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INTRODUCTION

There has been a proliferation of competency-based
postgraduate training programmes in emergency
medicine (EM) worldwide, including Australia, Canada,
Singapore, the United Kingdom, and the United States.
Several competency frameworks have been developed
at national and international levels as a basis for
competency-based postgraduate training programmes.
These frameworks include the Accreditation Council of
Graduate Medical Education (ACGME) competencies
in the United States,1 the Canadian Medical Educa-
tional Directives for Specialists (CanMEDS),2 and
Common Competences for Emergency Medicine in the
United Kingdom3,4. In response to this increased
emphasis on competency-based education during post-
graduate training in EM, the International Federation
for Emergency Medicine (IFEM) has recently developed
a model curriculum to define the basic minimum
standards for specialist training in EM.5 The goal for
specialist training in EM is to ensure that its trainees
develop the necessary knowledge, skills, and profes-
sional attitudes to provide safe, expert, and independent
emergency care within their own country. Accurate
assessment of trainees’ progress during specialist

training is of paramount importance to the educational
process.

In recent years there have been changes to the
assessment process. Traditionally, assessment has been
considered exclusively as a process of measuring whether
trainees have acquired the necessary knowledge, skills,
and professional attitudes to practice independently as a
specialist in EM, or assessment of learning. However, it
is now recognized that an equally important function
of assessment is to stimulate the individual’s learning
process—in other words, assessment for learning.6 This
new paradigm of the role of assessment should be firmly
embedded in the educational process.

As a result of this conceptual change in assessment,
there has been a shift from considering individual
methods to programmes of assessment, to allow adequate
sampling of performance of complex competencies in
authentic contexts.7

DESIGNING PROGRAMMES OF ASSESSMENT IN EM

A theoretical model for the design of a programme of
assessment for competency-based curricula in post-
graduate medical education has been described.8 This
model provides a practical approach to designing
assessment programmes based on 10 principles of
best practice. The General Medical Council in the
United Kingdom has integrated these principles into a
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quality management checklist to evaluate the quality of
workplace-based assessment programmes in post-
graduate training.9 These principles will be used to
develop an assessment framework for the IFEM model
curriculum for EM specialists. An outline of this
assessment framework is provided in Appendix 1.

PROPOSAL FOR AN IFEM ASSESSMENT FRAMEWORK FOR
SPECIALIST TRAINING

1. Define the purpose of assessment

The purpose of assessment must be clear and
transparent to the trainees being assessed. Ideally, the
purpose of assessment is two-fold: (i) assessment of
learning to determine if the trainee has attained
the necessary competencies outlined in the model
curriculum for independent practice as an EM specialist
at the completion of a training programme; (ii)
assessment for learning to encourage learning with
the provision of feedback to improve the trainee’s
performance during training. The IFEM recognizes
that this may not initially be possible in countries
with limited EM infrastructure and educational
resources.

2. Select an overarching competency framework

Prior to selecting an overarching competency frame-
work, a working definition of EM competence is
required. Although several definitions for competence
exist in the literature, these definitions are difficult to
apply in actual clinical practice. At the simplest level,
the Oxford Dictionary of English defines competence
or competency as the “ability to do something success-
fully.” In applying this definition to EM, competence of
an EM specialist: (i) is based on the ability to perform
specific clinical tasks; (ii) requires the integration of both
domain-dependent (medical knowledge) and domain-
independent (communication skills and professionalism)
competencies in the domain of EM; (iii) is measurable
in terms of observable behavior; (iv) is specific to the
context of EM.10,11

A useful framework to consider in relation to learn-
ing outcomes is Miller’s pyramid.12 The development
of competence requires the progression from the
knowledge components of competence (“knows”), to
the integration of behavioural elements of competence
in a simulated environment (“shows how”), and into

the actual workplace (“does”). The application of this
pyramid to the model curriculum requires assessment to
test the performance of EM trainees in the workplace.
In other words, what the trainee actually “does” in the
workplace.13 Although the goal of assessment should be
focused at the summit of the pyramid to ensure the
validity of the assessment programme, the lower levels
of the pyramid (“knows,” “knows how,” “shows how”)
should not be ignored.
Furthermore, assessment must address both domain-

dependent and domain-independent competencies.
Several major educational frameworks for competency-
based curricula have emerged to address the assessment
of this additional dimension.3,14,15 The IFEM does not
endorse a specific framework and recommends that
member nations evaluate the utility of these frameworks
within their own countries.

3. Define the progression from novice to expert

The assessment programme should acknowledge the
progress of a trainee during training, from novice
through to the development of competency and
expertise. There has been a lack of understanding of
how the competencies needed to perform complex tasks
develop over time.16 The ACGME, in collaboration
with the American Board of Emergency Medicine, has
embarked on a milestone project to identify the beha-
viours and attributes that describe the competencies
with performance standards at the completion of each
year of residency training.17 These milestones provide a
developmental roadmap for competencies and sub-
competencies during specialist training, with the aim
of ensuring that the trainee is being assessed at the
appropriate level and informing trainees of their progress
during training.
The IFEM recommends that IFEM nations identify

these developmental milestones within their own
programme of assessment.

4. Design a blueprint of the curriculum

The test content must be carefully mapped to the
learning outcomes. This is known as “blueprinting.”
The design of this blueprint should reflect the educa-
tional goals of the curriculum and ensure adequate
sampling of the curriculum content if fair and reliable
assessments are to be achieved.
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The blueprinting process requires: (i) identification
of a conceptual framework, such as the ACGME,
CanMEDS and Good Medical Practice frameworks, to
provide a structure against which to plan the content of
the assessment programme; and (ii) careful mapping
of the content within the framework to ensure
broad sampling of the curriculum. An example of this
blueprinting process is presented in the online supple-
mentary appendices (see Appendices 2-7). Importantly,
the milestones of development during training identi-
fied earlier should be incorporated into the blueprint to
ensure that trainees are assessed at the appropriate level.
The curriculum blueprint also provides an overview of
the curriculum to ensure that appropriate assessment
tools are chosen.

The IFEM does not endorse a specific conceptual
framework for this mapping process, and IFEM nations
may choose to create a new conceptual framework or
adopt existing frameworks for the blueprinting process.
Irrespective of this choice, there should be broad sam-
pling of the curriculum to ensure that students are
comprehensively and fairly assessed.

5. Select appropriate assessment methods

The selection of assessment tools requires careful
consideration of the utility of individual assessment
methods within a programme of assessment. A con-
ceptual model which defines the utility of an assessment
method in terms of its validity, reliability or reproduci-
bility, acceptability, feasibility, and impact on learning
(educational effect) can be used to guide the selection of
assessment methods.7 Furthermore, additional criteria
have been identified in the context of competency-based
assessment programmes.18-20 The IFEM acknowledges
that the weight that a specific criterion carries within a
programme of assessment will vary according to the
purpose of assessment and each criterion’s importance as
perceived by those responsible for assessment within
IFEM nations. Despite the importance of a high level of
validity and reliability of a particular assessment method,
both acceptability to stakeholders and feasibility in terms
of available resources are also likely to be weighted
heavily. The educational effect is one that has great
importance when considering the role of assessment for
learning. Therefore, the choice of one assessment
method over another will in most instances be a com-
promise, depending on the specific assessment context
and purpose.

The assessment of what the trainee actually “does” in
the workplace is the goal of assessment for the IFEM
model curriculum. This must be borne in mind when
considering the choice of assessment methods. In
addition, the assessment methods best suited to measure
different competencies should be constructively aligned
with the curriculum.21 An example of assessment
methods that are currently recommended for use by the
ACGME22 and the CanMEDS23 frameworks, mapped
to competencies and learning outcomes defined by the
IFEM model curriculum, is available online (see
Appendices 6 and 7). The IFEM does not advocate the
superiority of one assessment method over another, but
recommends that IFEM nations consider the utility of
methods in the context of the educational resources that
are available in their own country.
There are essentially three main categories of

assessment methods, related to their position in Miller’s
pyramid:

a. Knowledge-based assessments (“knows,” “knows how”)

These methods consist of written, computer-
assisted, and oral examinations. If appropriately
designed, these methods have the ability to assess
both factual knowledge and the application of
knowledge (clinical reasoning, decision-making).
Examples of written and computer-assisted examina-
tions include both selected response formats, such as
single best answer multiple choice questions, extended
matching questions, and constructed response formats,
such as short answer questions, essays, and script
concordance tests.24 Examples of oral examinations
include the structured oral exam and chart-stimulated
recall exam. The chart-stimulated recall examination
has the potential to assess clinical reasoning and
decision-making in the clinical environment, and
therefore could potentially have the ability to assess
performance in the workplace.

b. Performance-based assessment in a simulated
environment (“shows how”)

These methods assess the performance of a trainee in
a simulated environment. Examples of these methods
include Objective Structured Clinical Examination
(OSCE), Standardized Patients, and Simulation.

c. Performance-based assessment in the workplace
(“does”)

These methods assess the performance of a trainee
in the actual clinical environment through direct
observation. Common examples include Mini
Clinical Evaluation Exercise (Mini-CEX), Direct
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Observation of Procedural Skills (DOPS),
in-training evaluation reports, shift report cards,
Multi-Source Feedback (MSF), patient surveys,
logs, clinical record reviews, and portfolios.

Although it is beyond the scope of this paper to
describe the utility of these methods in detail, a sum-
mary of the utility of some the assessment methods
described above is presented in the supplementary
online appendices (Appendices 8-10). In addition,
several excellent reviews currently exist which describe
the utility of these assessment methods in general
postgraduate training8,9,25-27 and with reference to the
ACGME21,22,28-33 and CanMEDS framework10,23.

6. Decide on the stakes of the assessment

Traditionally, there has been an artificial divide
between formative and summative assessment.
Formative assessment is typically low-stakes, and is
intended to promote learning by providing feedback to
trainees to identify their strengths and weaknesses in
order to help improve their future performance and
map their progress through training. Applying the
criteria for good assessment,20 it is clear that the
validity, educational effect, and catalytic effect are of
primary importance. Feasibility plays an important role,
as a significant time commitment from both trainers
and trainees is required to ensure that feedback
is ongoing, timely, and tailored specifically for each
trainee. Acceptability for both trainer and trainees is
also important if they are to commit to the process and
give credibility to the feedback provided.

In contrast, summative assessment is considered
high-stakes, and is primarily intended to make end
point decisions on whether a trainee is competent to
independently practice as a specialist in EM. The
emphasis is on validity, reproducibility, and equiva-
lence, to ensure the credibility of the scores. Although
acceptability, feasibility, and educational effect still play
an important role, they do so to a lesser degree.
Opportunities for feedback to improve future perfor-
mance (catalytic effect) in this setting should not be
neglected, and attempts should be made to integrate
feedback into the assessment.

In a programme of assessment, the line between
summative and formative assessment is blurred. There
is a planned arrangement of individual assessments in a
training programme. Expert judgment is imperative for

assessing complex competencies, and when there is a
need to combine diverse information. Each assessment
now represents a single data point, which is low-stakes,
with an emphasis on stimulating learning through the
provision of information-rich quantitative and qualitative
feedback on the trainees’ performance.34 Individual data
points can represent any assessment method at any level
of Miller’s pyramid. Higher-stakes assessments are based
on the aggregation of many data points, with the number
of data points being proportionate to the stakes of the
assessment. Although quality compromises are made for
individual methods, there is no compromise in the
overall quality of the assessment programme. As a result,
programmatic assessment will fit its purpose through
integration with the learning programme and allow
robust decision-making over a trainee’s performance.

7. Involve stakeholders in the design of the assessment
programme

The IFEM recommends that all stakeholders involved
in the educational process, including trainees, trainers,
educational institutions, patients, health care systems,
and regulators, should be actively involved in the
design, standard setting, and evaluation of the assess-
ment programme. It is important in the design of any
assessment programme that accurate inferences can be
drawn from a trainee’s performance through well-
defined and transparent processes.
Although a detailed consideration of standard

setting is beyond the scope of this paper, two main
processes for setting standards exist: norm and criterion
referencing.35,36 A balance of norm and criterion
referencing should be used to set standards, which
will be determined by the resources available and the
consequences of pass/fail decisions in IFEM member
nations.
Nevertheless, IFEM countries should ensure that the

rationale for their standard-setting processes is credible,
defensible, supported by a body of evidence, feasible,
and acceptable to all stakeholders.37

8. Aggregation and triangulation of assessment results

The measurement of a trainee’s performance is
a complex process. It requires the aggregation of
assessment information from direct observation of
the trainee’s performance in the workplace—in other
words what the trainee “does”—and from high-stakes,
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competency-based assessment at the “knows how” and
“shows how” level, such as multiple choice exam or
key feature assessment and OSCE. Triangulation of
information from these assessment options will avoid
overreliance on summative examinations alone, and
ensure that a firm, defensible decision about a trainee’s
progress can be made. This links the formative value of
assessment with its summative functions.

In a programme of assessment, the aggregate infor-
mation is held against a performance standard and a
committee of examiners makes a high-stakes decision.
The decision will be based upon many data points,
consisting of both quantitative and qualitative infor-
mation. The trustworthiness of the decision is opti-
mized through the use of procedural measures such as
credibility, transferability, dependability, and confirm-
ability, inspired by qualitative research methodolo-
gies.11,34 Within a programme of assessment, the
potential for additional redundant assessments is
reduced, preventing assessor fatigue.

The portfolio has the potential to aggregate assess-
ment information from different sources in larger
programmes of assessment at the “does” level.38 It also
plays a role in stimulating learning through its reflective
component. However, the implementation of portfolios
can be a complex and resource-intensive process.

9. Assessor selection and training

Selection and training of assessors is required for a
range of tasks, including providing feedback during
formative assessment and making consistent, indepen-
dent, defensible judgments during high-stakes summa-
tive assessments. The establishment of a formal training
programme and calibration processes for assessors
will improve the quality of assessment decisions.
Professional advice and support for assessors through
peer mentoring programmes is important to help
new assessors develop confidence in identifying poor
performance. The IFEM recommends that assessor
training be a major component of any assessment
programme, to ensure that assessors are capable of
providing feedback and making appropriate decisions
during summative assessments.

10. Quality improvement

The assessment programme should have quality
assurance procedures in place to ensure that there is

continuous monitoring of the assessment programme,
that adjustments can be made, and that there is con-
structive alignment of the assessment with the learning
process. Importantly, processes should be in place to
ensure that any changes made to the assessment criteria
are explicit and clearly understood by all stakeholders,
including assessors and trainees. A regular review of the
test material is essential to improve the quality of the
assessment.
A potential strategy to help less experienced IFEM

member countries to develop a programme of assess-
ment for specialist training in EM may be the estab-
lishment of regional hubs of expertise in assessment by
IFEM member countries, with established specialist
training programmes in EM.
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