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ABSTRACT

Background As graduate medical education programs implement competency-based medical education (CBME) approaches,
many specialties struggle to adopt this paradigm in a way that successfully incorporates the 5 core components of CBME.

Objective To develop and implement the 5 core components of CBME within 8 US emergency medicine (EM) residency
programs and assess acceptability and feasibility.

Methods We designed an intervention to implement the 5 core components of CBME: (1) an outcomes framework;
(2) developmental progression; (3) tailored learning experiences; (4) competency-focused instruction or coaching; and
(5) programmatic assessment. A consensus process to develop the framework and developmental trajectory was followed
and included the development and deployment of programmatic assessment, coaching programs, and individualized learning
plans using a shared model for implementation. We implemented the intervention beginning in August 2021. We surveyed
site implementation leads about its feasibility and acceptability.

Results The survey response rate was 100% (8 of 8). Estimated time required for the project intervention was 2 to 15 hours
per month and 4 to 21.4 hours per month for the program coordinator and program leadership, respectively, with no
additional salary provided. Residents and faculty received brief training about the CBME program (0.25 to 1 hours for residents
and 0.5 to 1 hour for faculty), with periodic reminders afterward. Site leads perceived mixed acceptability from residents and
faculty. Perceived challenges to implementation included resistance to change, time limitations, faculty discomfort with
providing written assessment data, and difficulties navigating institutional barriers to technology-enhanced data collection.

Conclusions CBME was estimated to require manageable time for program staff and leadership, with mixed acceptability from
residents and faculty.

Introduction

In the shift to a competency-based approach to grad-
uate medical education (GME),1-3 specialties often
struggle to adopt this paradigm in a comprehensive
way.4-9 There is a gap in the literature regarding suc-
cessful competency-based medical education (CBME)
implementation, and few interventions have addressed
the 5 core components of CBME: (1) an outcomes
framework; (2) developmental progression; (3) tailored
learning experiences; (4) competency-focused instruc-
tion or coaching; and (5) programmatic assessment.10

For CBME in GME programs to be effectively and
sustainably implemented, innovative examples may
help to inform programs.

The American Medical Association (AMA) Reimag-
ining Residency (RR) initiative aims to facilitate inno-
vative, systemic changes that improve GME. With this
initiative, we developed and implemented the 5 core
components of CBME within 8 US emergency medi-
cine (EM) residency programs and assessed acceptabil-
ity and feasibility (online supplementary data FIGURE 1).

Methods
Setting and Participants

We implemented CBME in 8 EM residency pro-
grams, 6 of whom volunteered to participate from
the onset of the RR project in 2019 and 2 others
joined, one each of the following 2 years after initial
implementation at the original sites at their request.
These programs are described in TABLE 1.

Intervention

To develop an outcomes framework that would fit
diverse EM residency training programs, we convened

DOI: http://dx.doi.org/10.4300/JGME-D-24-00639.1

Editor’s Note: The online supplementary data contains a CBME
core components process map, an example of EPA assessment
using the modified O-Score, the survey used in the study and the
outcomes, and further data from the study.
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an advisory board representative of the specialty to
create, through consensus, a set of 22 entrustable
professional activities (EPAs).11 The advisory board
adopted the previously published Ottawa Surgical
Competency Operating Room Evaluation (O-Score)12

(online supplementary data FIGURE 2) after making
modifications to reflect the direct observation and
attending availability in the EM clinical learning envi-
ronments, to assess resident EPA performance. After
site-specific resident and faculty training, residency
programs implemented the EPAs and assessment plat-
forms, with the goal of completing at least one EPA
assessment per EM resident per shift. The project
team partnered with the Society for Improving Medi-
cal Professional Learning (SIMPL)13 to create an app-
based assessment platform for these EPAs. The data,
including narrative comments, collected from this
tool were used by programs in their Clinical Compe-
tency Committee (CCC) decision-making processes
for progression decisions and to provide feedback to
residents via individualized learning plans (ILPs).

To integrate the outcomes framework of EPAs
directly to developmental progression, a team of 8

members of the core grant team met iteratively to
map the EPAs to the EM Milestones 2.0.14 This
ensured that each of the relevant Milestone subcom-
petencies were tied directly to their corresponding
EPAs.11 The team additionally crafted a crosswalk
of entrustment ratings with the Milestones underneath

KEY POINTS

What Is Known
As residency programs implement competency-based
medical education (CBME), most struggle to incorporate
key components.

What Is New
Eight emergency medicine residency programs designed
an intervention to implement 5 key CBME components,
with assessments of time and resources required, faculty
and resident perceptions, lessons learned, and next steps.

Bottom Line
Time required and overall resources were considered
feasible, with no additional salary support. Acceptability to
residents and faculty was mixed, with specific challenges
including resistance to change, time, faculty discomfort
with written assessment data, and using technology-
enhanced data.

TABLE 1
Description of Residency Program Settings and Participants

Residency Program
Program
Formata

No. of
Residents

Program Description

Stanford University PGY-1-4 60 Suburban academic residency program with a focus on research
and innovation. Main sites are academic quaternary care
center, an affiliated children’s hospital, county hospital, and
Kaiser-affiliated community hospital.

University of Wisconsin PGY-1-3 39 Small city urban academic residency program at a quaternary
care center with dedicated children’s hospital on site and one
community-based rotation.

Northwestern
University

PGY-1-4 60 Large urban academic residency program. Training sites are
quaternary care level 1 trauma center, free-standing children’s
hospital, and 1 community and 1 critical access hospital.

Vanderbilt University PGY-1-3 39 Academic residency program with a single community-based
rotation site, housed at a level 1 trauma center and tertiary
referral center with an affiliated children’s hospital.

Oregon Health &
Science University

PGY-1-3 33 Academic residency program with multiple community-based
rotation sites, housed at a level 1 trauma center, tertiary
referral center with an affiliated children’s hospital.

University of
Pennsylvania

PGY-1-4 54 Urban academic residency program. Main sites include
a quaternary referral center, level 1 trauma center,
2 community hospitals, and an affiliated children’s hospital.

Advocate Christ
Medical Center

PGY-1-3 42 Suburban, single-site community residency program with an
academic affiliation, housed at a level 1 trauma and tertiary
referral center, with a children’s hospital on campus.

University of Michigan PGY-1-4 64 Shared residency program in level 1 trauma centers at an
academic tertiary referral center with an affiliated children’s
hospital, a large community referral center, and an affiliated
urban county center.

a Emergency medicine residency programsmay either be in 3- or 4-year formats.
Abbreviation: PGY, postgraduate year.
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each subcompetency. This served 2 purposes: (1) to
connect EPAs to Milestones for ease of translation
and reporting to the Accreditation Council for Grad-
uate Medical Education (ACGME) and (2) to track,
using EPAs, developmental progression along the
Milestones such that if there were EPA achievement
issues, the subcompetencies mapped to that EPA
could be used as a diagnostic assessment by program
leadership (program director, assistant/associate pro-
gram directors, or a designated faculty site lead) or
the CCC.

Outcomes

We measured perceived feasibility and user accept-
ability of the CBME implementation process by sur-
veying site leaders at the midpoint of year 5 of the
grant funding period. Site leads were chosen from
the residency program leadership teams, who served
in this role for at least most of the duration of
the grant. Site leads were asked to describe their per-
ceptions of all outcomes and use estimates of time
and costs when necessary. The survey was drafted
and reviewed by all site leads to optimize content and
response process validity, and revised based on team
feedback for clarity and content prior to collecting
responses.15 The survey was not otherwise tested.
The final survey consisted of 13 open-ended ques-
tions and was administered online via Google Forms.
For feasibility, site leads were asked to estimate
direct costs, program coordinator and program lead-
ership time, and resources required, as well as to
describe resident and faculty training duration and
methods. For acceptability, site leads were asked
their perceptions of resident and faculty acceptabil-
ity, as well as estimates of resident and program
leadership participation rates. Site leads provided
free-text responses regarding the current status of
CBME implementation, problems encountered, and
lessons learned. They also identified next steps at
each site (survey provided as online supplementary
data).

Analysis

We reported descriptive statistics, including ranges
from the numerical responses, to open-ended ques-
tions asking about time and money. Means were
often not feasible as sites responded with open-
ended numbers often including their own program
range. Two authors (H.A.C.W., L.M.Y.) extracted
representative comments that reflected the most common
responses from the narrative short answer responses.

This project was deemed exempt by the Stanford
University Institutional Review Board (#51828).

Results

The CBME intervention was implemented at all 8
participating sites (TABLE 1) with 6 sites implementing
all 5 of the core components and 2 sites implement-
ing 4 of the 5 to date (TABLE 2). The assessment tool,
CCC processes, and ILPs were at least partially
implemented at 7 of 8 programs, with one program
awaiting approval for the assessment tool. Six programs
implemented formal coaching programs around these
ILPs, with assistant/associate program directors, core
faculty, or a mix of both meeting with residents 2 to 5
times per year. ILPs were implemented broadly at half
of the programs while others used them specifically
for residents in difficulty. Given the variability of resi-
dency leadership structures, coaching programs, pro-
grammatic assessment, and resources, each program
sought to incorporate the 5 core components of
CBME as appropriate for their specific learning envi-
ronment. All 8 site leads responded to the survey to
assess perceptions regarding feasibility and accept-
ability. Site lead perceptions relating to implementa-
tion are summarized in TABLE 3.

Overall, site leaders reported that the intervention
was feasible to implement. No programs reported
major additional direct financial costs, although esti-
mated additional time costs for administrative and fac-
ulty time varied widely across programs. All aspects
of development, including the consensus meetings, site
lead meetings, focus groups with stakeholders that
included residents and patients, ILP and coaching pro-
gram development, technology development to support
programmatic assessment, and central data manage-
ment were funded by the AMA Reimagining Resi-
dency grant.

Site leads reported varying estimations of program
coordinator time (range 2-15 hours per month) and
residency leadership time (range 4-30 hours per
month). Several programs noted surges in time com-
mitments during certain times, such as prior to a
CCC meeting. Additional faculty time varied as well,
with some programs training specific core faculty to
support the initiative and others doing minimal train-
ing for all faculty (up to 2.4 dedicated faculty full-time
equivalent, or range 1-30 hours for all faculty).
Reported formal introductory CBME project train-
ing was brief for residents (0.25-1 hour) and faculty
(0.5-1 hour). Introductory training was accompa-
nied by periodic reminders or one-on-one discus-
sions. Representative site lead comments regarding
feasibility are reported in online supplementary data
TABLE 1.

Site leads perceived variable user engagement as mea-
sured by percentage of residents (range 50%-100%)
and faculty (range 22%-100%) participating in the
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TABLE 2
Competency-Based Medical Education in Graduate Medical Education

Element10 Description10
How Element Was

Addressed in Intervention
Resources for Element

Framework Competencies required for
unsupervised practice
at the end of training
based on a profile of
a successfully trained
graduate or practicing
EM physician.

Consensus-driven development
of EPAs for EM residency
training. EPAs to be
assessed on every shift,
assessed by a modified
O-SCORE,12 captured on an
assessment platform design
for this intervention by
SIMPL.13

EM EPA Development
Process11

EPA Development in
Anesthesia16

Progression Competencies and their
developmental markers are
sequenced progressively
across the continuum of
GME training into the
transition to practice.

Iterative mapping of
subcompetencies to
each of the EPAs and
subsequently Milestone
levels to corresponding
entrustment ratings to
create a developmental
crosswalk to use in
visualizing learning curves
over time.

Milestone Mapping in
Pediatrics17

Tailored experiences Learning is individualized and
designed to facilitate the
developmental acquisition
of competencies.

The development and
iterative refinement of an
individualized learning
plan residents use to set
professional and personal
learning goals and discuss
with a coach on a regular
basis.

Creation of an individualized
learning plan in internal
medicine18

Competency-focused
instruction/coaching

Teaching promotes the
developmental acquisition
of competencies by
coaching learners in their
growth and what is needed
to progress to the next
stage of training or
practice.

The use of the R2C2 feedback
model for on-shift coaching
as well as the implementation
of formal coaching programs
using APDs, core faculty, or
a mix of both to meet with
residents to guide them with
their individualized learning
plans.

R2C2 Framework for In-the-
Moment Feedback and
Coaching19

Approaches to Coaching in
GME20

Programmatic assessment Assessment supports and
documents the development
of competencies using a
systematic approach to data
collection, decision-making,
and feedback.

Development of a data
collection tool using the
EPAs and supervision scale
for direct observation and
feedback on shift as well as
changes to CCC processes
such that EPA data and
developmental progression
are tracked, visualized,
summative decisions
supported, and feedback
given directly to the
residents about their
current progress.

Programmatic Assessment
Mapping in EM21

Best Practices in Running a
CCC in CBME22

Abbreviations: EM, emergency medicine; EPA, entrustable professional activity; O-SCORE, Ottawa Surgical Competency Operating Room Evaluation; SIMPL,
Society for Improving Medical Professional Learning; GME, graduate medical education; APD, associate program director; CCC, Clinical Competency
Committee; CBME, competency-based medical education.
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CBME intervention. Site leads commented on this
variability:

& “Generally this program has been well received by
the faculty; it is an easier way for them to provide
post-shift feedback for residents.”

& “This has become a positive culture change for
our program; residents surveyed and 71% respond-
ing prefer the EPA end-of-shift assessment over our
prior system.”

& “Most [residents] love the frequent and targeted
feedback although some find they don’t get it real-
time and face-to-face which has been a target of
our faculty development efforts. The quality of
feedback is still a work in progress.”

& “Biggest obstacles have been support for addi-
tional faculty time, resident buy-in, and navigating
legal/political systems within our institution.”

Sites worked to ensure residents received one EPA
assessment per shift, with resulting numbers varying
significantly by site due to technology used (SIMPL
vs other, mobile app vs desktop) and whether the
resident or faculty member initiated the assessment.
Many programs started out using a free or institutional-
based assessment tool and many have subsequently
switched to SIMPL over time as it became available;
however, this presented additional challenges. Further
representative site lead comments regarding acceptabil-
ity across the CBME intervention are included in
online supplementary data TABLE 2.

Discussion

This CBME implementation intervention, using 5 key
CBME components, in 8 EM programs over 2 to 5 years

found that CBME was generally feasible, with vari-
able engagement in and acceptability by residents
and faculty. Full uptake of the components was high
but also varied among programs.

These findings demonstrate that CBME implemen-
tation is not a one-size-fits-all consideration. While a
unifying framework of outcomes and developmental
progression is fundamental, adoption of the other
core components of tailored instruction, coaching,
and programmatic assessment varied in different pro-
grams (ie, contextually).10 Program resources, structure,
and culture may impact how individualized learning
plans, coaching programs, and CCC processes are
designed and implemented. Our site leads advised that
programs wishing to implement CBME should develop
a change management plan, provide protected training
for residents and faculty, and iteratively evaluate and
revise programs after initial implementation. With these
observations, we are developing best practice guide-
lines, implementation templates, faculty and resident
development tools, and data visualization and discus-
sion guides to help programs optimize this process and
expand CBME across sites.

From the perspective of the intervention site leads,
there were several key successes. Residents and fac-
ulty engaged in the program, and site leads perceived
an increased quantity of assessments and resident
satisfaction with feedback related to EPA assessment.
Also, all sites are still participating in the CBME imple-
mentation project and plan to continue after the grant
ends. After the results of a broad realist evaluation of
the initiative and in conjunction with the Council of
Residency Directors in EM, the entire EM specialty is
poised to implement this initiative in summer 2026.

Other specialties seeking to implement CBME may
consider a similar consensus process to determine an

TABLE 3
Representative Site Lead Perceptions Regarding Implementation

Barriers to Implementation Advice for Implementation
Aspects of CBME That Still Need to

Be Improved at Sites

& Resident time constraints
& Faculty time constraints
& Administrative time requirement
& Resident and faculty intrinsic
motivation/buy-in

& Faculty reticence to provide written
feedback (as opposed to verbal)

& Technology limitations and
accessibility

& Institutional barriers to EPA
assessment

& Change management difficulties
& Support for core faculty time for
CCC/coaching

& Plan resident and faculty training
and reminders

& Develop change management plan23

& Assess program-specific resources
prior to implementation and adapt
CBME intervention to fit program

& Evaluate intervention frequently
and iteratively revise (rapid-cycle
evaluation)24

& Provide faculty incentive/protected
time if possible

& Consider pilot with core education
faculty

& Resident and faculty participation
& Assessment platform functionality/
usability

& Assessment platform data visualization
& Need to translate data into
coaching/entrustment decision more
effectively

& Culture change/normalizing
assessment and constructive feedback

& Improve faculty ability to provide
specific, actionable qualitative comments

& Continue implementation of
individualized learning plans and
coaching

Abbreviations: CBME, competency-based medical education; EPA, entrustable professional activity; CCC, Clinical Competency Committee.
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outcomes framework for competencies required for
unsupervised practice and a scaffolding of develop-
mental progression within the framework. A shared
mental model may facilitate the identification of neces-
sary tools and resources to support programmatic
assessment, individualized learning experiences, and
coaching. Valuing programmatic flexibility and con-
textual variability, within the unified framework for a
given specialty, may facilitate adoption of more CBME
elements as well as promote sharing of resources and
best practices across programs.

Our findings regarding the implementation of this
CBME intervention are limited by a small number of
programs, similar size programs, geography, and
program format. In addition, most of the programs
were well-resourced and academically affiliated. Site
lead perceptions are likely to be biased due to being
the leads of a grant-funded project. As EM is a shift-
based, procedurally oriented specialty with a culture
of innovation and frequent opportunities for direct
observation, this limits generalizing to other specialties
with different characteristics. The project feasibility
was estimated, not measured, and the perceptions of
residents and non-lead faculty were not directly mea-
sured but estimated by the site project site leads.

Based on our findings, future directions for study
include directly studying the engagement and perspectives
of residents, faculty, and other stakeholders, as well as
the factors promoting successful adoption of all CBME
elements. Studies on the benefits of aggregated, frequent
assessments to track resident trajectories over time and
drive individualized learning and coaching, in line with
precision education principles, would be helpful.25

Conclusions

This implementation of the 5 core components of
CBME at 8 US EM residency programs suggested
that CBME was feasible to implement. Acceptability
to residents and faculty was variable and adoption
of CBME components differed among sites. This
suggests that further expansion will require consider-
ation of contextual factors.
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