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Abstract Competency-based medical education empowers
learners to use self-assessment to monitor progress and to
improve function. Given the difficulties inherent in self-as-
sessment, we propose an externally calibrated, but resident-
owned system to facilitate resident involvement in assessment
while minimizing the unreliability of self-assessment.
Resident-driven synthesis of assessment data applies self-
determination theory to foster residents’ intrinsic motivation
to improve by involving them in all the steps in the assessment
process. Residents would review data, assignmilestone levels,
complete a program-specific assessment template, and discuss
their findings with the clinical competency committee.
Inclusion and empowerment of residents could benefit
learners and programs alike.
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The renewed focus on making the paradigmatic shift toward
competency-based medical education (CBME) brought about
by the milestone movement provides a new energy and frame-
work for fostering learner-driven assessment and improve-
ment. Indeed, early studies have shown benefits of the mile-
stone system, including resident reports of increased under-
standing of their performance and ability to focus on future

goals [1, 2]. These successes are foundational to CBME, in
which learners are intended to be the driving force in their
development, and raise the question of what other ways mile-
stones can enable shifts that place learners in control of their
learning [3]. We believe that learner-driven synthesis of as-
sessment data, in which residents take primary responsibility
for synthesizing their assessment data and assigning milestone
levels, could be the foundation for further self-directed learn-
ing and self-regulation.

Figure 1 shows the theoretical framework around resident-
driven synthesis of assessment data, which has self-
assessment at its core. However, there is potential concern
about whether self-assessment using milestones will help to
inform resident progress or to facilitate self-directed learning
skills. Research over the past decade has shown that self-
assessment may encourage some residents to improve their
awareness of deficiencies, create individualized learning
plans, and bolster specific knowledge areas [4–9].
Unfortunately, self-assessment is fraught with inaccuracy
and varies depending on the setting, content, and learner per-
spective [10–12]. Lower performing learners may not have
insight into their low performance; conversely, higher
performing learners may be more aware of their deficits than
their strengths [11, 13, 14]. A few studies with very specific
learner types and environments have shown good correlation
between expert assessments and learner self-assessments, but
these have been the exception rather than the rule [15–19].
Furthermore, the success reported in these environments
may be due to a focus on self-monitoring rather than global
self-assessment [20]. Finally, several small trials examining
the use of milestones in resident self-assessment have shown
mixed correlation with faculty assessments [19, 21, 22].

With the concerns around self-assessment, it is reasonable
to question its role in a program of global assessment. While it
can serve as an important tool for encouraging resident
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improvement, it is also an unreliable measure of competence.
How, then, do we capitalize on the positives of self-
assessment without falling prey to its deficiencies in defining
the process of learner-driven synthesis of assessment data? As
advocated by others, we believe that informed self-assessment
is the key [5, 10, 20]. Residents should assess themselves
using the milestones, but their self-assessments should be cal-
ibrated by external assessment. As detailed below, we believe
the synthesis activity performed by the resident should not
only utilize all assessment data the program possesses (e.g.,
assessment data that is external to the resident) but also be
discussed with and calibrated by the program’s clinical com-
petency committee (CCC). To our knowledge, this is not a
common practice in the milestone-based assessment era.
Prior studies looking at this type of informed self-assessment
(providing residents with external feedback for the sake of
synthesizing assessments) have found that it minimizes the
flaws inherent in primary self-assessment reliability while
capturing the value of learner investment in the assessment
process [5, 7, 23].

Resident-Driven Synthesis of Assessment Data:
Benefits for Residents

Learner-driven synthesis of assessment data provides several
important benefits to residents. First, empowering residents
with the primary responsibility for synthesizing their

assessment data and tracking their progression through the
milestones helps them better understand their developmental
trajectory and hopefully increases initiative and understanding
for continued improvement, consistent with the intent of
CBME [3]. Second, resident involvement in the synthesis of
assessments at semi-annual intervals provides transparency
into a potentially nebulous system of CCC reviews and mile-
stone assignments. This enhanced understanding of and en-
gagement in the process would hopefully further empower
residents to take charge of their own professional develop-
ment. Third, this approach is consistent with how individuals
learn best; self-determination theory (SDT) proposes that at-
tending to a sense of autonomy, competence, and relatedness
in learners drives them to become intrinsically (as opposed to
extrinsically) motivated in their learning [24]. Stated different-
ly, when learners are allowed to make decisions of their own
volition, feel competent in their knowledge and abilities, and
feel connected in their environment, they are more likely to be
internally motivated to strive to perform at more advanced
competency levels [25, 26]. Indeed, early evidence suggests
the efficacy of SDT-based education for medical learners [27,
28].

Resident-driven synthesis of assessment data attends to all
three components of SDT. Allowing residents to be the first
individuals to provide their summative assessment promotes a
sense of autonomy. Without this step, they are solely
responding to an external assessment completed by the CCC
that may feel inaccurate based on what they know about
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themselves, and unchangeable as a CCC decision can seem
quite final. The process of resident-driven synthesis of assess-
ment data also promotes a sense of competence because it
affords residents the opportunity to provide information that
is important to assigning milestone levels that they may know
best. For example, the residency program and CCC members
may not know the full extent of advocacy or quality improve-
ment work that residents have completed, because these are
areas outside of traditionally monitored residency activities
during whichmost assessment information is collected. In this
situation, the resident may have the most robust information
for assigning milestones focused on these competencies.
Allowing the resident to present this data, rather than utilizing
the program’s Bbest guess^ allows the resident to not only
present his competence but also feel competent in doing so.
Finally, resident-driven synthesis of assessment data promotes
a sense of relatedness because it places residents in a position
to work with the CCC and program rather than receiving their
milestone assignments from closed-door meetings. This also
fosters relatedness because it demonstrates the value that CCC
members place in residents to have an active, central role in
producing a final assessment of their performance. By attend-
ing to these three tenets of SDT, resident-driven synthesis of
assessment data will hopefully increase residents’ intrinsic
motivation to reflect on their ongoing performance and con-
tinual improvement efforts. It has been proposed that provid-
ing any feedback inherently opposes the principles of SDT
[29]. However, we believe that by tasking residents with an
SDT-supported process and using it to synthesize their assess-
ments, it is possible to overcome the extrinsic and potentially
ego-impacting nature of feedback.

Resident-Driven Synthesis of Assessment Data:
Benefits for Programs

While there are many benefits of learner-driven synthesis of
assessment data for residents, there are benefits for training
programs as well. Perhaps most notably, this process shares
the time consuming, hard work of synthesizing resident as-
sessment data with someone other than CCCmembers and the
program. It is important to remember that this is not a goal of
learner-driven synthesis but rather a positive unintended con-
sequence. Another benefit for the program is that this process
will make residents more familiar with the fine details of phy-
sician development that are delineated in the milestones,
which will, in turn, enhance the quality of the assessments
they complete for peers and faculty. Finally, as noted in the
benefits for residents, resident-driven synthesis allows resi-
dents to provide data that may otherwise have remained un-
known to the program that is important in making assessments
and in assigning milestone levels.

What Learner-Driven Synthesis of Assessment Data
Looks Like in Practice

The details of a learner-driven synthesis of an assessment data
program will vary based on the needs, structure, and philoso-
phy of individual programs, but we believe there are common
characteristics to consider, as shown in Fig. 2. First, residents
should complete a self-assessment based on the milestones.
This provides a starting point for their synthesis and orients
them to the topics and contents of the milestones deemed
germane for their specialty. Residents should then review their
portfolio of assessment data with sufficient time (e.g.,
1 month) prior to CCC assessment meetings. The portfolio
should include all assessment data possessed by the program,
along with program expectations for minimum milestone
achievement based on the year of training. Ideally, the
program-collected data would be from a range of sources,
types, and individuals, including but certainly not limited to
numerical- or milestone-based assessments, all positive and
constructive comments from non-peers, blinded comments
from peers, conference attendance records, duty hour logs,
in-training exam scores, and non-physician assessment infor-
mation from nurses or patients and families [30].

Next, to assist residents in assembling external assessments
and data into a synthesized format to inform milestone level
assignments, they should be provided with a template for syn-
thesis and examples of prior CCC-finalized documents used
by the program. A CCC member assigned to review the res-
ident should be available for questions, especially when resi-
dents are new to this process. We advocate for a synthesis
template that includes an area for documenting data from ro-
tation assessment forms that fall substantially above or below
program expectations. This will be helpful in identifying ma-
jor areas of notable development as well as areas of focus for
future development.

It is important for inputs to be gathered manually by the
resident from their assessment information, rather than being
automatically populated by system software. Manually
documenting milestone score outliers and collating assess-
ment themes would serve to calibrate the resident to assess-
ments in a milestone-based manner. This process can be lik-
ened to the exercise of collecting and summarizing vital signs
on patients before daily rounds. Manual review and recording
of information during pre-rounding helps residents learn what
is normal, sparks them to think about outliers and trends, and
should prompt them to consider the data in the context of the
patient. Milestone score review would function similarly to
reviewing vital signs and could be explained as such, with
the purpose of identifying trends of improvement or stagna-
tion. When residents briefly review patient data but do not
take the time to manually collect and summarize it because
they know it to be easily accessible, they may not gain as
much understanding about the patient. Similarly, programs
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should be careful not to automate too much of the self-
assessment process in order for the residents to learn from
the activity.

After reviewing assessment data from the program, residents
should reflect on what information was missing that was im-
portant for assigning milestone levels. They should then deter-
mine what data they can provide to inform these areas and
document that for inclusion in their synthesis. Residents should
also document their progress in completing program require-
ments that fall outside of traditional clinical rotations, such as
advocacy, quality improvement, and scholarly projects. Having
reviewed and documented all available assessment informa-
tion, residents should next review their milestone self-assess-
ments, adjust milestone levels as appropriate based on the ex-
ternal assessment information they have reviewed, and con-
struct a synthesis statement. This statement summarizes their
progress from the last review cycle, accomplishments, areas of
notable development, areas for future development, and in-
cludes at least a few specific plans for improvement.

Once complete, residents should present their synthesis to
the CCC. Continuing to attend to the troubles with self-
assessment and the importance of external calibration, CCC
members and the resident should have a bidirectional conver-
sation regarding the resident’s conclusions, coming to an agree-
ment about any changes to be made in the synthesis provided
by the resident. The CCC member assigned to review the res-
ident should be prepared to discuss any discrepancies between
the CCC’s synthesis and the resident’s synthesis. Thus, it would
be helpful for this CCCmember to have the resident’s synthesis
prior to the resident presenting it at the CCCmeeting.While the

CCC can have the final word in resident assessment, it should
be expected to explain its conclusions to the resident via live
dialog in cases of disagreement.

After discussing and finalizing all assessment data, mile-
stone level assignments, areas of notable development, and
areas for future development, residents and CCC members
should agree on an overall classification of current develop-
mental progress. We recommend a framework such as on
track, on track except for a specific area of concern, or glob-
ally not on track based on criterion standards identified by the
residency program. For residents in need of special attention
or remediation, it would likely be less surprising and more
palatable for those revelations to come through this process
of informed self-assessment as opposed to being handed down
from a committee without warning. Ideally, residents needing
remediation or additional help with development should help
to construct their own learning plans.

Future Directions

Although learner-driven synthesis of assessment data presents
a steep learning curve for the first CCC implementation cycle
and for new residents each academic year, it provides hope for
great rewards.With experience and careful application of SDT
principles by educational leaders, resident involvement could
lead to intrinsic motivation for self-directed learning and self-
assessment, which are both foundational to CBME. Inclusion
in the process could also encourage learners to more fully
understand their development progress and use their

Fig. 2 Common characteristics
to consider in a resident-driven
synthesis of assessment data
program

420 Med.Sci.Educ. (2017) 27:417–421



additional insight to create more robust individualized learn-
ing plans. CCC reviewers would learn about resident percep-
tions of written assessments and feedback, and have another
perspective available in the formulation of the ultimate syn-
thesis of resident progress at the end of each session. As a
result of increased awareness from faculty and learners, a pos-
itive feedback loop of improved competency-based assess-
ments could occur throughout the department. This all could
come together to achieve the goal of providing a structure and
environment conducive to fostering the growth of master
learners who are ready to drive effective learning and im-
provement over the course of their careers [31].
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