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ABSTRACT

Competency-based medical education (CBME) is an approach to the design of educational systems or curricula that focuses
on graduate abilities or competencies. It has been adopted in many jurisdictions, and in recent years an explosion of publi-
cations has examined its implementation and provided a critique of the approach. Assessment in a CBME context is often
based on observations or judgments about an individual’s level of expertise; it emphasizes frequent, direct observation of
performance along with constructive and timely feedback to ensure that learners, including clinicians, have the expertise
they need to perform entrusted tasks. This paper explores recent developments since the publication in 2010 of Holmboe
and colleagues’ description of CBME assessment. Seven themes regarding assessment that arose at the second invitational
summit on CBME, held in 2013, are described: competency frameworks, the reconceptualization of validity, qualitative meth-
ods, milestones, feedback, assessment processes, and assessment across the medical education continuum. Medical educa-
tors interested in CBME, or assessment more generally, should consider the implications for their practice of the review of

these emerging concepts.

Introduction

Competency-based medical education (CBME) is an
approach to curriculum design and trainee assessment
whose fundamental aim is to improve the training of health
care professionals so that they deliver consistent, high-
quality patient care (Carraccio et al. 2002; Frank et al. 2010).
CBME strives to systematically enhance abilities in trainees
and practitioners, not only ensuring that competence is
achieved and maintained, but also encouraging excellence.
Assessment plays a critical role in this process (Holmboe
et al. 2010). Competency-based assessment is designed to
improve the quantity and quality of feedback to learners,
including clinicians, while supporting the practice of reflec-
tion and the development of skills for lifelong learning; to
utilize assessment data as part of a continuous quality
improvement process; and, perhaps most importantly, to
ensure that patient care is delivered by providers with
demonstrated competence in the relevant domains.
Substantial progress has been made over the past five
years with the development and dissemination of mile-
stones based on competency frameworks (Carraccio &
Englander 2014; Frank et al. 2014; Holmboe et al. 2015),
along with the exploration of related concepts such as
entrustable professional activities (EPAs) (ten Cate et al.
2016). In this issue, Englander et al. (2017) describe the
interrelationships of EPAs, milestones, and competencies.
This paper reviews evolving concepts in CBME assessment,
including competency frameworks, validity, qualitative
methods, milestones, feedback, assessment processes, and
the learning continuum.

Practice points

e Competency-based medical education requires
frameworks that provide an organized structure
for learning, reflect the authentic work of practi-
tioners, and provide opportunities for assessment
at the “performance” level.

e Qualitative assessment by collectives of supervi-
sors can provide a rich source of data to inform
judgment points and summative decisions about
progress.

e Validity relates to the degree to which the
“evidence” supports the appropriateness of the
interpretations and actions made on the basis of
the assessment program. It is not a “number.”

e Assessment programs set achievement milestones
and then determine which unachieved milestones
represent barriers to progression for the individual
learner.

e Assessment in continuing professional develop-
ment recognizes that many competencies are
truly achieved only through independent practice.

Competency frameworks and CBME assessment

A competency framework is an organized schema com-
posed of statements of the abilities required for effective
professional practice. It is designed to reflect the real work
of practitioners, encompassing acceptable local practice
and aspirations for future practice. It provides a structure
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within which learning activities should relate to one or
more of the competencies defined by that framework.
Medical education premised on competency frameworks
not only engages learners in authentic tasks but also
emphasizes the “doing” assessment situated at the pinnacle
of Miller's classic description (1990) of clinical competence.

Achieving the goals of CBME requires a robust, program-
matic approach to assessment that focuses on workplace-
based formative assessment (Holmboe et al. 2010). The
approach emphasizes assessment for learning (Schuwirth &
van der Vleuten 2011) rather than isolated, high stakes,
point-in-time, summative examinations of learning. This
approach fits well with the Govaerts (2008) description of
integrated, context-dependent, demonstrable choices linked
to professional domains, and emphasizes the interdepend-
ency of tasks and the multiplicity of assessments required
for competency. The format of these “assessments” might
not reflect traditional examination methods, relying more
on tools aligned with clinical practice, and it is essential
that learners and clinicians “buy in” to assessment methods
that utilize the direct observation and constructive feed-
back of experts and peers.

In contrast to traditional practice, assessment in CBME
presents the challenge of requiring multiple observers of
multiple encounters at multiple times with diverse patients
(for further details, see Lockyer et al. 2017a in this issue).
Summative judgments of competence should not be made
in isolation (Holmboe et al. 2010); rather, multiple observa-
tions and ratings need to be combined in a manner that
conveys a real picture of the trainee to be judged collect-
ively. “Decision moments” need to be disconnected from
“assessment moments” (Schuwirth & van der Vleuten 2011),
and data collection should continue until it is rich enough
to support a summative decision. These data should retain
their detail up to the decision point and not be reduced to
a series of pass/fail decisions, or even to a series of rank-
ings (Schuwirth & Ash 2013).

Assessment in CBME should focus on improving compe-
tence, not simply on identifying incompetence (Schuwirth
& Ash 2013). This can be achieved through the practice of
assessment for learning, in which frequent affirmations of
progress are kept separate from higher-stakes summative
decision points. There are arguments in favor of continuing
the practice of controlled, standardized testing in the
“knows,” “knows how,” and “shows how” domains (Miller
1990), since we can use traditional assessments to support
the development of underlying knowledge and skills while
still acknowledging that “competence is specific, not
generic” (van der Vleuten et al. 2010). To examine Miller’s
“does” domain, however, assessment has to move to the
workplace and incorporate authentic interactions in clinical
environments.

Conceptualizing validity in CBME assessment

The validity of an assessment, particularly a summative
assessment, is of paramount concern. During the mid-20th
century, the adoption of psychometrics in medical educa-
tion offered a systematic approach to the rigorous interro-
gation of assessment data in order to determine the
accuracy of a judgment. However, it is now understood
that traditional representations of validity (i.e. content,

criterion, and construct validity) can result in a limited and
superficial understanding of the accuracy of a judgment.
Specifically, a traditional psychometric approach allows only
quantitative data to inform a judgment of competence
(Hodges 2013), often focusing on knowledge or skills that
are easy to measure, and leading to overly reductionist sur-
rogates of competence (Govaerts et al. 2007). Many educa-
tors, because of issues of feasibility, have studied validity
only in relation to a single instrument rather than a pro-
gram of assessment; this can result in a limited conceptual-
ization of validity (Cook et al. 2014).

More than 25 years ago, Messick (1989, p. 5) proposed a
definition of validity that moved past the statistical accur-
acy of quantitative scores: “Validity is an integrated evalu-
ative judgement of the degree to which empirical evidence
and theoretical rationales support the adequacy and appro-
priateness of inferences and actions based on test scores or
other modes of assessment.” Building on this conceptual-
ization, Kane (1992) construed validity as a web of infer-
ences about the “truth” of a summative judgment. By this
conception, validity is not a “number” but, rather, an argu-
ment that supports the final judgment about “true” phys-
ician competence.

Essentially, four key inferences are made in building a
validity argument: moving from observation to score; mov-
ing from a single to a global score; extrapolating to a sum-
mative judgment; and linking these data to the constructs
that inform the assessment program (Schuwirth & van der
Vleuten 2012; Cook et al. 2015). Ultimately, the truth of the
attestation that a physician is competent requires more
than a statistic demonstrating the correlation between one
number and another; it also requires the examination of
each of these four key inferences. We need demonstration
of a trainee’s development in a robust assessment program,
based on sufficient data to make a valid summative judg-
ment with an acceptably low measurement error.

Assessment in CBME requires the deliberate design of a
program of assessment by a group of educators and the
use of assessment tools by teaching faculty in a manner
that both supports learning and documents performance.
Individual assessors may be required to add to the narra-
tive of a trainee’s performance rather than simply recording
a mark. These multiple assessment-based judgments will
indicate the readiness of the learner to progress in the
training program.

Qualitative assessment

By broadening assessment from its traditional focus on the
learner’'s knowledge to his or her performance in more
complex professional activities, CBME requires approaches
that integrate the assessment of knowledge, skills, behav-
jors, and attitudes across multiple domains. Many sources
of potentially rich qualitative assessment information are
available, such as multi-source feedback, workplace-based
assessment, reflection, and portfolio assessment, and are
likely to become increasingly prominent as competency-
based assessment systems evolve (van der Vleuten et al.
2010). Qualitative approaches are especially useful in
assessing what van der Vleuten et al. (2010, p. 709) refer
to as “domain-independent competencies” such as
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professionalism and in providing actionable feedback to
guide learners in their development.

To date, the implementation of qualitative assessment
has been hampered not only by the time and effort it
demands of faculty and often learners — for example, in the
compilation and assessment of portfolios (Donato & George
2012) - but also by an emphasis on the traditional psycho-
metric constructs of reliability and validity, under which
qualitative data may fare poorly in comparison with scores
obtained through standardized testing. The so-called
“psychometric discourse” (Hodges 2006) has inhibited the
use and refinement of methods of qualitative assessment in
medical education, but as the use of these methods has
increased the traditional emphases on reliability and valid-
ity has been augmented by new constructs such as trust-
worthiness and authenticity (Govaerts et al. 2007). For
example, van der Vleuten et al. (2010) described three strat-
egies to establish trustworthiness in qualitative assessment
by linking each to the qualitative research strategies that
support them and potential assessment strategies in med-
ical education. Similarly, Driessen et al. (2005) described
five qualitative research strategies used to achieve credibil-
ity and dependability in portfolio assessment.

The need for multiple types and points of assessment
across a broad range of domains is broadly accepted (van
der Vleuten & Schuwirth 2005). Integrating these multiple
points of assessment - many of which are qualitative in
nature - is itself an exercise in qualitative assessment. We
can increase the rigor of this exercise by applying methods
of structural coherence and peer examination that have
already been established in the practice of qualitative
research (van der Vleuten et al. 2010).

Milestones and assessment

CBME promotes the development of milestones that can
reflect both progression and exit levels of performance. A
milestone is a “defined, observable marker of an individu-
al's ability along a developmental continuum” (Englander
et al. 2017, in this issue). They are criterion-based and,
when taken together, chart the developmental journey of a
learner through a particular competency or performance.
Milestones that incorporate progressive steps align well
with an emphasis on deliberate practice and feedback.
They provide a clearly articulated basis for expected,
sequential behaviors and encourage a shared mental model
for learners and assessors that can guide learning.
Promotion to the next level of training or responsibility
may depend on the achievement of a well-defined exit
milestone, and may be accomplished at different rates by
different trainees.

Programmatic approaches to assessment rely on mile-
stones set by the training organization to map progress.
They are informative for both programs and trainees, and
collectively describe an individual’s status at a point in
time. They also offer the opportunity for a program to
reach its educational goal of “optimising the learning effect
for all students” (Schuwirth & van der Vleuten 2014, p. 125),
by focusing on individual progress and observing how an
individual trainee performs (and, one hopes, improves) on a
given task or domain over time. Such repeated personal-
ized data allow a trainee’s educational trajectory to be
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tracked and enable the early detection of substandard per-
formance or the option of acceleration where achievement
in an area is demonstrated early. Programs need to decide
which unachieved milestones should be barriers to a train-
ee’s promotion and which may be attained later with
increased clinical experience.

In addition to program decisions about the achievement
of milestones and preparedness to move to the next level
of training, trainees require assessment systems to provide
them with the tools to develop skill in self-assessment.
Current systems of training and assessment have struggled
with the challenge of teaching trainees how to assess
themselves accurately (Davis et al. 2006) and to carry out
reflection-on-practice or reflection-in-practice (Eva & Regehr
2005). CBME approaches, with their focus on evidence of
progress, have the potential to develop frameworks and
processes for guided self-assessment (Duffy & Holmboe
2006; Galbraith et al. 2008). CBME requires regular commu-
nication between teacher and learner to facilitate guided
self-assessment; the ultimate goal is to develop enhanced
self-reflection skills that will support lifelong learning dur-
ing independent practice.

Feedback and student outcomes

In comparison with the traditional approach, CBME pro-
vides greater understanding and transparency of achieve-
ment milestones, and thus improved accountability for
both trainees and training organizations. The clearer and
more practice-focused competency frameworks used in
CBME can also foster improved attention to trainees, given
the more frequent use of feedback and assessments.
Assessments should identify and encourage desired prac-
tice, informing the ongoing development of an educational
plan with the goal of reducing the differences between
observed and desired practice. Strategies such as the regu-
lar review of an individualized learning plan focused on
achievements can support this development.

CBME's substantial focus on the use of formative feed-
back promotes assessment for learning (Black & William
1998; Brown 2004). Formative feedback shared with train-
ees can help them correct behavior that is ineffective or
unsafe, and reinforces behaviors that are effective
(Bazrafkan et al. 2013). Regular, high-quality formative feed-
back that is informative, behavior- and task-specific, based
on direct observation, and timely provides trainees with
essential information by which they direct their behavior
(Ramani & Krakov 2012). The sharing of formative feedback
creates a safe environment where learners can gain aware-
ness of their strengths and weaknesses (Bazrafkan et al.
2013). An interesting comparison with respect to giving
and receiving feedback can be found in the learning cul-
ture of music: medical learners regard self-assessment as a
skill to develop, while music students recognize the con-
tinuing need for external feedback (Watling et al. 2013).

In the CBME approach, faculty roles in assessment
emphasize workplace observations, judgments about the
progression of expertise, and a renewed emphasis on delib-
erate feedback. Assessment needs to link to (and be
embedded in) clinical workflow, resonating with practising
clinicians so that their participation is maximized and sus-
tained. The increased emphasis on workplace assessment in
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CBME should create the opportunity for an open and rich
dialogue between learners and their assessors to promote
development. Faculty must be skilled in conveying this
feedback and in creating a positive and safe environment,
and learners will need to be willing to accept critical feed-
back. In most current training programs, the majority of
learners progress successfully. The enhanced clarity offered
by milestones allows this progress to be recognized but
also encourages learners in difficulty to be part of their
own “solution.” A collaborative approach fosters repeated
assessment once an area of dyscompetence (Frank et al.
2010) has been identified and remediated. This allows
“borderline” residents not to be pushed through as an
effect of dichotomous pass/fail judgments, but to truly
achieve each significant milestone. Remediation and enrich-
ment are the two sides of the CBME coin (Schuwirth & van
der Vleuten 2011).

Many assessment systems currently focus substantial
effort and energy on the borderline or failing trainee with a
culture that is not adequately prepared to overcome the
“failure to fail” (Dudek et al. 2005). CBME challenges educa-
tors to assist (or exclude) those progressing more slowly,
while shifting more attention to accelerating and challeng-
ing learners who are satisfying the standards. In view of
the risk that learners may infer that their learning in a par-
ticular area is complete on achieving “competence” and fail
to appreciate the need for continual learning throughout
their career, assessment in CBME needs to develop a lan-
guage around excellence and not just around the achieve-
ment, or failure to achieve, competence.

Assessment in the authentic environment

Holmboe et al. (2010) describe the clinical microsystems in
which learning and assessment occur. Work-based assess-
ment related to the deliberate practice of both individual
and sets of competencies requires support by frequent for-
mative assessment and multiple observations. Judgments
based on multiple observations by multiple assessors have
strong face validity. Recent authors, including Moonen-van
Loon et al. (2013), describe compilations that reach
adequate levels of defensibility.

Recent work exploring the gap between assessors’
observation of performance and interpretation of a rating
scale (Crossley & Jolly 2012) noted enhanced agreement
when clear clinical anchors were used in an assessment
tool. One of the difficulties of assessor training noted by
Holmboe et al. (2010) may be reduced by the greater use
of recognizable clinical ratings (that is, use the language of
clinical assessors) in assessment tools. For the assessors,
these multiple observations ought to be shared among the
members of a properly constituted competency committee
that can function in a “safe place” legally (along the lines
of peer-review or morbidity meetings) to allow free discus-
sion about the needs of individual trainees. A flow of infor-
mation between trainees and a committee of assessors will
provide valuable feedback to both and optimize the envir-
onment of assessment for learning.

There is emerging evidence that the “wisdom of crowds”
or a group process in making judgments of competence is
important. Since no single method or combination of meth-
ods can assess all of the competencies required of a

physician, group judgment can produce the best possible
decisions about competence. Additionally, the group pro-
cess may be better able to identify issues concerning pro-
fessionalism than cumulative single-assessor tools (Hemmer
et al. 2000). Such an approach is already familiar to many
medical educators through the use of grading committees
for the summative assessment of student or resident clin-
ical performance at binary decision points, such as progres-
sion or readiness for independent practice. Faculty support
to ensure that adequate time is dedicated for completing
work-based assessments and participating in groups that
“judge” the overall progression of the candidate is critical.

The fragmented learning environment created by a
change of rotations every one or two months results in a
lack of continuity in assessment. The perpetual cycle of
each assessor (or assessor team) starting from scratch with
each learner should not be acceptable. In the clinical con-
text, we do not hand over a patient without sharing clinical
details essential for care, and we should expect a similar
forwarding of information in the handover of learners. An
incomplete handover can create unnecessary risk. Although
ownership of the developmental trajectory rests with the
learner, it also needs to be shared with faculty to deter-
mine whether the appropriate milestones or EPAs are being
achieved. In feeding performance results forward, we must
balance any risk of biasing subsequent assessors against
the value of such information to their entrustment
decisions.

The learning and assessment continuum

The untapped promise of CBME is its application beyond
undergraduate and postgraduate training and into clinical
practice. Medical knowledge is expanding faster than ever
with the publication of over 75 new randomized controlled
trials and 11 systematic reviews every day (Bastian et al.
2010). It should not surprise us if established physicians are
not integrating new medical knowledge as consistently as
their junior colleagues (Lipner et al. 2011). Additionally, the
decay in knowledge and skills that occurs naturally with
infrequent use and the effects of age can be mitigated or
at least recognized with a CBME approach to continuing
learning and appropriate ongoing assessment (Baxter et al.
2014). As Lockyer et al. (2017b) discuss in this issue, assess-
ment needs to extend beyond the completion of residency
training to become routine within clinicians’ continuing
professional development (CPD).

Continuing professional development has long recog-
nized that many competencies are realized only with inde-
pendent practice, and that graduation is simply a waypoint
on the journey. Assessment structured around real tasks
can motivate continuing learning and provide useful guid-
ance about expected standards of practice. Self-assessment
alone is inadequate for identifying learning and perform-
ance needs (Eva & Regehr 2005).

CBME can provide a logical structure for information on
learning development to flow forward to the next training
stage and into CPD. An informative appraisal of achieve-
ments can help structure the CPD profile or possibly influ-
ence areas of subspecialization or practice focus. These
data would, at least, identify milestones that were lagging
at graduation and that could benefit from enrichment
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during the clinical years immediately after graduation. As
this process is a continuum, some modules developed for
trainees may be usefully employed in such structured CPD
and vice versa.

Conclusions

The rationale for moving to CBME includes a clearer under-
standing of levels of achievement and improved account-
ability of both trainees and training organizations. One
implication of these clearer and more practice-focused
competency frameworks is greater attention to all trainees.
Assessment within CBME should be based on competency
frameworks and develop an educational plan based on the
differences between desired and observed performance.
Milestones provide a clear articulation of expected, sequen-
tially acquired behaviors and encourage the formation of a
shared mental model to guide learners and assessors. The
focus for assessment in CBME is on individual development
based on clear, regular, and expected feedback.
Assessment in CBME is not simply about meeting bare
competence, but is also intended to inspire learners and
programs to strive for excellence.

Validity in the context of CBME requires a shift away
from the statistical analysis of single tools toward the
evaluation of inferences and actions that derive from a pro-
gram of assessment. Authentic workplace-based assessment
targeted at the “does” level of Miller's classic description is
critical to this notion of validity. Judgments of progression
or competence need to involve the “wisdom of crowds”
and to be conducted away from the teacher-learner
encounter and away from individual assessment tasks.
Qualitative (or narrative) data may be critically important to
these discussions. Interaction and supportive feedback pro-
motes assessment for learning and creates a culture where
they are not only accepted but also desired. Finally, the
CBME approach to assessment has considerable potential
in CPD, where despite its current underutilization it has the
potential to make the largest impact on physician develop-
ment and patient care.

Many assessment issues related to CBME remain unre-
solved, and more data on the effective application of this
approach are needed. Holmboe et als (2010) description
of assessment in CBME has been followed by substantial
contributions to the theory and practice of CBME-related
assessment. New publications evaluating the impact of
competency-based programs have been reported (see
Ferguson et al. 2017, in this issue) and we anticipate that
further contributions in the near future will help guide sub-
sequent implementation.
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