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Standardized patient (SP) methodology has
changed the way medical students are educated and
evaluated. Since Barrows and Abrahamson! proposed
their use, SPs have achieved broad acceptance and
have been the focus of an enormous amount of re-
search. They are now a routine part of the assessment
of the clinical skills of medical students, and they have
become a key component in several high-stakes cer-
tification and licensure programs.z—

In this article, we have selected four issues that we
believe are relevant to the status of SPs used in assess-
ment: (a) sources of measurement error, (b) scoring, (c)
equivalence, and (d) standard setting. For each, we
briefly describe the issue and then offer our views on
the state of the research in the area.

Sources of Measurement Error

Like many other performance-based assessments,
the scores or ratings from SP examinations can be sub-
ject to a wide array of potential, often interacting,
sources of measurement error. Although some of these
sources of variability in scores can be minimized
through effective examination design, they cannot be
eliminated totally. As a result, depending on the
amount of testing time available and the structure of
the individual exercises, scores from most SP examina-
tions are less reliable than those based on other item
formats.

Numerous studies have explored task, scorer, and
patient sources of score variability in SP-based assess-
ments.5-8 For the most part, these investigations have
concluded that task variability is the major limiting
factor on the reliability of the SP scores. Because
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examinees perform differentially depending on the pa-
tient, context, and medical content of the encounter,
scores on one case are not highly predictive of scores
on another. For example, an examinee may be able to
take a very good patient history in an area where he or
she knows the content area and be less comfortable,
and proficient, in completing this task in a situation
where she or he is less familiar with the medical condi-
tion being simulated. Unfortunately, aside from signif-
icantly increasing the number of cases in an examina-
tion, there are few other viable solutions to this
problem.

Often, test developers attempt to make the cases
very generic, focusing simply on the skills to be mea-
sured (e.g., history taking, physical examination)
rather than the medical content. Although this strategy
may slightly enhance reliability, it can also compro-
mise the validity of the assessment by limiting or dis-
torting the medical content that is included. Overall, if
score reliability is a major concern, as would be the
case for high-stakes SP examinations, it is imperative
that examinees be given the opportunity to display
their skills across a sufficient number and breadth of
encounters.

Although task sampling variability can have a major
impact on the reliability of SP assessment scores, it is
not the only potential source of measurement error. For
example, if examinee performances are evaluated by
different groups of scorers (e.g., physicians) then some
variability is likely attributable to them, as opposed to
true differences in ability between examinees. How-
ever, based on the prevailing performance assessment
literature,® rater effects tend to be small when com-
pared to those associated with the tasks or cases. As a
result, provided that rater training is adequate, it is un-
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likely that appreciable gains in reliability can be
achieved by increasing the number of ratings per case.

One important, and often overlooked, component of
SP examinations is the choice of patient that plays the
role. Often, it is necessary to train more than one SP for
a case, and it is assumed that with proper selection and
training of these individuals, the cases can be treated as
equivalent. Unfortunately, regardless of recruiting
strategies, standardized protocols, and SP scripts, this
premise may not hold for certain types of encounters.
Even minor differences between SPs in terms of body
type, pre-existing physical conditions, hygiene, affect,
and portrayal may lead examinees to pursue different
lines of questioning. As a result, a case may appear to
be more difficult when portrayed by one SP as opposed
to another. The magnitude of this effect is unlikely to
be as large as the variability attributable to completely
different cases, but if it is not accounted for in the test
design and scoring model, then the accuracy of any
competency-based decisions may be adversely af-
fected.9-10

Scoring

One of the enduring arguments about the scoring of
SP examinations involves the intertwined issues of the
scorers and the forms they complete.!!:12 Some groups
use physician scorers, whereas others use the SPs to
capture examinees’ performances. Similarly, many
groups ask their scorers to complete checklists,
whereas others prefer global ratings. The choice of
scoring model depends to some extent on the purpose
of the assessment, the nature of the examinee group,
and the logistics of test administration.

The task of the scorer when completing a checklist
is to indicate whether a particular behavior occurred.
For example, in a case of back pain the scorer indicates
whether the examinee asked about the onset of pain, its
duration, and the like. Checklist responses will often
be dichotomous (1-0 or yes—no), and they serve as an
“answer key” for the case, specifying the important
and indicated behaviors.

The task of the scorer when completing a rating
form is to make a global judgment about the quality of
a performance. Again in the back pain case, the scorer
might be asked to assess the appropriateness of the his-
tory or the soundness of the clinical reasoning. Global
ratings are usually collected on a multipoint scale, and
scorers must make distinctions among various levels of
performance. If the raters have sufficient clinical ex-
pertise, this task is relatively straightforward, and valid
assessments can be obtained.

There is a sizeable body of research on the use of
checklists and rating scales in SP methodology and in
the broader literature. Not surprising, scores based on
checklists are highly correlated with scores based on
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global rating scales suggesting that they are assessing
predominately the same aspects of competence. Al-
though the use of checklists may be perceived to be
more objective, and can produce slightly more reliable
scores, increasing levels of medical expertise may not
be captured.!3-14 In general, scores based on global rat-
ings that have been completed by experts tend to be
slightly more valid as determined by correlations with
other markers of competence.!417 However, the over-
all differences are relatively small so either way of
gathering data, provided that the scorers are well
trained, produces reasonably valid results.

Decisions about whether to use physicians or SPs as
scorers are often based on considerations other than
psychometrics. Some groups prefer and need the credi-
bility added by using physicians as scorers. For others,
this is impractical and quite expensive. From a
psychometric perspective, either physicians or patients
can effectively use checklists because they require only
that the behavior be noted. In contrast, for global rat-
ings the scorer must be an expert in the competence be-
ing assessed to discern differences in quality. It is not
unreasonable to view physicians as experts in the med-
ical aspects of the encounter and the patients as experts
in the interpersonal and communication aspects.!6-17

Equivalence

Different versions or forms of the same SP exami-
nation are needed for a variety of reasons, including
administration over time and sites. If the versions are
not identical in difficulty or the ability to discriminate
along the competence continuum, their scores are not
equivalent nor are the decisions that emanate from
them (e.g., pass—fail decisions). To ensure equivalence,
the content of the different tests should conform to the
same table of specifications; their difficulty, discrimi-
nation, and reliability should be comparable; and some
form of statistical adjustment or equating should be ap-
plied.!8 SP examinations pose several challenges in
this regard.8

The simplest and most commonly employed way of
ensuring equivalence is to construct different forms of
the examination according to the same table of specifi-
cations. This is not an acceptable approach for
high-stakes tests, especially when the focus is a broad
domain such as internal medicine. For example, cardi-
ology cases and even cases of chest pain differ consid-
erably in difficulty depending on a host of characteris-
tics, including patient history, acuity, and the presence
of additional symptoms. Therefore, without some form
of score adjustment it is not possible to ensure that they
will provide equally valid scores. This is a problem for
all performance tests, but it is especially acute for SP
examinations where the number of cases on the test is
usually relatively small.
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A number of ways to adjust scores have been devel-
oped and used successfully with examinations com-
posed of multiple-choice questions. The methods fall
into three general categories: equipercentile, linear,
and Item Response Theory (IRT)-based methods.19:20
They make different assumptions about the forms to be
equated so they are suitable for different situations. If
the assumptions are not met, however, application of
the methods may actually do more harm than good.

In the context of SPs, traditional methods for adjust-
ing scores face significant hurdles. To produce precise
results, such methods typically require large numbers
of examinees and items (i.e., patients), both of which
are unusual in SP examinations. Further, the assump-
tions of some of the methods may be more difficult to
meet. For example, the Rasch model assumes the test is
unidimensional and that items and cases are of equal
discrimination. It is sometimes difficult to meet these
assumptions with a multiple-choice question examina-
tion, so their application to a performance test may be
even more problematic. Additional research in this
area, especially with reference to the dimensionality of
SP examination scores,?! is certainly warranted.

To date, equating has been used only rarely with
SP examinations, and the applications have been lim-
ited to some of the simpler methods.8 Considerable
research is needed in three areas. First, the effects of
examinees and cases should be studied with special
attention to how the characteristics of these two as-
pects of SP examinations interact with the different
methods of score adjustment. Second, the fit between
some of the scoring models and the data needs to be
investigated in the hope that such work will lead to
broad guidelines that inform practice. Third, new
methods of establishing equivalence should be stud-
ied so as to overcome some of the limitations of the
traditional approaches.

Standard Setting

With the increasing use of performance-based as-
sessments as part of professional certification and
licensure, considerable effort has been aimed at devel-
oping and validating standard setting methods that can
be used to make reliable decisions regarding the
proficiencies of examinees.22-24 For SP examinations
given in the context of individual medical schools, the
purpose of the assessment is often formative rather than
summative so there is little need to determine a point on
the score scale that can be used to classify examinees
into defined proficiency cohorts. Where summative as-
sessment is required in this lower stakes setting, relative
standards (e.g., passing the top 90% of examinees) are
often better because test quality varies over time and
these methods remove differences in difficulty.

In a high-stakes, SP-based examination absolute
standards are preferred because relative standards may
result in passing examinees without regard to how
much they actually know or can do. This is certainly at
odds with the purpose of a test of competence. More-
over, relative standards will vary over time with the
ability of the examinees creating “vintages” of licensed
or certified physicians.

There are a variety of absolute standard-setting
procedures that can and have been used for SP assess-
ments.26-31 These methods can be broadly classified
as either test centered or examinee centered. In gen-
eral, the test-centered methods require subject matter
experts to make judgments regarding the expected
performance of minimally competent examinees on
select tasks. The Angoff32 procedure and associated
modifications can be used to set standards on the his-
tory taking and physical examination checklists typi-
cally used for scoring cases in SP examinations.
Here, the panelists would be required to make judg-
ments as to the probability of a minimally qualified
examinee asking the particular question or perform-
ing (correctly) the indicated physical examination
maneuver. These judgments can then be averaged
over panelists and checklist items to obtain a standard
for the case.

Examinee-centered methods can also be used to
establish standards for SP-based assessments. Instead
of judging the test materials such as the checklist
items, the panelists view a series of examinee perfor-
mances and make judgments about which demon-
strate proficiency. The task involves distinguishing
qualified from unqualified examinees, or simply iden-
tifying “borderline” performances. For the former,
known as the contrasting group method, the intersec-
tion of the distribution of qualified and unqualified
examinees can be used to delimit the standard. For
the latter, the mean of the scores for the borderline
group, or some other measure of central tendency,
would define the cutpoint.

The choice of standard setting method to be used for
an SP examination will, to some extent, depend on the
purpose of assessment and the availability of resources
to conduct the exercise. Although test-centered ap-
proaches have often been used,33 it is common for ex-
perts to be uncomfortable making judgments about the
performance of a hypothetical group of borderline
examinees. In contrast, as required by the
examinee-centered methods, they are much more at
ease making judgments about specific performances.
They find the process and results more credible and,
because the judgments are based on the actual test per-
formances, their decisions are informed by how the
examinees actually did on the test. For these reasons, at
least for SP examinations with a minimal number of
relatively long tasks, the use of examinee-centered
standard setting methods is growing.22
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Summary

In summary, we identified four issues that we believe
are relevant to the status of SPs used for assessment:

e Cases (i.e., tasks), scorers, patients, and their in-
teractions are sources of variability in examinee scores.
In general, cases are the largest contributor, meaning
that SP examinations need to have a broad sampling of
tasks over multiple patient encounters. Scorers and pa-
tients contribute less to error, and increasing the num-
ber of cases will reduce their influence as well.

e The intertwined issues of the scorers and the
forms they complete attract more attention than they
deserve. The overall differences between checklists
and global ratings are relatively small. Provided the
scorers are well trained, either way of gathering data is
reasonable. From a psychometric perspective, either
physicians or patients can effectively use checklists,
but for global ratings the scorer should be an expert in
the domain being assessed.

o In the context of high-stakes assessment, it is im-
portant that different versions of a test be of equal diffi-
culty. SP-based examinations pose special challenges
in this regard, and considerable research is needed to
better understand (a) the effects of the characteristics
of examinees and cases on the different methods of
score adjustment, (b) the fit between scoring models
and the data, and (c) the utility of any new methods.

e The exact choice of method for setting standards
on SP-based examinations depends on a number of fac-
tors. Nonetheless, examinee-centered methods have
grown in popularity because experts are more comfort-
able making the judgments that underlie them, and
their decisions are informed by the actual test perfor-
mance of examinees.
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