systems sciences and QI education, and
medical education curriculum design, respectively. The module
was pilot tested with two fourth-year medical students who
provided valuable feedback about simplifying presession work
requirements, spacing the sessions out over a 1-month time
frame, and clarifying instructions and key concepts in the session
guide.

The module introduced students to basic concepts in patient
safety and QI, and guided students in applying these skills in
their own practice. A detailed session guide (Appendix A) and
accompanying key concepts sheet (Appendix B) were created
to guide student preparation and assist faculty facilitating the
sessions. Session 1 focused on event identification and analysis,
with students working through the Institute for Healthcare
Improvement’s (IHI) 5 Whys Tool worksheet8 (included as
Appendix C with permission for reprinting and use from the
IHI). Between sessions, students investigated contributing
factors and brainstormed interventions to address a specific
systems failure. They were guided in this work by completing a
structured reflection assignment prior to returning to Session 2
(Appendix A). Session 2 offered an opportunity to debrief as a
group about the experience of investigating root causes and

Copyright © 2021 Gheihman et al. This is an open-access publication distributed under the terms of the Creative Commons Attribution-NonCommercial license. 2 / 10

https://creativecommons.org/licenses/by-nc/4.0/


completing the reflection (guiding questions in Appendix A,
Session 2).

Prerequisite Knowledge
Prior knowledge required for students included reviewing the
session guide (Appendix A), key concepts sheet (Appendix B),
and the first two pages of the 5 Whys Tool worksheet (Appendix
C) to learn new vocabulary prior to the session. Students were
also asked to think about a quality or safety incident they may
have witnessed during their clinical training or experienced as a
patient or family member. No further prerequisite knowledge was
required. In our initial session, we asked students to complete
two online modules from the IHI Open School27—however in
feedback we were told by students they did not review these
modules as they did not feel they had time for them. As such, we
have included this as an optional resource but removed it as a
required prerequisite for the session.

Faculty leading discussions had some prior experience
in teaching QI and/or leading quality initiatives within the
hospital, and thus had a working knowledge of foundational
concepts in QI and patient safety, as well as comfort with
conducting contributing factors analysis, considering unintended
consequences, and discussing basic QI methods (e.g., the Model
for Improvement, plan-do-study-act cycles, run charts, etc.). While
this QI expertise was an asset for answering student questions,
faculty did not require any specific prerequisite knowledge
to facilitate the sessions as suggested guiding principles and
questions were provided in the detailed session guide (Appendix
A), which supported students and faculty to move together from
event identification, to contributing factors analysis, and then to
suggesting solutions for implementation over the course of two
sessions.

Setting and Participants
The pilot ran in April-May 2019, during the students’ core
clerkship year at a large urban US medical school. Students
were completing rotations at a large tertiary care medical center.
Students were in the second year of a four-year MD program—it
was their core clerkship year during which they rotated among
several specialties for 1-3 months at a time. At our medical
school, clerkship students are randomized to rotate at one of
four hospitals. The pilot ran at one of our four hospitals only; all
students rotating at that hospital participated.

Students enter the core clerkship year at two entry points. Thus,
students were either one or three quarters into their clerkship
year. We included both groups of students as we felt this session
would be valuable for all students regardless of their timing in the

clinical year. For students further in the clinical year, they would
have more clinical exposure but would gain the vocabulary to
describe what they had observed. For students earlier in the
year, we anticipated they would be equipped with a new lens
through which to observe systems failures in the coming months.
All students did not have any prior formal curricula related to QI
or patient safety topics prior to this session, although students
may have been exposed to these concepts informally.

Students were already scheduled to meet in four groups of 12-15
students twice monthly for a yearlong humanistic curriculum at
our institution. Students at various time points in the clinical year
were mixed amongst all groups. The QI module was offered over
two 1-hour sessions, spaced 1 month apart, during this dedicated
time. The sessions were facilitated by four guest faculty members
with expertise in QI and patient safety.

Module Implementation
Details of module implementation were outlined in the session
guide (Appendix A) which provides students and faculty with
step-by-step guidance to work through the two sessions.

Briefly, before the session, students were prompted to review
the key concepts sheet (Appendix B) and the 5 Whys Tool
worksheet8 (Appendix C) ahead of time. Students were asked
to reflect on a systems failure, error, or near miss they had
observed during their clinical experiences and come prepared
to discuss one case that they would like to investigate further.
Students completed the presession survey online prior to session
1 (Appendix D).

Students and faculty met in groups of 10-12 students in a
small meeting room. Meeting rooms had tables and chairs for
all students and faculty as well as whiteboards available to
make note of discussion topics. In session 1, faculty began
by reviewing the modules, summarizing key concepts and
asking for students to raise any preliminary questions. Students
then worked in pairs to complete the 5 Whys Tool worksheet8

(Appendix C) for each of their respective cases, which were
printed ahead of time and provided to students in hard copy. This
worksheet guided students through identifying and describing
a system failure they had encountered in their own practice as
well as analyzing possible categories of contributing factors that
led to the error. The faculty led students through an example
of discovering the contributing factors to a QI or patient safety
incident and encouraged each of them to undergo a similar
investigative process for their QI or patient safety incident in
the coming month (e.g., by speaking with other stakeholders
involved, reviewing the literature on the topic, proposing
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categories of contributing factors, etc.). Students then pursued
their own investigation of their case and completed the reflection
assignment (Appendix A, page 4) prior to the second session.
The assignment prompted students to submit a one- to two-
page reflection in which they identified a system error in their
clinical practice, analyzed contributing factors, and reflected on
the experience.

One month later, students returned together in the same
group with the same QI facilitator to debrief their experiences
investigating and reflecting upon their QI incidents.
Semistructured guiding questions for discussion were provided
in the session guide (Appendix A, page 5), however QI faculty
were also free to respond to the needs of the students. Many
students wanted to hear about current QI initiatives taking place
in the hospital and what next steps occur when a QI incident is
identified and reported. Our QI faculty were able to answer these
questions from their own knowledge and experience working
within the QI and patient safety infrastructure of the institution.
Finally, students completed a postmodule survey by email
(Appendix E). We also surveyed faculty by email after the modules
were completed (Appendix F) to gather their perspectives on
module value and ease of facilitation.

Evaluation Approach
Survey instrument: Students completed a pre- and postmodule
survey (Appendices D and E, respectively) to assess their self-
reported change in knowledge and understanding of basic
concepts in patient safety and QI. Our surveys were designed
de novo for this pilot project following the Kirkpatrick Model28 for
educational program evaluation to evaluate students’ knowledge,
skills, and attitudes. We pilot tested our survey with two medical
students and the survey was also reviewed by two faculty with
experience in QI and medical education research.

Students were asked to self-report their level of understanding
or level of confidence with fundamental concepts and
skills related to QI and safety on a 10-point scale (1 = low

understanding/confidence, 10 high understanding/confidence)
as well as their level of agreement with statements assessing
their attitudes towards QI. The same questions were asked
in the pre- and postsurvey to assess changes in self-reported
understanding and confidence following the module. The
postsession survey evaluated the overall quality of the module
and students’ satisfaction with content and format on a 5-point
scale (1 = strongly disagree, 5 = strongly agree).

All student reflective assignments were collected and marked for
participation. Students emailed a copy of their assignment in a

Word or PDF file to the clinical coordinator who deidentified these
and sent them to the faculty.

Data collection and analysis: Surveys were distributed via
Qualtrics to students’ emails, with two weekly reminders
following the session. We also surveyed faculty facilitators
(Appendix F) via email after the completion of both sessions on
the module’s overall value, ease of facilitation, and suggestions
for improvement.

For data analysis, descriptive statistics were completed in Excel
(Microsoft Office). We used nonpaired t tests to compare student
responses pre- and postmodule. We used a significance level of
α = .05.

Student reflections were reviewed and marked for participation
only. They were reviewed for evidence that the students followed
the assignment guidelines including event identification,
contributing factor analysis (following the format of the 5 Whys
Tool worksheet, and a brief self-reflection on this experience and
their learning).

Ethical approval: Ethical approval was obtained from the Harvard
Medical School Academy. The study protocol was reviewed
and deemed QI by the academy so it was waived from formal
Institutional Review Board review.

Results

A portion of these results were reported by the authors
previously as a Concise Research Report in the Journal of

General Internal Medicine.29 We summarize these findings and
present new data below.

Participant Demographics
All students who participated (N = 59) were in their core clinical
clerkship year and represented all of the students randomized
to rotate at one of four hospitals affiliated with our medical
school. Some students had started the clerkship year 8 months
before (43 of 59; 73%) and the remaining students started 2
months before (16 of 53; 27%). Of students who participated,
43 completed the premodule survey in its entirety (response rate
43 of 59; 73%) and 31 completed the entire postmodule survey
(response rate 31 of 59; 53%).

Four QI faculty were involved in delivering content. All were
early-to-mid career doctors in different subspecialties (one in
general surgery, two in internal medicine, one in psychiatry) who
were involved in either leading QI/patient safety projects within
their department and/or at the hospital level, or teaching QI and
patient safety to trainees.
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Student Reflective Narratives
All students submitted one- to two-page narrative reflections
that included a summary of a systems failure identified from their
clinical experience, an analysis of contributing factors following
the 5 Whys Tool worksheet format, and a brief reflection on their
experience. All students demonstrated an ability to identify a
system failure which they encountered during a clinical rotation
and to identify diverse contributing factors to this error. We did
not assess the quality or comprehensiveness of student analysis
beyond noting compliance with the assignment, including
whether students identified a critical incident or error, completed
the 5 Whys Tool analysis of contributing factors in their write-up,
and included a self-reflection. All students demonstrated each
of these elements, in alignment with our second Educational
Objective for students to, “Identify a systems failure in their own
setting/experience and practice analyzing contributing factors by
applying the 5 Whys Tool.” We intend to conduct a qualitative
analysis of students’ narrative reflections and as such do not
report these results here.

Students’ Self-Rated Knowledge and Skills
As previously reported, following the module we found a
significant increase in students’ self-rating of their level of
understanding of basic concepts within patient safety and QI (M
= 6.1, SD = 2.0 vs. M = 8.2, SD = 1.6, p < .001), basic steps for
improving systems (M = 4.4, SD = 1.9 vs. M = 7.9, SD = 1.5, p <

.001), and the role they could play as students (M = 5.3, SD = 2.0
vs. M = 7.2, SD = 1.8, p < .001). Similar significant improvements
were seen in students’ self-ratings of their skills following the
module, including identifying a systems failure in their clinical
work (M = 6.5, SD = 2.0 vs. M = 8.3, SD = 1.6, p = .001), using
the 5 Whys Tool to understand contributing factors (M = 3.7,
SD = 2.5 vs. M = 8.1, SD = 1.4, p < .001), proposing possible
interventions to address systems failures (M = 5.6, SD = 2.0
vs. M = 7.9, SD = 1.5, p < .001), and reflecting on unintended
consequences of interventions implemented to address systems
failures (M = 6.3, SD = 1.8 vs. M = 8.2, SD = 1.5, p < .001).

Students came into the session with a wider variance in their
skills and abilities; the standard deviation among students
decreased after the module.

Student Attitudes
Student attitudes were assessed by their level of agreement with
two statements. After the session, all students (31 of 31; 100%)
agreed or strongly agreed with the statement, “It is important
for medical students and physicians to be able to identify errors
and contribute to a system of patient safety and QI.” In keeping
with this strong interest, all but three students agreed or strongly

agreed (28 of 31; 90%) with the statement, “I am interested
in learning more about patient safety and QI in health care,”
following the session.

We solicited students’ overall impression of the quality and value
of the module. We found a majority (25 of 31; 81%) agreed or
strongly agreed with the statement, “These two sessions have
increased my interest in patient safety and QI.” Likewise, 74% (23
of 31) agreed or strongly agreed the sessions should continue
during the clerkship year in the future.

Evaluation of Module Quality and Value
We asked students to rate which components of the session and
materials contributed most to their learning. Students preferred
active, participatory components (e.g., completing the 5 Whys
Tool worksheet in Appendix C, reflecting with classmates in real
time) versus passive didactic teaching or individual assignments
(e.g., completing online preparation work, written reflection).
Students most valued the dedicated time during the session,
finding it difficult to allocate time outside the session to complete
prerequisite prep work or the reflection assignment. Of students
who completed the postsession survey, 90% (28 of 31) agreed
or strongly agreed that having a QI-trained faculty facilitator
contributed significantly to their learning.

Suggestions for Module Improvement
Through open-ended responses, we solicited students’
ideas for how to improve the module. Thematic analysis
revealed key elements to keep in future iterations and areas
for improvement (Figure 1 includes a summary of student
suggestions, with additional student quotations available in a
previous publication29). Students appreciated the two-session
structure (which provided an opportunity to return as a group and
debrief their investigation experiences), faculty facilitators with
QI expertise, and dedicated time to process cases with fellow
students in a supportive setting. Novel ideas for how to improve
the session for the future include: (1) providing information about
ongoing QI initiatives in our hospital, and (2) finding opportunities
to feed forward student cases and ideas for improvement into the
formal QI and safety infrastructure at the institution (Figure 1).

Very few students were able to complete the suggested online
preparatory modules from the IHI Open School27 that were
recommended in the original curriculum. Students felt they
did not have enough time amidst clinical duties to review
these before the session. Given that few students completed
these modules, and yet our results still showed a significant
improvement in students’ self-rated knowledge, skills, and
attitudes as a result of this session, we feel confident that the
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Students
Elements to Keep Sugges�ons for Improvement

U�lize facilitator with background in QI.
Offer case-based discussion of real scenarios.
Require structured, guided reflec�on (e.g., using 
the 5 Whys Tool worksheet).
Dedicate time for discussion with fellow students
and sharing of experiences.
Schedule processing �me between sessions (focus 
first session on introduc�on, second on debriefing).
Iden�fy the role medical students can play in QI 
within the ins�tu�on.

Require less prep work and clarify instruc�ons.
Sign-post the session earlier in the year (introduce 
basic concepts early so students are on the 
lookout for cases ahead of this module).
Schedule dedicated �me to complete reflec�on 
assignment.
Offer more �me for the session discussions.
Provide informa�on about current QI/safety 
ini�a�ves at the local ins�tu�on.
Feed forward student cases into the formal QI 
infrastructure at the ins�tu�on; if possible,
provide feedback on ac�ons taken.
Demonstrate filing a safety report and discuss 
what happens next at the ins�tu�on level to 
address reported systems failures.

Figure 1. Summary of students’ suggestions for module improvement. Abbreviation: QI, quality improvement.

benefits of the curriculum would still hold if we removed this as
a required prerequisite. As such, the updated session guide for
this curriculum (Appendix A) reflects this change. We still listed
the modules as an optional resource for students interested in
learning more. Finally, students noted that it was challenging to
find time to write their reflections and requested protected time
for completing the assignment.

Faculty Perspectives and Experiences
Faculty feedback mirrored student perspectives. Faculty also
valued having a facilitator with QI expertise. Faculty emphasized
the need for students to reflect on their individual clinical
experiences, supported and guided by a systematic and
structured methodology. Challenges identified by faculty included
limited time and balancing input from all students versus in-
depth discussion of a few cases. Faculty also raised the idea of
introducing students to more formal processes for QI and safety
within the hospital (e.g., demonstrating safety dashboards and
adverse event reporting systems) in order to expose students
to QI and safety practices at our institution. For example, one

faculty member suggested the following: “I might expand the
discussion/case analysis to think more broadly about system and
individual contributors to the error or event. Might have some
more structured conversation around safety reporting on the
wards and in the hospital and clinics.”

Figure 2 lists a summary of faculty perspectives on elements to
keep or change for module improvement.

Discussion

Our pilot was well received by medical students in the clerkship
year and led to a statistically significant increase in students’
self-rated knowledge and skills related to core concepts in QI
and patient safety. We also showed that our program involving
two 1-hour sessions can be successfully integrated into an
established clinical clerkship environment. The module was
designed to target EPA 13 for students to, “Identify systems
failures and contribute to a culture of safety and improvement,”2

and we feel confident the module reached its objective.
Students demonstrated an ability to apply new QI skills, including

Faculty
Elements to Keep Sugges�ons for Improvement

U�lize facilitator with background in QI.
Structured and systema�c analysis of problems 
(e.g., using the 5 Whys Tool worksheet).
Student reflec�ons of their own medical errors 
and/or safety incidents that one was involved in or 
witnessed on a clinical rota�on.
Discussion of fair and just culture and how it does 
or does not play out during clinical rota�ons.

Clarify instruc�ons and role of QI faculty.
Offer more �me for the session discussions.
Provide a structured conversa�on around safety 
repor�ng in the hospital and clinics (e.g.,
introducing students to the formal safety repor�ng 
system or showing QI dashboards).

Figure 2. Summary of faculty suggestions for module improvement. Abbreviation: QI, quality improvement.
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identifying and analyzing systems failures in the clinical setting
through group work during the in-person sessions as well as
in their submitted assignments. Additionally, students gained
an understanding of the role they can play if they observe or
participate in a future adverse event or systems failure in the
hospital.10

Principles of adult learning theory30 and Kolb’s experiential
learning cycle31 informed our design of the module. Our
intention was to support students in learning from their own
experiences, actively reflect, and integrate new knowledge
and skills into future practice. We chose to emphasize active,
real-time, participatory learning, and evaluations of the session
confirmed an experiential, interactive approach contributed most
to students’ learning. Specifically, students preferred completing
the 5 Whys Tool worksheet8 (Appendix C) and reflecting with
classmates in real time with the support of a trained QI facilitator,
as compared to completing prework assigned ahead of the
session or the individual reflective assignment on their own time.
Key elements suggested by students to keep in the module or
change to improve it reflected this pattern (Figure 1). Involving
faculty with QI expertise was an essential success factor in
our intervention. QI faculty helped answer student questions,
discussed institutional QI policies, and facilitated in-depth
discussions including noting the strengths and limitations of
systematic analysis such as that facilitated by the 5 Whys Tool.
Limited availability of faculty with QI expertise to guide these
sessions may be a barrier to implementing this module in other
institutions.

We intend to deliver this module to clinical students at our
institution again next year. The sessions will be improved upon
in response to student and faculty feedback. First, as mentioned
above, we will be removing the requirement to complete the
online IHI modules ahead of the session as there was minimal
uptake of this resource among students; however, it will remain
as an optional resource in the student guide. We have kept the
reflection assignment as it is, but we will begin sign-posting this
session earlier during orientation at the start of the year. In this
way, we hope to encourage students to begin noting adverse
events or critical incidents in their early clerkship rotations so
they are able to come better prepared for the group discussions
during the sessions. We are also allocating 1 hour of dedicated
writing time in students’ calendars following the first session to
complete the reflection assignment, in recognition of the many
competing demands on students’ time during the clinical year.
We will continue to engage QI-trained faculty facilitators in these
sessions and update our faculty guide.

Limitations
Limitations of our evaluation included a small sample size in a
single institution in an academic medical setting; our results may
not generalize to students in other years, institutions, or clinical
settings. There may be nonresponse bias given the lower number
of students completing the postmodule survey. While we could
not link individual student responses and thus reported them
in aggregate, we had robust response rates and a sufficient
sample to detect nonpaired statistical differences in pre- and
postmodule results. There may be response bias among students
interested in QI and patient safety, however we suspect this was
minimal given the mandatory nature of the session. In terms of
the evaluation approach, we assessed students’ self-reports
and did not observe behaviors. We felt this was appropriate to
evaluate students’ self-perceptions of their knowledge and skills.

One limitation was that we utilized a survey developed de novo
for this pilot study, rather than a previously validated one. Future
longitudinal research is needed to validate our survey against
other available self-reported measures, to formally evaluate
changes in student knowledge beyond students’ self-report
(e.g., through a standardized case or through faculty assessment
of students), and to investigate whether students change their
behavior as a result of these modules. We did not conduct
a detailed analysis of students’ reflective narratives beyond
noting their compliance with the assignment instructions. Future
research, including qualitative analysis of the student reflections,
can help assess the quality and comprehensiveness of students’
written analysis and their ability to apply new skills of identifying
and analyzing systems failures in their own clinical setting. We
did not design a longitudinal component to this pilot evaluation;
it would be interesting to assess whether this module affects
students’ future involvement in QI to determine if early exposure
affects later engagement.

Another important limitation of this educational intervention
was that students did not have an opportunity to participate
in a practicum component, such as initiating a QI project or
joining existing projects within our institution. We hope that by
exposing students to the fundamentals of QI and patient safety
knowledge and skills, we can encourage those interested in
learning more to seek additional elective opportunities available
within students’ medical school curricula or at their associated
hospitals. Within our institution, senior students who have
completed their clerkship year may participate in a month-long
QI and patient safety elective, lead their own QI project as part of
the graduation scholarly requirement, enroll in the health systems
sciences Advanced Integrated Science Course (inaugural offering
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Spring 2020), or join QI initiatives at the institution where they
completed their clerkship training or another Harvard Medical
School-affiliated hospital. Moreover, as a result of growing
student interest in QI and patient safety, the medical school
now offers a student-run QI and health system interest group
where students can continue to grow their knowledge and
skills. Other opportunities for medical student involvement
described in the literature include preclerkship and longitudinal
curricula,13,26,32 simulation-based learning of QI,11 dedicated
clerkships to QI,24 and involvement in safety event reporting,
analysis, and QI project implementation.11-13 Each medical
school and institution may vary in the opportunities available to
students in their specific setting. We believe instruction in QI and
systems-based practice should be introduced early in the medical
school curriculum. Our pilot module in the clerkship year could
be complemented by foundational curricula in the preclerkship
years26,32 as well as opportunities for QI involvement integrated
across the full 4 years of medical school.33

Important considerations for implementing this module within the
formal structure of the clerkship year are time constraints and
competing interests for students’ education. These limitations
apply for any newly proposed curricular change that may conflict
with established clerkship organization and educational priorities.
At our institution, no prior formal curriculum in QI existed for
medical students in the clerkship year. Some students may
have been exposed to these concepts through the graduate
medical education environment, but this was not consistent.
We were fortunate that we were able to substitute our module
for two sessions within an existing twice-monthly longitudinal
humanistic curriculum. Students were already scheduled to
be off clinical duties during this time, and thus we did not
require buy-in from clerkships. Other institutions may need
to negotiate for student time with clerkship leaders when
implementing this module. We believe a small pilot like ours
is an opportunity to plant the seed for future QI training and
offers a means for educators to introduce and ultimately grow
such an educational program, either integrated with or as a
compliment to other undergraduate and graduate medical
education QI initiatives at their institutions. In future work, we
hope to engage clerkship directors to investigate opportunities
for collaboration with specific clerkships, and to gather feedback
on whether the module impacts students’ behavior. Buy-in from
clerkship directors may be important to ensure the longitudinal
sustainability of clerkship-year curricula.

Future Directions
There are many ways for medical students to contribute to and
get involved with QI and patient safety efforts within medical

schools and in clinical settings. Medical students are well
positioned to observe, document, and explore opportunities to
improve patient safety and quality.6 One of our major objectives,
therefore, was to help students understand the role they could
play in QI and to begin to encourage engagement with this role.
Our module emphasized specific foundational skills, knowledge,
and attitudes related to event identification and analysis such
as searching for multiple underlying root causes, considering
systems issues, and practicing a culture of safety. Students
explored this theoretically, drawing upon their experiences in
the clinical setting.

We recognize that students may not feel comfortable bringing up
systems failures or issues within their clinical teams, especially
if there is a perceived hierarchy of power or concerns about
evaluation. Our module created a safe space in which students
had a chance to practice voicing their observations, processing
their emotions, and practicing foundational skills in QI that may
equip them with the vocabulary and confidence to explore
future issues that arise. We wanted students to know there exist
alternative safe avenues to raise concerns if they did not feel
comfortable doing so within their clinical teams.

As a next step, we are exploring opportunities for connecting
students’ observations and ideas into the formal QI and safety
infrastructure at our hospital.9,11 Ideas include showcasing
hospital quality dashboards during the session, training students
to use the formal safety reporting system, and having students
submit cases they have witnessed to the safety reporting system
at our institution. A missed opportunity in the pilot iteration of
this module was feeding forward students’ observations of
critical incidents into the hospital’s formal patient safety event
reporting system, such that the institution has an opportunity to
become aware of students’ observations and ideas to pursue
health system improvements. We hope to incorporate this in
later versions of this module as a means to promote deeper
engagement among students with the institutional infrastructure
for QI and patient safety. Students may also be contacted to
share their experiences by investigators and may be invited to
join the hospital team assigned to tackle the issue they raised.
Future opportunities for student engagement include students
shadowing with or speaking to QI professionals within the
hospital. We hypothesize that these changes could increase
students’ likelihood of reporting future safety events and
contributing to institutional QI efforts, while also addressing
students’ desire to have “[our suggestions] taken seriously” as
described in session evaluations.7,12 While we did not assess
students’ behavior over time, future research should evaluate the
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longitudinal impact of such modules on students’ involvement in
QI and patient safety during medical training and throughout their
career.13,26,32

Conclusion
Medical schools are introducing QI and patient safety concepts
in preclinical classrooms, yet few provide opportunities to apply
these tools in the clinical setting.33 Our module can be feasibly
implemented during the core clerkship year and engaged
students in active, reflective, and experiential learning while
addressing the graduation requirements of EPA 13.2 This session
introduced students to fundamental concepts in QI and patient
safety early in their clinical training and prepared students to
contribute to QI initiatives and a culture of safety throughout their
career as a student, resident, and future physician.
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