Chapter 17

(Mis)Alignment of Medical Education
Validation Research with Contemporary
Validity Theory: The Mini-CEX as an
Example

Debra (Dallie) Sandilands and Bruno D. Zumbo

Like all educational assessments, assessments of medical students, residents and
practicing physicians must be supported by research evidence of their validity for
the purposes for which they are used. Evidence for validity is the foundation upon
which meaningful and defensible interpretations of assessment results are based.
The strongest evidence to support defensible use of an assessment is derived from
the alignment of its validation research with contemporary validity theory as
described in the Standards for Educational and Psychological Testing (the “Stan-
dards”, AERA et al. 1999). The Standards provide criteria for the evaluation of all
educational and psychological tests, testing practices and the effects of test use, as
well as guidelines for test developers and users about sound and ethical use of tests.
Sireci and Parker (2006) reviewed court cases involving disputes about educational
tests and found that typically it is issues of test validity that are challenged in court,
and that testing practices that are closely aligned with the Standards are more likely
to withstand legal challenge. Thus in high stakes testing environments such as
assessment in medical education it seems particularly important to ensure that
validation efforts are aligned with contemporary validity theory as expressed in
the Standards.

Research in other areas such as psychology and general education has found that
studies are not providing validity information aligned with contemporary validity
theory and that some sources of validity evidence are not being investigated or
reported (Cizek et al. 2008, 2010; Hogan and Agnello 2004). Therefore the purpose
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of this research was to investigate the extent to which studies in medical education
are aligned with contemporary validity theory, using the Mini-Clinical Evaluation
Exercise (Mini-CEX) (Norcini and Blank 1995) as an example. We investigated
studies about the Mini-CEX because it is one of the most extensively used and
studied assessment tools in medical education (Kogan et al. 2009). It has been used
for more than two decades to evaluate the workplace performance of medical
students, residents and physicians. Mini-CEX assessment results may have signif-
icant implications for individuals, for the educational programs that train them, and
for society that relies on them to provide adequate medical care. Although there is a
great deal of research that investigates the Mini-CEX, to date there has been no
thorough review of the extent to which the body of Mini-CEX validation research
meets the recommendations and criteria set out in the Standards or the extent to
which the Standards’ recommended sources of validity evidence are being reported
regarding the Mini-CEX.

We conducted a systematic review of Mini-CEX studies to reveal potential gaps
or limitations which may guide future Mini-CEX validation research. Specifically,
our research questions were:

1. To what extent are validation studies of the Mini-CEX consistent with key
aspects of contemporary validity theory as outlined in the Standards?; and

2. To what extent have the recommended sources of validity evidence outlined in
the Standards been reported regarding the Mini-CEX?

It is important to note at the outset that the purpose of this study was not to evaluate
the Mini-CEX or the overall quality of the research about the Mini-CEX, nor was
our goal to ascertain the degree to which Mini-CEX research supports its use.
Rather we were interested in gaining an understanding about how well the research
is aligned with current validity theory.

In the following introductory sections we provide an overview of the Mini-CEX
and of contemporary validity theory as outlined in the Standards.

The Mini-CEX

The Mini-CEX is a direct observation assessment tool originally developed by the
American Board of Internal Medicine (ABIM) to assess the clinical skills of
internal medicine residents in medical encounters with patients in a broad range
of situations and locations (i.e. inpatient, outpatient, or emergency room settings). It
was specifically designed to cover the skills most often required by residents in real
patient encounters such as medical interviewing, physical examinations, decision-
making, counseling, and clinical judgment or reasoning. The Mini-CEX is admin-
istered in two parts. First, a faculty member observes a resident while the resident
conducts a focused history and physical examination on a patient, and provides a
diagnosis and treatment plan. Next, immediately after the patient encounter, the
faculty member gives the resident formative feedback both verbally and in writing
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on a Mini-CEX rating form. The Mini-CEX rating form is said to be aligned with
six (US) Accreditation Council for Graduate Medical Education (ACGME) general
competencies, each of which is rated on a scale from 1 to 9. There is one additional
rating for “overall clinical competence”. Ratings of 1 through 3 reflect unsatisfac-
tory performance, 4 through 6 are satisfactory (but 4 is defined as “marginal”’), and
7 through 9 are superior. Each Mini-CEX takes 10-20 min to complete (ABIM
2009).

Since its inception in 1995, the Mini-CEX has been adopted for a variety of
assessment purposes and is now not only used in the US but also in other countries
such as Canada, the United Kingdom, Australia and Argentina. It has been
suggested that the Mini-CEX may be the “only evaluation method used by many
residency programs to directly observe clinical skills” (Holmboe et al. 2003,
p. 826). The Mini-CEX is also used to assess residents in other specialties and
its use has extended to other examinee groups such as undergraduate medical
students (Dewi and Achmad 2010; Hill and Kendall 2007; Hill et al. 2009;
Kogan et al. 2003; Lie et al. 2010; Ney et al. 2009), practicing doctors (Sidhu
et al. 2009), and international medical graduates (Nair et al. 2008). In addition to
being recommended by ABIM and ACGME, its use is also recommended by other
regulators and governing bodies. As examples, the Postgraduate Medical Education
and Training Board in the United Kingdom recommends the use of the Mini-CEX
for assessment in the postgraduate setting (Hill et al. 2009), the Mini-CEX is
mandatory during dermatology specialist training in the UK (Cohen et al. 2009),
and the Australian Medical Council has introduced the Mini-CEX as a workplace
assessment tool for some international medical graduates (Nair et al. 2008). In
addition to providing formative feedback to guide further education and training,
the Mini-CEX has been used for summative purposes to make educational decisions
about medical students (Hill et al. 2009) and residents (Weller et al. 2009).

Systematic Reviews of the Mini-CEX

Two studies have used systematic reviews to investigate validity evidence for direct
observation assessment methods including the Mini-CEX. Kogan et al. (2009)
identified 55 tools used for direct observation and assessment and investigated
evidence of their validity and outcomes. They concluded that the Mini-CEX is
one of few tools that has been thoroughly evaluated and that it has the strongest
validity evidence of the 55 assessment tools they investigated. However Pelgrim
et al. (2010) also studied multiple direct observation tools and concluded that
although the validity of the Mini-CEX is supported by correlations with other
assessment instruments, additional types of validity evidence are lacking.

A third systematic review conducted by Hawkins et al. (2010) focussed specif-
ically on the Mini-CEX and analyzed validity evidence within the framework of a
validity argument (Kane 1992). Hawkins et al. (2010) found that there are relatively
few studies of the Mini-CEX, the studies that do exist have variable designs that
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present conflicting results, and it is “difficult to separate problems with the method
from gaps and limitations in the research conducted to date.” (p. 1495)

These three systematic reviews present conflicting views of the state of Mini-
CEX validity research and evidence. Taken together, they raise questions about the
degree and types of validity evidence that may support use of Mini-CEX scores and
they highlight the need to examine potential gaps and limitations in the Mini-CEX
validation research. As we noted, one way of doing this is to examine the degree to
which the body of Mini-CEX validation research is aligned with contemporary
validity theory.

Contemporary Validity Theory

The Standards (AERA et al. 1999) define validity as follows:

Validity refers to the degree to which evidence and theory support the interpretations of test
scores entailed by proposed uses of tests. Validity is, therefore, the most fundamental
consideration in developing and evaluating tests. The process of validation involves
accumulating evidence to provide a sound scientific basis for the proposed score interpre-
tations. It is the interpretations of test scores required by proposed uses that are evaluated,
not the test itself. When test scores are used or interpreted in more than one way, each
intended interpretation must be validated.

Validation logically begins with an explicit statement of the proposed interpretation of
test scores, along with a rationale for the relevance of the interpretation to the proposed use.
The proposed interpretation refers to the construct or concepts the test is intended to
measure. (p. 9)

Two aspects of the current view of validity require particular emphasis for the
purposes of this paper. First, evidence for validity ought to be of highest priority to
test developers, users and researchers because validity is the most fundamental
consideration in developing and evaluating tests. In the contemporary view of
validity other evidence such as reliability evidence contributes to validity and is
necessary but insufficient for defensible use of test scores. Therefore validity
evidence is required in addition to evidence for other characteristics such as
reliability, feasibility or utility (the latter two being often reported in medical
education literature).

Second, since validity pertains to interpretations and uses of test scores and not
to tests themselves, validation efforts should be focussed on the proposed interpre-
tations and uses of test scores and should begin by clearly specifying what the
interpretations and uses are. In a contemporary view validation efforts consist of
two inter-related arguments: an interpretive argument and a validity argument
(Cronbach 1988; Hubley and Zumbo 1996; Kane 1992, 2001, 2013; Messick
1989). The interpretative argument specifies the proposed interpretations and
intended uses of the test or assessment scores by identifying inferences and
assumptions that flow from them, while the validity argument systematically
evaluates the interpretive argument. When a particular assessment or test is used
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in more than one setting for more than one application, the inferences and assump-
tions may change and the evidence required to support them may change. None-
theless, validation will involve the specification (the interpretive argument) and
evaluation (the validity argument) of the proposed interpretations and uses of the
scores. Thus, claims about validity of test interpretations and uses are claims that
the interpretive argument, the inferences and the assumptions are logical and
plausible in the application in which the scores are being used (Kane 2006, 2013).

As set out in the Standards, specifying the interpretation begins with adequately
defining the construct being measured. A construct is a broad term for the concept
or characteristic a test is designed to measure, and the purpose of a test is to make
inferences from test scores to unobservable constructs such as knowledge, ability,
aptitude or competence. All tests should be construct-referenced because the
interpretation of the construct is the foundation for the score-based inferences
that arise from test use (Messick 1989). Test use and validation must proceed by
clearly and thoroughly defining the construct being measured. Simply naming or
labelling the construct is insufficient because the same name or label can be applied
to different constructs — a common name does not automatically imply a common
construct (Reckase 1998). As an example, the construct of “clinical competence”
takes on different meanings when used by different parties or in different settings.
Attempts to validate assessments of clinical competence should begin with a clear
understanding of what is meant by clinical competence in the setting in which the
assessment instrument will be used. Once the construct and proposed interpretation
and inferences have been identified, evaluation through the use of a validity
argument proceeds by developing empirical evidence, examining relevant litera-
ture, and/or conducting logical analyses.

Sources of Validity Evidence

The contemporary view of validity and validation requires validity evidence to be
integrated from multiple sources to develop the validity argument that supports
intended uses and interpretations of scores and to rule out threats to validity
(Messick 1989, 1994). The Standards outline five sources of validity evidence
that should be investigated for these purposes.

Evidence Based on Test Content

Evidence for validity can be found by analyzing the relationship between the test
content and the construct intended to be measured. Sireci (1998) noted that content
validity involves four commonly-accepted elements: domain definition (the con-
ceptual and operational definitions of the construct); domain representation (match
between a test and the domain definition); domain relevance (relevance of items to
the content domain); and appropriate test construction procedures. Evidence based
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on test content can be sought through logical or empirical analyses, including the
use of subject matter experts to examine the theoretical relationship between the
construct and the test content, write test items, and review item specifications, test
blueprints and documentation.

Evidence Based on Response Processes

“Response processes” refers to the detailed characteristics of performance or
response actually engaged in by examinees or examiners during the assessment
event. Evidence based on response processes provides information about the fit
between the construct and the cognitive processes engaged in during a test. For
example, in a test of clinical reasoning, evidence would be required to determine
whether examinees are actually using clinical reasoning skills (as opposed to
perhaps following a memorized pattern of response). Evidence based on response
processes can be gathered by questioning test-takers or examiners about their
strategies or responses through the use of surveys, interviews, or think-aloud pro-
cedures and expert review (Miller and Linn 2000).

Evidence Based on Internal Structure

Internal structure refers to relationships between items or parts of a test. Informa-
tion about a test’s internal structure can reveal how closely the test conforms to the
construct of interest. For example, if a test is intended to measure a unidimensional
construct, then evidence of structural unidimensionality would support the rela-
tionship between the test and the construct, or if the construct is thought to be
composed of several components, then multidimensionality in the test’s internal
structure would support that. Methods of gathering evidence based on internal
structure include examining the factor structure of the data through confirmatory
factor analysis, and conducting differential item functioning analyses to determine
whether test items may behave differently for subgroups of examinees.

Evidence Based on Relations to Other Variables

Evidence based on relationships with other variables provides information about
the extent to which the relationships are consistent with the intended construct.
Convergent validity evidence is gathered by examining relationships between the
test scores and other measures that are intended to assess theoretically-similar
constructs, whereas discriminant validity evidence is drawn by examining relation-
ships with measures intended to assess theoretically-different constructs. According
to the Standards, group membership variables are relevant if the theory underlying
the test use suggests that group differences should be present. For example, studies
that show that scores are higher for more experienced examinees than for less
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experienced examinees (or for instructed versus non-instructed examinees) provide
convergent validity evidence because there is a theoretical basis for expecting score
differences between the groups. Test-criterion validity evidence examines how
accurately test scores predict a criterion performance where the criterion variable
is an attribute or outcome of interest. A concurrent test-criterion study collects data
from the predictor and criterion measures at approximately the same time, whereas
in a predictive test-criterion study the criterion scores are obtained after the
predictor scores. Validity generalization evidence refers to the degree to which
evidence of validity based on test-criterion relations can be generalized to a new
situation, for example through the use of meta-analysis. Evidence based on rela-
tions to other variables can be assessed through experimental and correlational
studies, or through a multitrait-multimethod matrix approach (Campbell and Fiske
1959).

Evidence Based on Consequences of Testing

Although there is debate on this topic, evidence about the intended and unintended
consequences of test use is currently required by the Standards. Therefore it is
important to investigate whether intended consequences are occurring as antici-
pated, or whether unintended consequences may be occurring. For example, when a
claim is made that a formative assessment has a positive impact on learning (such as
the case of the Mini-CEX where a critical component of the assessment is the
provision of feedback to examinees for the purpose of improving their perfor-
mance), the validation process should question whether the positive impact is
being realized.

There has been some deliberation in the literature as to whether all types of
validity evidence are required for all types of assessments. The current position
expressed in the Standards is that some sources of evidence will be especially
important to evaluate in a given case, yet strong evidence from one source does not
diminish the need for evidence from other sources. Therefore evidence from all five
sources should be found within the body of Mini-CEX research, although they may
be found to varying degrees.

Method

We conducted a search for English language literature published between January
1995 (the year in which the Mini-CEX was first introduced) and December 31, 2012
in Academic Search Complete, CINAHL, Education Research Complete, ERIC,
MEDLINE, and PsychINFO. The search terms used were “Mini-Clinical Evalua-
tion Exercise” or “Mini-CEX” and “valid*” (to capture valid, validity and valida-
tion) in all text. From this initial search we removed duplicates and excluded
publications if they: (1) were not primary research, or were summaries, reviews,
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interpretations or critiques of prior research; (2) did not investigate aspects of the
Mini-CEX (for example, articles whose main purpose was to investigate other
assessment tools but also mentioned the Mini-CEX); or (3) were editorials, letters
to the editor, or conference abstracts. In addition, we examined the references in
review articles to ensure the search was as comprehensive as possible.

To determine whether the main intent of each study was to present validity
evidence (i.e., is the study a validity study of the Mini-CEX?), we coded whether
any of the words “valid”, “validity” or “validation” appeared in the title, abstract or
key words and descriptors pertaining to the study. If they did we coded the study as
a “validity study” and if not we coded the study as a “non-validity study”.

To address the first research question regarding the extent to which the validity
studies present views of validity that align with the contemporary view of validity
theory, we coded whether each validity study: (1) presented a definition of validity
similar to the Standards; (2) made reference to either the Standards or to contem-
porary validity theorists (such as those that would be taught in an introductory
validity course); (3) identified and defined the construct being assessed;
(4) presented a view of validity as a characteristic of Mini-CEX scores and
inferences rather than as a characteristic of the Mini-CEX; (5) described the use
of the Mini-CEX (for example, described the population being assessed in terms of
their level of education and specialty where appropriate, the setting in which the
assessment was taking place and whether the Mini-CEX scores were intended to
provide formative or summative assessment information); and (6) described the
intended interpretation and inferences to be drawn from Mini-CEX assessment
results.

To address the second research question about the extent to which the
recommended sources of validity evidence outlined in the Standards has been
reported regarding the Mini-CEX, we coded the sources or types of validity
evidence reported in the validity studies. To allow a comparison between the
validity perspective taken in the studies and the validity perspective of the Stan-
dards and to investigate whether the sources of validity evidence being reported
were aligned with sources of validity evidence in the Standards we re-coded
the type of evidence reported in the studies as it would be reported according to
the Standards framework. In addition, if validity evidence was presented in the
non-validity studies we coded it also according to the Standards framework. This
allowed us to fully address our second research question and determine the extent to
which all recommended sources of validity evidence have been reported in all
published studies of the Mini-CEX regardless of whether the studies were presented
as validity studies of the Mini-CEX or not.

For both validity and non-validity studies we coded other measurement charac-
teristics that were reported such as reliability, feasibility, utility and acceptability.
Further, we coded the types of reliability evidence reported (including alternate
forms, test-retest, internal consistency, scorer consistency, G-theory reproducibil-
ity, standard errors of measurement, or item response theory test information
function).
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All coding was carried out by the first author. In order to investigate accuracy of
the coding procedure we calculated inter-rater reliability. Another researcher famil-
iar with medical education research and contemporary validity theory coded 6 -
randomly-selected studies. First, we explained the purpose of this study and
reviewed the coding sheet with her. She then coded the studies independently and
without knowledge of the first author’s coding results.

Results

After excluding articles that did not meet the inclusion criteria as set out above,
43 articles were included in this study. A list of the included studies is attached as
Appendix. Thirteen of the 43 included studies appeared to be positioned as Mini-
CEX validity studies and they comprise the validity studies group. That is, 13 stud-
ies investigated the properties of the Mini-CEX and used the word “valid”, “valid-
ity”, or “validation” in the title, abstract or key words/descriptors pertaining to the
study. The remaining 30 studies comprise the non-validity studies group.

Figure 17.1 shows the distribution of all included studies according to the year
they were published. The first validity study of the Mini-CEX was published in
2002, 7 years after its inception. The majority of validity and non-validity studies
have been published since 2006.
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Fig. 17.1 Number of Mini-CEX studies published per year
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Validity Studies’ Alignment with Contemporary Validity
Theory

The results of coding the 13 validity studies to determine their alignment with
contemporary validity theory are summarized as follows.

None of the validity studies presented a definition of validity similar to the
Standards although one defined “construct validity”. None of the validity studies
made reference to the Standards or to validity theorists directly, although one
validity study cited an article that summarizes the Standards and the contemporary
view of validity theory. Two validity studies provided limited (one or two
sentences) definitions of the construct intended to be assessed and one study
provided a reference to documentation where the construct was defined. Ten of
the validity studies did not define the construct being assessed. Twelve of the
13 validity studies named a construct: 3 were reported as “competence”, 4 as
“clinical skills” and 5 as “clinical competence”. Most validity studies named the
skills that were assessed (such as history taking or physical examination) however
none referred to any theoretical relationship between the skills assessed and the
construct. Five validity studies clearly characterized validity as a property of the
test, 5 as a property of scores or inferences, and 5 were unclear.

Figure 17.2 shows the uses of the Mini-CEX reported in the validity studies broken
down by educational level, medical specialty, and assessment type. This figure reveals
that for the most part the settings in which the Mini-CEX has been studied have been
reported in the validity studies. As can be expected from the history of the Mini-CEX,
most validity studies have investigated its use in internal medicine residencies as a
form of formative assessment, although validity evidence has also been gathered for
other uses and in other settings. Please note that some studies reported more than one
use therefore the totals add up to more than the number of studies.

We also coded whether each validity study described how the Mini-CEX scores
were to be interpreted and the inferences to be drawn from them in the particular
setting of the study. No validity study specifically described the interpretation and
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Fig. 17.2 Uses of the Mini-CEX reported in the validity studies
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inferences that were to be drawn from the Mini-CEX scores in the particular setting
of the study. Although a few studies touched on the issue, in most studies it was
implicit that simply stating whether the assessment was formative or summative
was sufficient to deduce whatever inferences were to be drawn.

Sources of Validity Evidence Reported in the Validity Studies

Figure 17.3 shows the sources of validity evidence as reported in the validity
studies, and contrasts how the sources of validity evidence were presented in the
validity studies with how the same evidence would be framed within the Standards
framework.

Three of the 13 validity studies presented validity evidence similarly to the
Standards; however, as can be seen in Fig. 17.3, there are considerable differences
between study perspectives and Standards’ perspectives as to sources of validity
evidence in the remaining studies. Of the 9 studies that presented unspecified
sources of validity evidence (i.e. evidence was referred to simply as “validity”),
4 presented evidence based on convergent relations to other variables, 4 presented
test content validity evidence, 1 presented response process validity evidence,
1 presented test criterion evidence, and 2 presented evidence related to conse-
quences of testing. In addition, 2 studies that presented construct validity evidence
and 2 that presented criterion evidence were recoded as presenting evidence based
on convergent relations to other variables. None of the validity studies presented
evidence related to discriminant relations with other variables or validity general-
ization. Please note that the total number of sources of validity evidence presented
is greater than the total number of validity studies because some studies presented
more than one type of validity evidence.
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Other Types of Evidence Reported in the Validity Studies

Of the validity studies that presented reliability evidence, five presented internal
consistency evidence, three presented scorer consistency evidence, five presented
generalizability theory reproducibility evidence, and two presented standard error
of measurement (SEM). In addition, five of the validity studies presented feasibility
evidence, four presented evidence of examinee satisfaction and four presented
evidence of examiner satisfaction.

Types of Evidence Presented in the Non-validity Studies

Types of evidence presented in the 30 non-validity studies are shown in Fig. 17.4
which also contrasts how evidence was presented in the non-validity studies with
how the same evidence would be framed according to the Standards. Most (22) of
the non-validity studies reported reliability evidence and many also reported feasi-
bility, examinee satisfaction, and examiner satisfaction. Twenty-five of the
non-validity studies reported a variety of other properties of the Mini-CEX.
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Examples of terms used to describe other properties were utility, accuracy, psy-
chometric characteristics, use, acceptability, and influence on feedback. Since most
studies reported more than one type of evidence the total number is greater than 30.

As in the case of the validity studies, the evidence presented for the non-validity
studies would be classified differently when viewed from the perspective of the
Standards. For the most part, reliability evidence has been framed in the studies
similarly to the way it would be framed according to the Standards as evidenced by
the similar patterns for reliability in Fig. 17.4. However, also shown in Fig. 17.4, a
considerable amount of validity evidence was presented in the non-validity studies
yet was not identified in the studies as validity evidence. For example, one study
investigated the Mini-CEX in terms of its educational impact, the factors that
influence examiner scoring decisions, and its effects on the relationship between
examiner and examinee (amongst other things). According to the Standards these
types of investigations provide information about validity such as evidence related
to response processes and consequences of testing. The main types of validity
evidence presented in the non-validity studies were validity evidence based on
test content, response processes, convergent relations to other variables, and con-
sequences of testing.

To What Extent Have the Recommended Sources of Validity
Evidence Outlined in the Standards Been Reported Regarding
the Mini-CEX?

Figure 17.5 shows all sources of validity evidence stemming from the 43 validity
and non-validity studies combined, categorized as per the Standards. This figure
reveals that the combined Mini-CEX research efforts (when conceptualized aligned
with contemporary validity theory) have focussed predominantly on validity evi-
dence based on test content, response processes, convergent relations to other
variables, and consequences of testing. To date, the body of Mini-CEX validation
research does not provide evidence based on discriminant relations to other vari-
ables or validity generalization.

Inter-rater Agreement on Coding of the Studies

Six randomly selected studies were rated by an independent rater to investigate
accuracy of the coding procedure used by the first author of the study. The
independent rater and first author were in agreement on 381 of the 438 total data
points on the coding sheets for the 6 studies, representing 87 % inter-rater agree-
ment. Differences were discussed and reviewed until agreement was reached.
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Discussion and Conclusions

This study is the first study to examine the extent to which research that investigates
validity evidence for the Mini-CEX conforms to contemporary validity theory and
meets the recommendations and criteria set out in the Standards for Educational
and Psychological Testing (AERA et al. 1999). It is not the intent of this research to
assess or comment on the quality of the research reviewed, rather to understand and
report on the validity perspective taken in the body of literature regarding Mini-
CEX and to determine which sources of validity evidence have been investigated.
The results provide interesting findings about the manner in which validity is
conceptualized and presented in the Mini-CEX literature and point to gaps and
limitations in the research.

This study provides evidence that the body of validity research of the Mini-CEX
is not fully aligned with contemporary validity theory because it does not place
emphasis on the proposed interpretations and uses of test scores and on the
theoretical relationship between the test and the construct being assessed. As stated
in the Standards, validation efforts should begin with a clear definition of the
proposed interpretation of scores which refers to the construct intended to be
measured, together with a rationale that connects the interpretation to the proposed
use of the scores. Results of the current study indicate that these first steps in the
validation process for the Mini-CEX have not yet been taken: most of the validity
studies investigated in this research do not provide a definition of the construct
being assessed or a theoretical rationale to guide the interpretation of Mini-CEX
scores.
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Although most of the validity studies adequately provide contextual information
about their local use of the Mini-CEX (such as the education level of the examinees,
the setting in which the Mini-CEX was administered and the medical specialty that
was being assessed), there was very little information about how the scores were
intended to be interpreted and used. Although a few studies touched on the issue, in
most studies it was implicit that simply stating whether the assessment was forma-
tive or summative was sufficient to deduce the inferences to be drawn. For example,
one study reported that the Mini-CEX evaluations did not contribute to final grades
of the examinees but the actual interpretations and uses of the assessments were not
stated. The findings of this study confirm those of Hawkins et al. (2010) who noted
that a lack of attention in the Mini-CEX validation literature to Mini-CEX use and
score interpretations is a concern.

Of the studies that were presented as validity studies, none provided a definition
of validity and many framed validity evidence differently than it would have been if
it were aligned with the Standards. Only five of the validity studies characterized
validity as a property of test scores or inferences. The remaining validity studies
were either unclear in their position or explicitly referred to validity as a property of
the Mini-CEX. For example, phrases such as “the Mini-CEX has construct validity”
or “the validity of the Mini-CEX” were frequently observed in the studies. As early
as the 1974 edition of the Standards it was considered incorrect to use the unqual-
ified phrase “the validity of the test” (Sireci 2009) yet the results of this study point
to evidence that this terminology and characterization of validity still exists in the
body of research about the Mini-CEX.

This study also provides evidence about which sources of validity evidence have
been reported in the Mini-CEX literature. Most studies to date have focussed on
evidence based on convergent relations to other variables, test content, and conse-
quences of testing. Few have focussed on response processes, internal structure, and
test-criterion, and no studies have investigated validity evidence based on discrim-
inant relations to other variables or validity generalization. Much of the validity
evidence has arisen from studies that were not presented as having validity as their
major focus and some validity evidence has been presented using other terminology
such as feasibility, utility or acceptability with no connection being made to validity
or validity theory. These findings support those of Pelgrim et al. (2010) who
reported that few sources of validity evidence have been addressed in Mini-CEX
research. They also support the findings of Hawkins et al. (2010) who found gaps
and limitations in Mini-CEX validation research.

One way in which the Mini-CEX validation research is aligned with contempo-
rary validity theory is that it is an ongoing endeavour with much research activity
over the last 5 years. This practice is aligned with the Standards which set out that
validation is a continual process and that as new uses of an assessment tool arise
(as they have in the case of the Mini-CEX), research should continue to investigate
sources of validity evidence associated with new use.
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Implications of Findings and Suggestions for Future
Research

The findings that sources of validity evidence are conceptualized differently in the
published Mini-CEX validation literature than in the Standards and that many of
the published studies presented validity evidence outside of a validity framework
have implications for researchers and for journal editors. Future research could
focus on enhancing researcher awareness and rectifying misunderstandings about
what to report as validity evidence and how to report it. Journal editors may
consider setting clear inclusion and exclusion guidelines and strengthening the
peer review process for studies that investigate psychometric properties of assess-
ments such as the Mini-CEX. Further, we found that not all studies that present
validity evidence have any form of the word “valid” in their title, abstract, key
words or descriptors thus making it difficult for future researchers to find the
validation research that does exist. Researchers and journal editors may address
this shortcoming to ensure that all future validation research will be readily
accessible through typical search strategies and thus play an important role in
disseminating key validity information.

The results of this study also have implications for Mini-CEX users such as
medical education programs and governing bodies that set policy that recommends
or mandates its use. They should be aware of the gaps in the research and degree of
alignment or lack of alignment with the Standards and carefully consider the extent
to which the existing literature supports their recommendations or the inferences to
be drawn from their particular use of Mini-CEX thus ensuring that their recom-
mendations and uses are defensible. As noted in the introduction, validation
research that is closely aligned with the Standards most strongly supports defensi-
ble use and interpretations of test scores (Sireci and Parker 2006).

Perhaps the most important implications from this research derive from the
finding that to date Mini-CEX validation research neither provides a theoretical
rationale for score interpretation and use based on a clearly-understood construct
nor clearly elucidates the inferences to be drawn from Mini-CEX use. This finding
leads us to conclude that the body of Mini-CEX validation research as a whole
currently represents a “weak program” of validation research (Cronbach 1988), that
is, one that presents validity evidence without reference to theoretical underpin-
nings and often relies on data that is easily or readily available as opposed to data
that is relevant (Kane 2001). Further, as noted by Kane, as early as the 1970s there
was concern about the ease with which opportunistic validity evidence could be
presented without stating a proposed interpretation or evaluating the reasonableness
of the interpretation. In other words, the two key elements of the validation process
(a clearly-stated interpretive argument and a validity argument which evaluates it)
are deficient in a weak program of validation. A strong theory-driven program of
research which will assure scientific and disciplined enquiry (Zumbo 2009) requires
multiple strands of evidence some based on statistical analyses and some based on
theory (Sireci 2009).
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When a field or area of research is inhibited by the absence of well-defined
theory about the construct a strong program of validity research will be difficult to
achieve. It is important to note that work is being done which will help to develop
theory about the construct being assessed by the Mini-CEX. For example, our study
revealed research that provided validity evidence based on response processes
which is theory-building research (see, as examples, Kogan et al. 2011, 2012;
Weller et al. 2009). However, such research is being conducted outside of a
contemporary validity theory framework. Indeed, our study revealed that a great
deal of validity evidence related to the Mini-CEX has been presented in studies that
fail to make any connection whatsoever to validity. A lack of connection from the
research to validity or validity theory weakens or undermines the ability to develop
a sound validity argument.

Kane (2001) draws distinctions between performance assessments of observable
attributes and those of theoretical constructs and notes that clearly defined observ-
able attributes might be validated with relatively simple interpretive arguments and
clear validation strategies without reference to underlying theories about what is
being assessed. However, the extent to which the intended interpretations general-
ize or go beyond the observations being made determines the strength of validity
argument required: in the case of the Mini-CEX, if the intended interpretation
extends from observed scores to more general conclusions about competence,
then a strong program of validity research should be required. If not, a weaker
program based on readily-available data may suffice. Regardless of whether the
Mini-CEX is construed as assessing a theoretical construct or an observable attri-
bute, future validation research may be directed at defining what is being assessed,
building the theoretical rationale for score interpretation and clarifying the infer-
ences to be drawn from Mini-CEX use thereby contributing to a stronger body of
Mini-CEX validation research than currently exists.
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