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Introduction
In the September 2010 issue of the Journal of Graduate

Medical Education, the Pediatrics Milestone Project

Working Group published ‘‘The Pediatrics Milestones:

Conceptual Framework, Guiding Principles, and Approach

to Development.’’1 The aim was to share the approach to

constructing the first iteration of the Pediatrics Milestones,

a compilation of documents (Milestones) for each of 52

subcompetencies. This work, which is grounded in the

literature, attempts to bridge theoretical constructs about

how competency develops with practical behavioral

expectations for the developing pediatrician. Much work

remains in transitioning from the current iteration of the

Pediatrics Milestones to the realization of a dynamic, living

document useful for formative and summative assessment of

learners. Our purpose in this manuscript is 2-fold: (1) to

describe the next steps in refining the Milestones, applying

assessment principles to them, and setting performance

standards; and (2) to explore the role the Milestones will

play in advancing competency-based assessment.

Refining the Pediatrics Milestones

Engaging Content Experts

In developing the first iteration of the Pediatrics Milestones,

the working group reviewed and built upon the literature on

the ontogeny of development of the competencies. In some

cases, the literature provides strong evidence for the details

of this progression, as in the case of clinical reasoning.2–7 For
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Summary

In the September 2010 issue of JGME, the Pediatric
Milestones Working Group published ‘‘The Pediatrics
Milestones: Conceptual Framework, Guiding Principles, and
Approach to Development’’, a document that describes the
construction of the first iteration of the Pediatric Milestones.
These Milestones were developed by the Working Group as
a group of practical behavioral expectations for each of
the 52 sub-competencies. In constructing these Milestones,
the authors were cognizant of the need to ground the
Milestones themselves in evidence, theories or other
conceptual frameworks that would provide the basis for the
ontogeny of development for each sub-competency. During

this next phase of the Milestones development, the process
will continue with consultation with content experts and
consideration of assessment of Milestones. We have
described possible measurement tools, explored threats to
validity, establishment of benchmarks, and possible
approaches to reporting of performance. The vision of the
Pediatrics Milestone Project is to understand the
development of a pediatrician from entry into medical
school through the twilight of a physician’s career, and the
work will require a collaborative effort of the undergraduate
and graduate medical education communities, and the
accrediting and certifying bodies.
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many others, the progression is not as well defined, and

members of the working group had to use theories and

constructs, frequently reaching beyond the medical

literature, to create a hypothesis around the developmental

progression of a subcompetency.

For the Milestones where the developmental

progressions are not well defined (eg, role modeling or

working in interprofessional teams), the next step will be to

engage experts in the relevant fields to help review and

refine those Milestones. These content experts will be asked

to determine whether the conceptual framework chosen

represents the best theory, evidence, or working model for

each Milestone. In addition, they will be asked to identify

any instruments or tools they believe can measure and

report performance using the Milestones they are reviewing.

Moving from Generic to Content-Specific and

Context-Specific Milestones

As currently written, many of the Pediatrics Milestones use

generic behavioral descriptors or anchors that are not

specific to a given specialty, clinical content area, or

context. In their generic form, the Milestones do not

enumerate specific criteria to allow rating at each

developmental level. For the Milestones to be useful in

assessing performance outcomes of residents, methodologies

for achieving high interrater and intrarater reliability should

be developed and employed. We will need to create vignettes

that describe measureable behaviors aligned with the

Milestone but specific to both the content (eg, pediatrics, or a

particular subject within pediatrics) and the context (eg,

inpatient setting) in which the learner is being assessed. These

vignettes will serve to ground the Milestones in real-world

experience. These standardized scenarios could be

distributed by video recording and be used to train and

calibrate raters through examples of learner performance at

various stages.8–20 This will facilitate high interrater and

intrarater reliability21 and contribute to the validity of the

data produced by the Milestone assessments and to the

assessment of the inferences based on them. There will

optimally be multiple contexts in which each Milestone is

studied, as each subcompetency applies to many clinical

settings, both in training and in practice. Similar assessment

F I G U R E 1 Anatomy of a Milestone
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data generated in multiple contexts would provide additional

construct validity to the Milestones.

Application of Assessment Principles to the
Pediatrics Milestones

Each developmental Milestone is constructed using one or

more elements, shown in F I G U R E 1 —ANATOMY OF A

MILESTONE—and discussed in our earlier article1 (Appendix

C and the references in the Figure can be found in the

supplemental online materials for the September 2010

Hicks et al article). These elements range from simple and

discrete variables, which are easy to measure, to complex

and interrelated variables, which are challenging to measure

and require measurements in clusters. An additional

complicating factor is that some elements may develop

synchronously and others asynchronously. For example, 2

elements of a developmental Milestone anchor in F I G U R E 1

may develop well together, whereas another element may

develop at a completely independent pace from the other

elements. Given these complexities, the Pediatrics Milestone

Project Working Group proposes 2 potential measurement

methods and a reporting system that would accommodate

the unique and varied nature of elements within the series of

Milestones for a given sub-competency.

Proposed Measurement Tools

The ‘‘Slider-Bar’’ Method

The slider bar is illustrated in F I G U R E 2 , using the

developmental Milestone for ‘‘Gathering essential and

accurate information about the patient’’ as an example. In

this method, the bar contains the elements of developmental

Milestone anchors listed in clusters, with advancing mastery

as one moves from left to right. The rater clicks on the

display bar at the point that best represents the resident’s

performance, allowing for gradation between

developmental levels to be reflected by where the bar is

placed.

We propose the slider bar method for a number of reasons.

First, it provides measurement along a true continuum, a key

feature given that the developmental Milestones are not

discrete variables. Second, it is technologically and

conceptually easy for the rater to understand. Third, when the

user clicks on a cluster of behaviors, the computer assigns a

behind the scenes numerical value based on the location of the

click along a predetermined numeric spectrum. This value is

recorded on a back-end relational database organized to store

data according to competency-specified categories assigned by

the Accreditation Council for Graduate Medical Education

(ACGME). While this method is user-friendly for the rater, it is

also powerful in its measurement and storage of data, allowing

for multiple queries that would be useful both for individual

learners and for programmatic and accreditation purposes.

This method is ideal for those subcompetencies in which the

elements of the Milestones develop synchronously. Using the

developmental Milestone in F I G U R E 2 as an example, the

slider bar method would be ideal if elements in the middle of

the spectrum, such as ‘‘creation of illness scripts’’ and ‘‘real-

time development of a differential diagnosis early in the

information-gathering process,’’ develop concurrently.

F I G U R E 2 The Slider Bar Method: a sliding scale spectrum of achievement, with clusters of elements

pertaining to diagnostic reasoning for the subcompetency, ‘‘gathering essential and accurate

information about the patient.’’
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In short, the slider bar essentially provides the

opportunity for a global assessment of the elements

clustered within a given series of Milestones. The

disadvantage of this method is that it allows for only one

value (or click) to select an entire cluster of elements rather

than discrete elements of a developmental Milestone

anchor. This single value is scored as a single measurement,

regardless of potential for differential performance on

various elements listed in that cluster. Thus, a learner who

demonstrates performance of the behaviors of 3 elements of

a lower developmental Milestone and 1 element of a more

advanced developmental Milestone is unlikely to receive

differential feedback and scoring for the more advanced

element.

The ‘‘Matrix’’ Method

The matrix method is illustrated in F I G U R E 3 , using the

Trustworthiness Milestone as an example.1 A milestone

matrix aims to display a table of the specific elements of the

developmental Milestones in rows, with the columns

representing behavioral criteria assigned to progressively

advancing developmental outcomes. In this scoring rubric,

the assessor is able to identify developmental progression at

the individual element level. Therefore, this method is ideal

for developmental Milestones with elements that may

progress at asynchronous rates or at different interval

lengths, allowing feedback and scoring to reliably reflect

each element rather than a cluster of elements. Using the

Milestone in F I G U R E 3 as an example, the matrix method

is more appropriate than a clustered-response system, such

as the slider-bar, because elements of overall ability,

discernment, conscientiousness, and truthfulness may

develop at different paces.

Proposed Reporting Tool

We propose the wheel or target graphic, illustrated in

F I G U R E 4 , for reporting when progress for Milestone

development varies. This tool is effective for reporting a

series of slider-bar assessments (eg, a given set of

subcompetencies within a competency domain) or reporting

F I G U R E 3 The Matrix Method: a 2-dimensional representation of achievement for complex Milestones such as

Trustworthiness
36,37
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a single matrix displaying a series of elements within a given

subcompetency. It plots the numerical score for each

assessment on the spokes of the wheel, moving from the

earliest learners along the periphery to a central target

representing achievement of the most advanced learners.

The advantages of this method for reporting performance

are (1) the data for this report can be generated from the

slider-bar or the matrix, (2) this method allows the scored

elements to be reported in a simple visual that lets the

learner know how close he or she is to the target, and (3)

this report provides a method for visualizing either a

learner’s or a program’s progress over time.

Validity and Reliability

Establishing validity evidence for data produced by the

Milestones will require further study. The first step in

establishing validity evidence is understanding possible

threats to validity.22,23 Messick24 identifies 5 major threats to

validity evidence: content and sampling errors, response

F I G U R E 4 Proposed Milestone Reporting: The Wheel or Target Graphic
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process, internal structure and item performance, relationship

to other variables, and consequences of the assessment.

Content and Sampling Errors

Sampling error occurs when the content chosen for the

assessment does not represent the real-world setting or the

intended construct of interest or does not reflect the relative

distributive weight of the various content areas of the

chosen construct. A sampling error would occur, for

example, if we inadvertently did not include

subcompetencies that are critical to training pediatric

residents, such as gathering essential and accurate

information about the patient, a subcompetency in the

patient-care domain. In that case, relevant Milestones

would be absent, and therefore, a gap would exist between

important behaviors of practice and those of training.

Blueprinting, a process of mapping the content of the real-

world experience to an assessment tool,25 is performed with

careful attention to content representation and is a potential

strategy to mitigate sampling errors.

Response Process

The second threat to the validity of an assessment tool is the

effect of the assessment environment on the learner.

Messick24 calls this a response process. For example, a

learner may perform differently in different contexts or

situations. Assessing individual learners using the

Milestones in various settings will help us understand the

extent to which the Milestones are subject to this threat.

Internal Structure and Item Performance

The third threat to validity is the internal structure or the

degree to which the Milestones represent the underlying

constructs they are intended to measure. This includes

internal consistency, a component of reliability, of specific

items and how they perform in differentiating learners. Much

future work is needed to establish interrater and intrarater

reliability of the Milestones and to determine whether the

developmental progression designed yields meaningful data

regarding the real-world performance of learners.

Relationship to Other Variables

The relationship to other variables can be both a threat to

and confirmation of the validity of an assessment. It will be

important to study the relationship between the assessment

using Milestones and the results from other established

measures of performance. For example, evidence supporting

the validity of the Milestones might include alignment of the

outcome data for the medical knowledge Milestones with

scores on American Board of Pediatrics In-Training

Examinations; whereas, nonalignment of these data would

threaten validity.

Consequences of the Assessment

The fifth threat to validity involves both the intended and

unintended consequences of the assessment. These can

include the implementation of the test itself, the reporting of

results, the impact on curriculum and costs, and the other

responses that are anticipated or unanticipated. An example

of an unintended consequence threatening the validity of the

Milestones is their use in broad and individual assessment

and reporting too early in high-stakes assessment, such as

accreditation or credentialing.

Utility

Another important concept to evaluate as we test and

implement the Milestones is that of utility. Van der

Vleuten26 defines utility as a multiplicative function of

reliability, validity, cost, practicality, and educational

impact. If any one of these elements is absent or prohibitive,

the overall utility is zero. In our efforts to provide

assessment tools with high-validity evidence, we should not

lose sight of the other critical variables in this model. The

utility of an assessment looks beyond reliability and validity

and considers the overall value or educational effect,

weighed against the resources, costs, and acceptability

required to achieve the assessment.26

Balancing Validity and Reliability: A Call for Assessment

Across Multiple Contexts Using Multiple Methods

The consistency of resident performance across cases, or

intercase reliability, is one of the most important aspects of

performance assessment.27 Because physicians do not

perform consistently from task to task,28–30 broad sampling

across cases is essential to assess clinical competence

reliably. This observation might not be surprising given the

differences in individual experiences encountered during

training and practice. However, it challenges the traditional

approach to clinical competence testing, whereby the

competence of individuals is assessed based on a single case,

namely the case observed by the assessor.

It will also be important to compare the assessment data

derived from the Pediatrics Milestone Project to that of

other well-designed assessment methods. To be reliable, the

Milestones should correlate with other methods designed to

assess the same content (knowledge, attitudes, and skills).

When considering this, it is important to note that the

assessment method used for comparison should correspond

to the nature of the content to be assessed. Kern and

colleagues31 provide guidance regarding strengths and

limitations of a variety of assessment methods as those

methods relate to the nature and type of content to be

assessed. For example, if learner attitudes, feelings,

descriptions of experiences, or perceived effects of

experiences are to be assessed, the use of essays or narratives

in a portfolio is rich in texture, provides unanticipated as

well as anticipated information, and is respondent centered.

However, essays and other learner-directed written

responses are at risk of rater biases, are often subjective, and

are often in low agreement with objective measurements.

Consideration of the alignment of learning content, goals,
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and objectives with an assessment of the limitations and

strengths of different assessment methods is important.

Standard Setting and Benchmarking

The term standard setting refers to a process that is used to

create boundaries between categories that distinguish levels

of performance. The work ahead in standard setting is

2-fold. First, the education community needs to identify

sentinel Milestones, the accomplishment of which are

requisite for assuming an advanced role, such as a

supervisory resident or team leader. Second, the education

community must collaborate to study when residents

typically transition from one developmental Milestone to

the next. Although development of competence is an

individual learning curve, there is likely a range of time

during which most learners will achieve a given

developmental Milestone, much as there is an acceptable

time during which most children achieve developmental

Milestones in gross motor, fine motor, social, and language

skills. Knowing these typical ranges will be helpful in

identifying learners who could potentially accelerate

through training or, conversely, require remediation.

The working group and the larger education community

will also need to complete benchmarking of the Milestones.

Benchmarks are descriptions of learners at each stage of

development, as determined by the standard setting.

Although the working group has developed the first

iteration of the Milestones with developmental anchors that

mirror benchmarks, refining the content of these

developmental Milestones with data on the components

represented through study with actual residents will be

important to achieve true benchmarking.

The Pediatrics Milestones and Competency-Based
Assessment

To promote meaningful learning, assessment should be

educational and formative—residents should learn from

assessments and receive feedback on gaps in their

knowledge, skills, or attitudes so they can fill those gaps.

The Pediatrics Milestones were constructed to be explicit,

tangible, and meaningful descriptions of behaviors to

provide a learning road map for physician development.

Understanding how the Milestones fit in the overall context

of assessment in competency-based medical education helps

define how they contribute in a meaningful way to resident

assessment.

The major challenge in implementing the ACGME

Outcome Project to date has been assessment.32 Lack of

reliable and valid tools to measure these complex tasks, as

well as a lack of faculty development in assessment, has led to

a reductionist approach to assessment, whereby the

competencies are broken down into discrete, observable

behaviors which, at best, do not necessarily equal the whole

when summed. A trainee may demonstrate all of the

behaviors on a checklist for a given subcompetency and yet

may not be able to integrate those behaviors to effectively

care for a patient. In addition, the items on the checklist may

not be attributes or skills that yield meaningful inference

about performance but may be included because they are

measurable. The Pediatrics Milestones move us from the

realm of measuring what is easy and possibly meaningless to

describing behaviors that are important to the professional

formation of a physician. They clearly map to the

subcompetencies and competencies from which they were

derived but, instead of losing meaning through reduction,

they embrace the complexity of the competencies and add

meaning through explicit definitions of behaviors within their

realm.

As an additional step to avoid the reductionist pitfall of

the competencies, the Pediatrics Milestone Project Working

Group will also take a step back and work to embed the

Milestones in what has been described by ten Cate and

Scheele33 as entrustable professional activities (EPAs). These

are the essential activities that define a given specialty.

Framing the competencies in the context of these essential

activities of a pediatrician puts them into the clinical realm

in which we live, thereby adding meaning to them.

Beginning with an EPA, such as caring for a healthy

newborn, one can map it to the most relevant competencies

and subcompetencies. One can then identify the Milestones

within those subcompetencies at which a practitioner would

be considered ‘‘entrustable’’; that is, able to perform the

professional activity without direct supervision. The

aggregate of the Milestones at which one would be

considered entrustable for a given professional activity,

then, paint a behavioral picture of the learner ready to be

entrusted.

Challenges Ahead
The public wants and deserves good medical care. A key

element of good health outcomes is the proper training of

physicians, with evidence of assessment-proven

competency. We believe that to make the Pediatrics

Milestone Project meaningful, the enormity of the work

ahead, which we have outlined above, cannot be

underestimated. Moving forward, human resources will

need to include content experts for editing, setting

standards, and striving toward test validity and reliability;

preceptors for developing faculty; and experts in assessment

for helping to develop the measurement tools that will be

required to assess individuals and evaluate programs.

Ensuring the availability of these resources has substantial

financial implications. Absent the resources, the rate of

Milestone testing will likely be so slow as to threaten their

validity. Even with substantial support, the complexity of

implementing the Milestones cannot be underestimated.

Innovative approaches to assessment may be met with

significant issues of feasibility, complex and varying

challenges with implementation and program and user
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acceptability. Consideration for the further development

and intervention of these innovative assessment methods

will be informed by expert input.34

In addition to developing tools to assess Milestones, it

will be critical for the education community to step back

and evaluate whether the implementation of Milestones is

moving along a trajectory to achieve desired outcomes. In

light of the complexity and uncertainty of this unchartered

territory, a developmental framework holds the most

promise. This will require us to evaluate the overall process

at each step along the way and make course corrections as

we encounter both intended and unintended

consequences.35

The vision of the Pediatrics Milestone Project is to

understand the development of a pediatrician from entry

into medical school through the twilight of a physician’s

career. For this vision to be realized, the work ahead will

need to be owned by the undergraduate and graduate

medical education communities, as well as by our

accrediting and certifying bodies, in partnership with our

working group. Only through this broad collaboration can

we hope to realize the public’s vision of improved health

care outcomes.
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