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ssessment of learning, assessment for learn-

ing. This phrase is frequently applied in

medical education circles describing assess-
ment strategies for students, residents, and fellows.
However, this paradigm can extend beyond learner
assessment; in fact, a similar philosophy can be
implemented for program-level improvement. In
residency and fellowship programs accredited
through the Accreditation Council for Graduate
Medical Education (ACGME), there is a broad array
of assessment data collated and reviewed by the
program’s clinical competency committee (CCC).!
Based on these data, CCC discussions lead to
assignment of appropriate Milestone levels to their
program’s trainees and help guide individualized
learning plans. Applying such Milestones data in
program evaluation can drive important evolution
and improvement of training programs.”

Milestones data are summarized in the ACGME
Accreditation Data System (ADS). ADS provides
graphic representations of Milestones trends for each
training level for individuals (FIGURE 1A), programs
(FIGURE 1B), and nationally (FIGURE 1c). Additionally,
ADS highlights historical and current data for each
program, showcasing progression of Milestones over
time, variation among learners within a single year,
and trends across Milestone subcompetencies within
a program.

These Milestones data can suggest natural areas for
program change yet challenges with data access and
interpretation may limit the use of this resource. In
fact, according to ACGME Milestones development
staff (L. Edgar, oral communication, October 2020), a
convenience sampling of more than 15 Milestones
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Editor’s Note: The online version of this article contains a sample
table of predictive probability values (PPV), which provide estimates
that Milestone ratings will fall below Level 4 at the time of
graduation; a sample Milestone distribution (by subcompetency and
post-graduate year) in multi-year programs; sample Milestone
distribution for one-year programs; and approach to analyzing
these data.
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specialty development groups demonstrates that, on
average, only 7 of 12 members are aware these data
are available in ADS. In order to effectively opera-
tionalize these data, it is first critical that program
leaders understand the scope of the available data and
know how to apply the information toward program
review.

ADS provides useful visual displays of the
Milestones for program-level and nationwide data,
using boxplots for each postgraduate year (PGY) of
training. These boxplots provide relevant summary
statistics for Milestones, including the mean,
median, 25th, and 75th quartiles, maximum and
minimum values, and outliers for each subcompe-
tency. The national Milestones data also include
novel predictive analytics (using predictive proba-
bility values [PPVs]), which provide the probability
that trainees will not achieve a target Milestone
level by the time of graduation along each domain
(provided as online supplementary data). These
predictive metrics use early Milestone ratings to
identify the percentage of learners who do not
achieve goals during training, based on data from
previously collected national Milestone ratings.'=>*
This metric, as well as visual representation of the
trajectory and pattern of Milestone-level advance-
ment, can highlight issues with current curricula,
assessment methods, Milestone-level assignment, or
faculty development needs. This can be performed
using program-level box plot data (FIGURE 1B) or by
creating PGY-level Milestones charts for each
subcompetency (FIGURE 2).

Finally, a newer method available for assessment is
the predictive analytics provided in the PPV tables.
These PPV tables (provided as online supplementary
data), originally intended to identify struggling
learners at risk of not achieving a Milestone Level 4
at the time of graduation, may also be used to identify
programmatic issues, particularly if several learners in
the program have a high probability of not achieving
the designated graduation Milestone target. Brain-
storming ways to operationalize these data for
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Data Examples from the ACGME Accreditation Data System (ADS)

Note: The above figure highlights data representation from ADS, which can be viewed on an individual learner level (1a), program-level (18), or nationally

(1¢) for each of the subcompetencies.

iterative review provides the program evaluation
committee with a broad array of opportunities for
program improvement.

Overall program information can be easily gleaned
from review of the ADS database or simple manual
extraction for interpretation (see online supplemen-
tary data for sample charts and instructions). During
the required annual program evaluation, these data
can be used to identify strengths, gaps, and areas for
improvement. Logistically, however, how can pro-
grams approach this extensive data to improve their
local processes? Through use of summary statistics,
program trends, or predictive analytics, the
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opportunities for application of Milestones data are
vast. Below, we aim to highlight 3 novel future areas
to use Milestones data in conjunction with annual
program reviews, specifically in the areas of curricular
innovation, bias mitigation, and individualization of
training pathways.

Using Milestones to Iteratively Drive
Curricular Change

An important application to consider in the use of
Milestones to achieve program-level change revolves
around iterative curricular change. On an individual
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trainee level, failure to progress as expected could
signify issues with the curriculum. The absence of
expected variation by PGY level and within sub-
competencies also raises concern for a problem, either
with the curricula, assessment tools, or faculty raters.
For example, if a program notes a lack of upward
progression of Milestone ratings for systems-based
practice 2 (“Coordinate patient care within the health
system relevant to their clinical specialty”), a program
can implement curricular interventions for patient
care coordination, train raters to achieve a shared
mental model of expertise, and review/create assess-
ments for such care coordination. Using a quality
improvement cycle, a program can use Milestone
ratings to determine targets, track progress, and
determine success in interventions.

Using Milestones for Program-Level Bias
Review

As outlined above, the trajectory and pattern of
Milestone-level advancement can highlight issues with
current curricula, assessment methods, Milestone-level
assignment, or faculty development. Beyond this, it is
increasingly recognized that underlying biases impact
assessment across graduate medical education (GME),
and several studies have highlighted differential Mile-
stone achievement and trajectory based on trainee
gender.>® A thorough review of the Milestone trends
within a program in conjunction with demographic
patterns could promote further understanding of
potential underlying program-level biases. The lack of
an expected upward trajectory, or alternatively a
differential slope between demographic factors, could
highlight a need for additional faculty development and
program interventions on potential underlying biases
affecting assessments. Faculty development using bias
reduction workshops, shown in other settings to be
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effective mitigation strategies of biased decision-making,
could be implemented by programs to potentially
address these issues.” ™!

Beyond trends noted within an individual program,
one could additionally compare subgroups within their
program to national specialty ACGME data. While this
may reveal additional program-level disparities prompt-
ing intervention, it is important to note that there are
caveats when comparing program-level to national
specialty ACGME data. The variance between individ-
ual program data compared to national data could
indicate a need for program adjustment—or could be
within expected limits of variation. Regardless, this
could highlight a need for added interventions if
demographic differences in Milestone trends are ob-
served.

Using Milestones to Create Program
Pathway Individualization

Milestone assessments are routinely used for targeted
individual learner development. However, beyond
individual growth, program Milestones data provide
a unique opportunity for novel individualization of
training pathways. For example, consistent achieve-
ment of early achievement of “readiness for indepen-
dent practice” could prompt programs to reassess
curricula for individuals who have achieved expertise.
If data review reveals trainees consistently achieve
“ready for independent practice” across certain
subcompetencies prior to the final year of training, a
program can consider implementing novel roles and
rotations to further progress expertise in advanced
areas.'* !4

Review of a program’s longitudinal Milestones
could also aid in the shift from a dwell-based view
of training to a time-variable model,"> providing
opportunities for adjusted training pathways based on
achievement of competency. While certainly logistical
challenges preclude widespread adoption of this
strategy beyond select programs in the transition
from undergraduate medical education to GME, this
could serve as an area of interesting future scholarship
in the use of program-level Milestones data.

Conclusions

The ACGME Milestones serve as an essential
component of program evaluation, identifying curric-
ular needs, assessment issues, or faculty development
needs. Analyzing these data to identify trends within a
program, between programs within an institution,
and between institutions, is a critical way to use the
available Milestones data for ongoing program
improvement. With this knowledge, programs can
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begin to operationalize these data in novel ways for
program assessment.
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