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Psychological assessment guides are created by psychology professionals to provide
the public with accurate and authoritative information appropriate for their current
needs. Information available to the public about psychological testing and assessment
varies widely depending on the professional creating it, the purpose of the assessment,
and the intended audience. When professionals effectively educate the public on

the how, what, and why behind assessments and the strengths and limitations of
commonly used instruments, potential clients are in a better position to be informed
users of assessment products and services. The Assessment Guides developed in this
course will be designed to provide the lay public with accurate and culturally relevant
information to aid them in making informed decisions about psychological testing.
Students will develop their Guides with the goal of educating readers to be informed
participants in the assessment process.

There is no required template for the development of the Assessment Guide. Students
are encouraged to be creative while maintaining the professional appearance of their
work. The Guide must be reader-friendly (sixth- to ninth-grade reading level) and easy
to navigate, and it must include a combination of text, images, and graphics to engage
readers in the information provided. Throughout their Guides, students will provide
useful examples and definitions as well as questions readers should ask their
practitioners. To ensure accuracy, students are expected to use only scholarly and
peer-reviewed sources for the information in the development of their Guides.

Students will begin their Guides with a general overview of assessment, reasons for
assessment referrals, and the importance of the role of each individual in the process.
Within each of the remaining sections, students will describe the types of assessments
that their readers may encounter, the purposes of each type of assessment, the
different skills and abilities the instruments measure, the most valid and reliable uses of
the measures, and limitations of the measures. A brief section will be included to
describe the assessment process, the types of professionals who conduct the
assessments, and what to expect during the assessment meetings.

The Assessment Guide must include the following sections;

Table of Contents (Portrait orientation must be used for the page layout of this
section.) '

In this one-page section, students must list the following subsections and categories of
assessments.

introduction and Overview

Tests of Intelligence

Tests of Achievement

Tests of Ability

Neuropsychological Testing

Personality Testing

Industrial, Occupational, and Career Assessment
Forensic Assessment

Special Topics (student’s choice)
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« References

Section 1: Introduction and Overview (Portrait or landscape orientation may be used
for the page layout of this section.)

Students will begin their Guides with a general overview of assessment. In this two-
page section, students will briefly address the major aspects of the assessment
process. Students are encouraged to develop creative titles for these topics that
effectively communicate the meanings to the intended audience.

Definition of a Test (e.g., What is a Test?)

Briefly define psychological assessment.

Types of Tests

Identify the major categories of psychological assessment.

Reliability and Validity AR

Briefly define the concepts of reliability and validity as they apply to psychological
assessment.

Role of testing and assessment in the diagnostic process

Briefly explain role of assessment in diagnosis.

Professionals Who Administer Tests

Briefly describe the types of professionals involved in various assessment
processes.

» Gulture and Testing

» Briefly describe issues of cultural diversity as it applies to psychological assessment.
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Categories of Assessment (Portrait or landscape orientation may be used for the page
layout of this section.)

- For each of the following, students will create a two-page information sheet or pamphlet
to be included in the Assessment Guide. For each category of assessment, students will
include the required content listed in the PSY640 Content for Testing Pamphlets and
Information Sheets (Links to an external site.). Be sure to reference the content
requirements (Links to an external site.) prior to completing each of the information
sheets on the following categories of assessment.

Tests of Intelligence

Tests of Achievement

Tests of Ability

Neuropsychological Testing

Personality Testing

Industrial, Occupational, and Career Assessment

Forensic Assessment

Special Topics (Students will specify which topic they selected for this pamphlet or
information sheet. Additional instructions are noted below.)
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Special Topics (Student’s Choice)
In addition to the required seven categories of assessment listed above, students will
develop an eighth information sheet or pamphlet that includes information targeted




either at a specific population or about a specific issue related to psychological
assessment not covered in one of the previous sections. Students may choose from
one of the following categories:

Testing Preschool-Aged Children

Testing Elementary School-Aged Children
Testing Adolescents

Testing Geriatric Patients

Testing First Generation Immigrants
Testing in Rural Communities

Testing English Language Learners
Testing Individuals Who Are (Select one: Deaf, Blind, Quadriplegic)
Testing Individuals Who Are Incarcerated
Testing for Competency to Stand Trial
Testing in Child Custody Cases

References (Portrait orientation must be used for the page layout of this section.)
Include a separate reference section that is formatted according to APA style as
outlined in the Ashford Writing Center (Links to an external site.). The reference list
must consist entirely of scholarly sources. For the purpeses of this assignment,
assessment manuals, the course teg(tbqok, chapters from graduate-level textbooks,
chapters from professional books, and peer-reviewed journal articles may be used as
resource material. A minimum of 16 unique scholarly sources including a minimum of 12
peer-reviewed articles published within the last 10 years from the Ashford University
Library must be used within the Assessment Guide. The bulleted list of credible
professional and/or educational online resources required for each assessment area will
not count toward these totals.

Attention Students: The Masters of Arts in Psychology program is utilizing the
Pathbrite portfolio tool as a repository for student scholarly work in the form of signature
assignments completed within the program. After receiving feedback for this
Assessment Guide, please implement any changes recommended by the instructor, go
to Pathbrite (Links to an external site.)and upload the revised Assessment Guide to the
portfolio. (Use the Pathbrite Quick-Start Guide (Links to an external site.) to create an
account if you do not already have one.) The upload of signature assignments will take
place after completing each course. Be certain to upload revised signature assignments
throughout the program as the portfolio and its contents will be used in other courses
and may be used by individual students as a professional resource tool. See

the Pathbrite (Links to an external site.) website for information and further instructions
on using this portfolio tool. L

The Assessment Guide

» Must be 18 pages in length (not including title and reference pages) and formatted
according to APA style as outlined in the Ashford Writing Center (Links to an
external site.).

» Must include a separate title page with the following:

o Title of guide




o Student's name

o Course name and number

o Instructor's name

o Date submitted

Must use at least 16 scholarly sources, including a minimum of 12 peer-reviewed
articles from the Ashford University Library.

Must document all sources in APA style as outlined in the Ashford Writing Center.
Must include a separate reference page that is formatted according to APA style as
outlined in the Ashford Writing Center.

Must incorporate at least three different methods of presenting information (e.g.,
text, graphics, images, original cartoons



PSY 640 Content for Testing Pamphlets and Information Sheets

For each category of assessment listed in the assignment, students will create two pages of information.
The intent for the layout is that it be consistent with either a two-page information sheet (front and back),
or a two-sided tri-fold pamphlet that might be found in the office of a mental health professional. The
presentation of the information within each pamphlet or brochure must incorporate at least three different

visual representations of the information (e.g., text, graphics, images, original cartoons).

For each pamphlet or information sheet a minimum of three scholarly sources must be used, at least two
of which must be from peer-reviewed journal articles published within the last 10 years and obtained from
the Ashford University Library. Some sources may be relevant for more than one category of assessment;
therefore, it is acceptable to use relevant sources in more than one category. Remember that the language
for each information sheet should be at the sixth- to ninth-grade reading level to allow a broad andience at

various ages and levels of education to better understand each category of assessment.

For each category of assessment.

e Introduce and offer a brief, easy-to-understand definition for the broad assessment category being
measured. (e.g., What is intelligence?, What is aéhievement?, What is personality?, What does
“neuropsychological” mean? What does “forensic” mean?)

e Provide a brief overview of the types of tests commonly used within the category of assessment
explain what they measure. Compare the commonly used assessment instruments within the
category.

e Describe appropriate and inappropriate uses of tests within the category of assessment. Explain
why some tests are more appropriate for specific populations and purposes and which tests may
be inappropriate. Analyze and describe the challenges related to assessing individuals from
diverse social and cultural backgrounds. Evaluate the ethical interpretation of testing and
assessment data as it relates to the test types within the category. Describe major debates in the
field regarding different assessment approaches within the category. (e.g., Intellectual disabilities,
formerly known as “mental retardation,” cannot be determined by a single test. Thus, an
mappropriate use of an intelligence test would be to use such a test as the sole instrument to
diagnose an intellectual ability.)

e Describe the format in which assessment results may be expected. Evaluate and explain the
professional interpretation of testing and assessment data. Analyze the psychometric

methodologies typically employed in the validation of types of psychological testing within the



category. Include information about the types of scores used to communicate assessment results
consistent with the tests being discussed (e.g., scaled scores, percentile rank, grade equivalent,
age equivalent, standard age score, confidence interval).

Explain the common terminology used in assessment in a manner that demystifies the
professional jargon (e.g., In the course of discussing intelligence testing, students would define
concepts such as 1.Q., categeries of intelligence, and the classification labels used to describe
persons with intellectual disabilities.)

Include a bulleted list of at least three credible professional and/or educational online resources
where the reader can obtain more information about the various types of testing in order to aid
him or her in the evaluation and interpretation of testing and assessment data. No commercial
websites may be used. Include the name of the organization that authored the web page, the title
of the web page and/or document, and the URL. (These websites will not count toward the 12

scholarly resources required for the assignment.)
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STATISTICAL DEVELOPMENTS AND APPLICATIONS
SPECIAL SERIES: Personality Measurement

Personality in Proportion: A Bipolar Proportional
Scale for Personality Assessments and Its
Consequences for Trait Structure

Willem K. B. Hofstee and Jos M. F. Ten Berge

The Heymans Institute
University of Groningen

Trait structures resulting from personality assessments on Likert scales are affected by the addi-
tive and multiplicative transformations implied in interval scaling and correlational analysis.
The effect comes into view on selecting a plausible alternative scale. To this end, we propose a
bipolar bounded scale ranging from ~1 to +1 representing an underlying process in which the
assessor would review and discount positive and negative behavioral instances of a trait. As an
appropriate index of likeness between variables X and ¥, we propose Lyy = ZXY/N, the average
of the raw scores cross products. Using this index, we carried out a raw scores principal compo-
nent analysis on data consisting of 133 participants who had each been rated by 5 assessors in-
cluding self on 914 items. Contrary to the Big-Five structure that was found in these data on
standard analysis, the results showed a relatively large first principal component Fy and 2 very
small ones, Fo and F. The sizes Lgr = ZF2/N, the averages of the squared component scores,
were modest to small. It thus appears that the scale, bipolar proportional versus standard, has a
profound impact on the size and structure of personality assessments. The dissimilarity remains

on analyzing self-ratings rather than averaged (over the 5 assessors) ratings.

We consider personality assessment as a way of communi-
cating about people’s traits or qualities. The main parties are
the assessors and their audience, consisting of the target per-
sons themselves or third parties. In between, there are investi-
gators represented by instruments for data gathering—gques-
tionnaires in a wide sense-—and psychometric and statistical
procedures for data processing. In this perspective, their task
is to facilitate the communication between assessor and audi-
ence by asking the right questions, by adeguately summariz-
ing the data, removing biases, and the like. We propose that
standard procedures for data processing imported from the
area of objective tests and measurement and consisting of rel-
ative scaling and correlational analysis may not be the most
obvious choice from this communicative point of view. We
present a bipelar proportional scale as an alternative, We give
an empirical demonstration in which the set of alternative
procedures is applied. It appears that they have profound im-
plications for prevailing conceptions about the size of indi-
vidual differences and their structure. We discuss whether
these implications are nonetheless acceptable.

REPRESENTING ASSESSMENT DATA

In developing alternative procedures, we refer to the point of
view of the assessor (and the andience). Evidently, that per-
spective represents a construction. We do not claim to be able
to look inside the heads of assessors; what we argue is that
the construction is recognizable and plausible. We also do
not assume that the assessor is necessarily right; we analyze
whether the reconstruction is rational. Most notably, we do
not assert that relative scaling is wrong. In comparative con-
texts, for example, in strictly comparative personnel selec-
tion, relative models may be preferable over this one.

A Bipolar Scale

The pivot of our assessment model is a conception of the mid-
pointofaLikertscale (e.g.,3onascaleranging from 1 to5)asa
natural zero point ruling out additive transformations. Person-
ality traits or qualities in general are understood in a bipolar
fashion: Negations (e.g., unfriendly) do not denote the mere
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absence of a trait but its reverse. Opposites have high negative
correlations after removal of acquiescence (Hofstee, Ten
Berge, & Hendriks, 1998); traits such as unfriendly are rated
socially undesirable rather than neutral as would logically be
the case with null friendliness. Such negations are thus under-
stood in the manner of alitotes (expressing of an affirmative by
the negative of its contrary). In the typical case, most people
are assessed at the socially desirable side of the midpoint of the
scale. Therefore, for persons with a score between the mid-
pointof the scale and the mean of the distribution, relative scal-
ing would reverse the sign of the assessment. For the others,
the shift is less dramatic but still substantial.

One could argue that relative scaling corrects for a bias,
namely, socially desirable responding, instead of introducing
one, That position, however, is difficult to maintain. First, so-
cial desirability is not confined to self-report: On average, all
sorts of assessors judge people to be socially desirable, al-
though some are judged more desirable than others, and al-
though assessors differ to some extent. Second, assessors
including self agree on the differential social desirability of
target individuals, making soctal desirability a trait (a target
person effect) ratherthan a mere response style (an assessoref-
fect). Thus, an absolute conception of the scale midpoint pro-
vides aplausible representation of the assessor’s pointof view.

We do not presume that personality traits are bipolar, for
example, at a behavioral level. Whereas an individual can
meaningfully be assessed to be unforgiving—meaning the
opposite of forgiving—it may not be so easy to “unforgive”
someone whether linguistically or behaviorally. Nonethe-
less, behavioral and verbal specifications of traits, such as re-
spects others versus looks down on others, appear to show
the same bipolar structure as trait adjectives (the example
was taken from Hendriks’s, 1997, p. 121-122, study, in
which these items had high opposite loadings on one and the
same factor).

Bounded Scales

Hofstee and Hendriks (1998), on the basis of the preceding
argument, proposed the use of scales anchored at the scale
midpoint rather than the mean of the distribution. In their
procedure, the spread of the scores is set at unity by dividing
the deviation scores (from the midpoint instead of the mean)
by their standard deviation. The procedure has the advantage
of leaving correlational and factor structures untouched.
Here, we propose a bounded scale that may be found to come
closer to the assessor’s perspective.

All data-gathering procedures use bounded scales. One
could think of an unbounded scale: Assessors might be in-
structed to assign any number between plus and minus in-
finity to a person’s friendliness. We do not know of any
case in which such scales, whether bipolar or unipolar,
have been applied. An obvious reason is that the assessor
would have to decide whether John's utter friendliness
should be rated at +1,000 or +100,000, which is difficult to

do. A related reason is that the ratings of two assessors
would be ail but incomparable. The probilem is not that the
number of scale points is infinite: Likert scales may have
large numbers of scale points up to infinity if the assessor is
instructed to place a mark on a line (a procedure that might
have become more popula: with automatic computerized
scoring). It is unbounded sc.les that are problematic. More-
over, observed distributiors on different traits differ in
spread. Relatively neutral traits may span the whole scale,
but it would be difficult to find any case in which a person
is assessed to be totally or extremely unreliable or murder-
ous. In distributions with small standard deviations, as with
clearly desirabie or undesirable traits, assessments in the
mildly undesirable region may easily become extreme (e.g.,
minus 3 S§Ds) on transformation. Presumably, that is not
what the assessor had in m:.nd; it is definitely not what he
or she has said. In other words, the assumption underlying
classical standardization—uamely, that spreads are arbi-
trary and carry no meaning—is not fulfilled.

We propose 10 standardize assessments at the scale end,
that is, adopting a bipolar proportion (or percentage) scale
running from ~1 to +1 {or =100 to +100). Scores X on Likert
scales are linearly transformed by taking

(X — Yoh — Yag)l(Vah — Vag), (1

with & the highest possible :icale value and g the lowest, In
simpler terms, set the scale midpoint at 0, the scale ends at —1
and +1, and interpolate linearly. For example

Rating on 5-point scale 1 2 3 4 5
Transformation -1 =5 0 +5 +l

For another example, any b:nary scale transforms into [-1,
+1].

The proposed convention suggests an underlying assess-
ment model that is well in liae with classical notions in per-
sonality assessment, namely, Bem and Allen's (1974)
summary label interpretation of trait ascription and Buss and
Craik’s (1983) act frequency approach to personality. Ac-
cording to these notions, the assessor reviews relevant be-
havioral instances of a trait, for example, cases in which the
person has helped others, chzered them up, expressed an in-
terest in them, and the like, when assessing that person’s
friendliness. In view of the ipolar conception of traits, we
add that counterinstances are also relevant to the assessor, for
example, unfriendly behaviors such as short-changing oth-
ers, making them feel unconifortable, turning one’s back on
them, and the like. - :

Consequently, we interpret a score of 4 on a 5-point Likert
scale (transformed into +.5 on the bipolar proportion scale
with .75 representing the boundary between the scale points
+.5 and +1 and .25 the boundiry between 0 and +.5) along the
following lines: In relevant sitwations, this individual has
shown a clear preponderance of friendly over unfriendly. be-
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haviors, for example, between 7 versus 1 and 5 versus 3 if the
number of situations is 8 so that the proportion of friendly
minus the proportion of unfriendly behaviors is at most (7 -
1)/8 =.73 and at least (5 — 3)/8 = .25. Clearly, one should net
postulate deliberate and meticulous counts and calculations
in the mind of the assessor; all that can be asked for are rough
intuitive estimates and a discounting of positive and negative
instances subject to all sorts of error. However, the.model is
at least correct in the sense that it describes what one would
like the assessor to do: review and discount concrete in-
stances and counterinstances relevant to the question.

The bipolar proportion model is not restricted to direct
trait ratings. At a more specific level, the same estimation
process can be postulated. Helping others versus turning
one’s back on them constitutes a large set of more specific
relevant behaviors in relevant situations. For example, turn-
ing on the favorite music of a person who is cleaning the
room may be found helpful. Even assisting a person crossing
the street versus not doing so has subspecifications according
to the density of the traffic, the status or demeanor of that per-
son, and so on and so forth.

To summarize the argument thus far, a bipolar proportion
scale with a natural zero point in the middle provides a plau-
sible reconstruction of the assessment process. As either ad-
ditive or multiplicative transformations are arguably
inappropniate, our proposal amounts to conceiving of assess-
ment scales as (bipolar) absolute scales. We are aware that
the bipolar proportion model may be refined, for example, by
allowing differential weights for instances according to their
relevance or prototypicality, by taking assessment biases into
account such as acquiescent responding and individual dif-
ferences in that respect (see Hofstee et al., 1998), by estab-
lishing the value of intermediate scale points in an empirical
manner instead of interpolating linearly, and so on.

Likeness Coefficients

The next problem is choosing a coefficient of association for
absolute scales. Hofstee (2002) proposed adopting the most
elementary measure of likeness, namely, the averaged
cross-product Lyy = ZX¥/N. With scores between—1 and +1,
Lyy is conveniently bounded within those same limits. As a
consequence, Lyy = ZX%/N, the extent to which X is like it-
self, is generally not unity but £1; Lyy = 1 only if all ratings
are at the extreme scale ends. So Lyy functions as an index of
saliency: It represents the size of the X vector.

The primary argument in favor of Lyyis its analogy to ryp
= Xzxz/N for likeness between variables scored on interval
scales: Both are averaged cross-products, which is how cor-
relations, interactions, and likenesses in general are repre-
sented. For absolute scales, cross-products of the raw scores
rather than z scores should be averaged.

Zegers and Ten Berge (1985) presented the identity coef-
ficient eyy= 2 EXY/(ZXZ + ZYZ), thus 2LX}’/(LXX + Lyy), as an
appropriate association coefficient for (unbounded) absolute

scales. The denominator is needed to keep eyy within
bounds. As one might wish to disregard the fact that the bipo-
lar proportion scale happens to be bounded and prefer the
identity coefficient, we present a detailed comparison of Lyy
and eyy.

Unlike ryy, both coefficients are defined at the level of a
single pair of observations, permitting sayings such as “In
my case, friendliness and socialness do not go together.”
Both coefficients can thus accommodate the notion of
intraindividual structure at a particular point in time, that is,
without intraindividual replication. Unlike eyy., however,
Lyy at the aggregate level is the mean of the individuals’ co-
efficients. Lyy is thus perfectly separable in the sense that the
likeness coefficient at the individual level stays the same af-
ter aggregation; with eyy, the denominator changes on taking
other cases into account.

Using Lyy, two individuals of equal but mederate friendli-
ness are less alike in that respect than two individuals with -
pronounced friendliness: More extreme or salient scores ob-
tain higher weights. For example, Lyy is higher for two indi-
viduals with scores +.2 and +.7 than for two individuals with
scores +.2 and +.2. Using eyy, such effects would be cor-
rected on calculating individual coefficients; they would,
however, return if the coefficient is calculated at the aggre-
gate level and then split up, as the denominator is a constant
af that level.

A dramatic difference arises on comparing the sizes of the
two coefficients. In the general case, Lyy < exy as ZX? and
Z¥? are smaller than N. Only if all scores are +1 or -1, as
would automatically be the case with a binary scale trans-
formed into the bipolar proportion scale, would the two coef-
ficients be identical. They would degenerate into a
coefficient proposed by Holley and Guilford (1964), among
others, which takes the value of the diagonal proportions mi-
nus the off-diagonal ones in the fourfold table (proportion
agreement p, minus proportion disagreement, or 2p, — 1). In
the general case, size or saliency influences the likeness coef-
ficient, whereas the identity coefficient disregards those as-
pects. Using continuous scales, assessments of +.5 would be
typical rather than extreme ones, so the typical likeness coef-
ficient would be about four times as small as the correspond-
ing identity coefficient. Another consequence is that
variables with relatively small sizes Lyy will have relatively
little impact on the multivariate structure of sets of variables
as in factor analysis. The question is how to appreciate these
properties of the likeness coefficient.

From the point of view of representing the concept of like-
ness, the coefficient may be found quite defensible. Take an
example in which two individuals are equally but only
vaguely at the friendly side of the scale; say their scores are
.1, indicating a 55 to 45 preponderance of friendly over un-
friendly behaviors. One may envisage a thought experiment
in which the two persons would have been observed to be-
have in a friendly or unfriendly manner in the same situa-
tions, creating a 2 x 2 table with 55-45 marginal proportions.
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Given behavioral inconsistencies and observer error and the
resulting low correlations between situations, the
off-diagonal proportions would be sizeable and the overlap
would be modest. Conversely, extreme marginals for either
or both variables automatically create more overlap and
higher likeness coefficients. So to the extent that likeness or
association is based on overlap rather than statistical depend-
ence, Lyy captures it.

We submit that assessors and their public overwhelmingly
opt for overlap rather than statistical dependence in defining
likeness or even correlation, We base our prediction on infor-
mal ctassroom experiments that are easily replicated. Present
people with fourfold tables with extreme marginal frequen-
cies, for example, a table with 90 and 0 in the diagonal cells,
and 5 in both off-diagonals (so that ryp=—.05 and Lyy= +.80),
and they will say that the two variables are clearly positively
related. It does not even help muchif the respondents have fol-
lowed a course in applied statistics. One may of course object
that they are mistaken and that coefficients that reflect overlap
are wrong because they need not be zero on statistical inde-
pendence. However, thatargument is not nearly as straightfor-
ward as it may look. The layperson’s point of view receives
support from a classical argument mostly referred to as
Meehl’s paradox (Mechl & Rosen, 1955).

Take a diagnostic setting (rather than a comparative selec-
tion setting) in which clients or students are assessed on some
trait or quality with a heavily skewed base rate, say 95% pos-
itive and 5% negative according to some reasonable crite-
rion. Take two assessors, one of whom displays a 95-5
selection rate but a maximally negative validity (r=-.035, see
previously), whereas the other has a 50-50 selection rate but
maximally positive (r = .23) validity. By the rational stan-
dard consisting of proportions of correct diagnoses (90% vs.
55%), the first assessor outperforms the second. The differ-
ence is reflected in the values of Lyy, which are .80 and .10,
respectively. Surely, a random procedure with a 95-3 selec-
tion rate would work even better than the first assessor, but
that is because the procedure has been fed with prior knowl-
edge: It has been told to take the base rate as its selection rate.
A truly random procedure, which would have to draw its own
selection rate in some random fashion, would be vastly infe-
rior to the first assessor. In other words, the assessor is cred-
ited for choosing the right selection rate apart from relative
validity. Similar arguments apply if the scale is continuous
rather than dichotomous.

In conclusion, we propose to adopt Lyy as the most ele-
mentary and appropriate measure of likeness for bipolar pro-
portion scales. The identity coefficient for absolute scales
caters to the sitvation in which variables, for example, tests
with different numbers of items, have arbitrary sizes and
would be prevented from being perfectly associated because
of that. No such provision is necessary with proportions. On
the contrary, correction for size appears to detract from the
representing of likeness between variables scored on a bipo-
lar proportion scale.

Multivariate Structure

In this context, multivariate znalysis is primarily a procedure
for summarizing assessment data. On one hand, it is consid-
ered good practice not to ask assessors questions at a high
level of abstraction but to spell out concepts by means of a
questionnaire containing more concrete instances. On the
other, the audience would not be served by receiving an an-
swer sheet; the data had bettar be summarized. The obvious
way of summarizing is to talte an average (taking signs into
account) of the scores on the relevant items. An objection,
however, is that some items are more relevant than others so
that weighting them would be more appropriate. The objec-
tion is of limited practical i portance if the number of items
is large, as weighted and unweighted sums are very much
alike in that case. On the othar hand, any gains from weight-
ing are obtained for free with computerized scoring. Second-
arily, multivariate analyses have theoretical spin-off: They
provide insight into the multivariate structare of personality.

In the absence of external criteria for the differential rele-
vance of questionnaire iter:s, one would weight them ac-
cording to their likeness to ihe (unweighted) total score on
the relevant items. To keep weighted averages on the same
bipolar proportion scale as “he item scores, the weights w;
should be divided by the suin of their absolute values Ziw.
On having assigned weights, however, the total score has
been implicitly transmuted into a weighted average, so logic
dictates weighting of the iteras according to their likeness 1o
that weighted average. Consequently, an iterative process
should be carried out, which ends on sufficient convergence.
In practice, that procedure ainounts to calculating the scores
on the first principal componznt of the raw scores data matrix
{see Horst, 1965). It maximizes the sum of the squared like-
nesses of the items with the weighted average. The second
principal component does that with respect to the residual
scores matrix, and so on, We thus conceive of principal com-
ponents as weighted averages of variables and of principal
component analysis as the way to find optimal weights.
Finally, item loadings are calculated as likeness coefficients
Lygbetween item X and principal component F. MATLAB®
(MATLAB Inc., 1994) routines for carrying out these proce-
dures are available from Jos M. F, Ten Berge. Using standard
programs, one would (a) transform scores onto the bipolar
proportion scale, (b) calculate the matrix of average
cross-products Lyy, () find the principal components of L,
(d) find the corresponding ccmponent weights, (e) divide the
weights for each component by the sum of their absolute val-
ues, (f) find the component «cores, and (g) find the loadings
Ly on the principal compor.ents.

As an aside, we note that our approach resolves the dispute
between proponents of a person centered (Magnusson, 1992)
or typological conception of personality structure and the
dominant variable-centered conception. Raw scores princi-
pal component analysis not only produces both matrices of
factor scores and factor loadings, but contrary to standard
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factor or component analysis, it is irnpartial, as it does not
standardize scores in one direction (Q-analysis) or another
(R-analysis}. The bipolar proportion scale meets a classical
(Cattell, 1944) plea for an interactive rather than either a nor-
mative or an ipsative conception of scores. As a matter of
fact, one may conceive of the entries in a matrix of assess-
ment data as likeness coefficients between individuals and
variables, decomposable through principal component anal-
ysis. This rectangular or off-diagonal matrix of likeness or
proximity relations (see Coombs, 1964) has the same princi-
pal component scores and loadings as the triangular matrices
of likenesses between persons and likenesses between vari-
ables, respectively.

Another ramification is ¥ = 1 principal component analy-
sis. This novelty may find its way in situations in which the
data do not form a matrix as in the common case in which
each individual has been rated by a different set of assessors.
In the minimal and most radical application, one individual
has been rated by two assessors on one variable, say friendli-
ness; the guestion is how these ratings are weighted in an op-
timal fashion. Take the following example:

Assessor 1 Assessor2  Average
Scores 1.0 -5 25

The first approximation to the average score is the unweight-
ed average. To find the next approximation, we find the like-
nesses L between assessors and average:

Likeness 25 -125
We rescale the likenesses into weights with Zlwl = 1:

Weights 667 ~333,
so that the weighted average is now .833.

‘Wecould iterate the procedure, but in this elementary case,
that would give the same weights, so convergence is immedi-
ate. What the example demonstrates, apart from the funda-
mentals of principal component analysis, is that the weighted
average is drawn toward the more extreme assessment. As the
likeness coefficient between a rating and the average rating is
proportional to the extremeness of that rating, so is the weight.
Note also that the second assessor receives a negative weight.

Evidently, analyses with small numbers capitalize heavily
on chance. In the following, we present a less radical applica-
tion in which the number of items is large.

REPRESENTING PERSONALITY

We applied the methodology set out previously to data col-
lected by Hendriks (1997, p. 35, and following) in the pro-
cess of constructing the Five-Factor Personality Inventory
(FFPL; see also Hendniks, Hofstee, & De Raad, 2002), We
used the ratings on a 5-point scale of 133 target persons,

mostly first-year students of psychology at the University of
Groningen, on 914 sentence items (e.g., “Keeps apart from
others”) by self and four others, forming 133 matrices of 5 x
914 assessments.

Weighting Assessors

Allratings were linearly transformed onto the bipolar propor-
tion scale following Equation 1. Foreach of the 133 target per-
sons, a 914 x 5 matrix of such scores was available. A raw
scores principal component analysis using L as an index of as-
sociation was applied to each of these 133 matrices to find opti-
mal weights for averaging the five raters in question. The five
assessors’ weights on the first principal component were di-
vided by the sum of their absolute values. The end result of this
operation was a matrix of 133 x 914 averaged assessments of
the target participants on the bipolar proportional scale.

The obtained weights are interesting by themselves. In the
first place, only 2 of the 133 x 5 assessor’s weights were neg-
ative (-01 and -.02), which affirms the high quality of
Hendriks’ (1997) data. In the second place, self-ratings con-
tributed slightly but significantly less than others’ ratings:
Whereas the overall average (absolute} weight is .20 as a
consequence of the procedure, 84 self-weights were below
that figure and only 49 above, ¥%(1, N=133)=9.21,p < .0I.
If one accepts a definition of personality (cf. Hofstee, 1994)
as the common component in the assessments of the popula-
tion of relevant judges, these resulis point to a relative inferi-
ority of self-reports amidst others’ assessments. The result
should be surprising to those who conceive of self as sharing
more relevant information with others than do others
amongst each other: Apparently, that pivotal position does
not help enough. Theoretically, self-assessments could still
have superior external validity; however, real-life criteria
also tend to be in the hands of third persons.

Structuring Personality Assessments

The resulting 133 x 914 matrix of target individuals by iterns
was in its turn subjected to raw scores principal component
analysis using L as an association index. Five principal com-
ponents were extracted to facilitate comparisons with the
original solution. The sum of the absolute values of the 914
item weights per principal component was set to | to obtain
component scores on the bipelar proportion scale.

In a standard principal component analysis using z scores
and correlations, the first 5 eigenvalues were 2102, 115.6,
56.6,44.1, and 31.0. Thus, the first eigenvalue was 1.8 times
as high as the second. In the raw-scores analysis, the first 5
eigenvalues of the matrix of L coefficients were 60.56, 9.62,
4.45, 3.40, and 2.56. Here, the first eigenvalue was 6.3 times
the second. An additional size index in raw scores principal
component analysis is Lgr = £F2/N, the mean of the squared
component scores. For the first 5 principal components, the
sizes are 0866, .0156, 0081, .0056, and .0045. According to
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this index, the first principal component is 5.6 times as big as
the second. We emphasize that these high figures are not an
artifact in the sense of an automatic consequence of adopting
a particular scale. That would be the case with a unipolar
scale leading to all-positive Lys. With a bipolar scale, how-
ever, there is no such restraint: If item scores would be sym-
metrically distributed around the zero point, results from raw
scores principal component analysis would not differ much
from standard outcomes. The dramatic increase in the rela-
tive contribution of the first principal component reflects the
dominant role of individuals’ social desirabilities in person-
ality assessments, which is partly suppressed in standard
analysis.

On interpreting these scores, their size should be kept in
mind. Scores between —.25 and +.25 are in the neutral range
indicating neither a positive nor a negative likeness between
the individual and the principal component. Of the 133 par-
ticipants, 47 {35%) had neutral scores on all five principal
components. Of the remaining scores, none even approached
the extreme (> +.75 or < —.75) ranges; only two scores were
{slightly) above .5.

Of the 86 participants with nonneutral scores, 79 (92%)
had their highest absolute score on the first principal compo-
nent, which may be interpreted as (un)desirable social behav-
ior; it is mostly negatively defined by items such as takes
advantage of others, abuses people’s confidence, in-
sults/hurts people, treats people as inferiors, and cuts others
to pieces. Most of these items were markers for the negative
pole of Factor 2, Mildness, in Hendriks’ (1997) study. Note
that this is not social (un)desirability in the
self-presentational sense but undesirable social behaviorin a
moral perspective. Of the 79 nonneutral scores on this com-
ponent, the larpe majority (75, being 95%) were positive; 4
were negative, ranging from —27 to —45. Of all 133 partici-
pants, 127 (again 95%) had positive scores on the first princi-
pal component. If this sample is at all representative, our
Orwellian saying about people’s desirabilities has to be qual-
ified somewhat: By far the most people are weakly to mildly
socially desirabie; a few are weakly to mildly undesirable.

Four participants had nonneutral scores on the second
principal component of which three were positive and one
negative. A number of 56 {out of 914) items had their highest
loading on this component, constituting a self-willed type
that takes charge, wants to pull the strings, makes his/her
own rules, wants to have it his/her own way, seeks confronta-
tions, and knows how to manipulate a situation. Three partic-
ipants had nonneutral scores on the third principal
component of which two were negative. On this component,
only 17 items had their highest loading, such as needlessly
worries a lot and is afraid that he/she will do the wrong thing,
versus readily overcomes setbacks and can take his/her mind
off his/her problems; according to Hendriks® (1997} re-
search, the latter two are marker items for Emotional Stabil-
ity. On the fourth and fifth principal component, all 133
scores were in the neutral range.

As might be expected givzn the large size of the first prin-
cipal component, varimax rotation of the matrix of compo-
nent scores did not bring about great changes; all diagonal
elements in the rotation matrix were above .8. The number of
participants with neutral scores on all components rose from
47 to 54, Of the 70 participarts with a nonneutral score on the
first rotated component, 4 wzre negative {these belong to the
same participants as before rotation). The numbers of partici-
pants having their highest absolute score on the second
through fifth rotated component were 3, 3, 2, and 1, bringing
the total back to 133. Before and after rotation, 3 participants
had nonneutral scores on both the first and the second com-
ponent, 0 the rotation did also not result in a simpler person
structure.

Single-Source Analysis: Sielf-Assessments

We consider aggregation over assessors to be the standard for
personality assessments, if only to compensate for assessor
error. However, single-source perceptions of personality may
be of interest as such, for example, if self-assessments are to
be confronted with other ass::ssors” points of view as in thera-
peutic or personnel management settings. Evidently, the
findings from the aggregated data cannot be automatically
generalized to single-source data. We therefore carried out a
supplementary analysis on just the 133 self-ratings in the
Hendriks (1297) study using the same methodology.

Using standard principal component analysis, the first 5
eigenvalues were 112.3,84.6,48.6,42 .4, and 32.0. Therefore,
the first eigenvalue was .33 times the second. In the
raw-scores analysis, the first 5 eigenvalues were 47.47, 14.42,
7.78, 6.50, and 5.51. Therefore, the first eigenvalue was 3.33
times the second. The sizes Lgp=ZF2/N of the first 5 principal
components were .0688, .022:3,.0135,.0109, and .0095. Thus,
according to both criteria, the first principal component was
more than three times as large as the second. The relative in-
crease of the first principal component as a result of absolute
scaling is less than in the ag zregated data but still sizeable,

Of the 133 participants, 71 (33%) had neuiral scores on all
five principal components, This is far more than the 35% in
the aggregated data and reflects the smaller sizes of the prin-
cipal components in the self-assessments. Still, the compo-
nent scores ran higher, the three largest scores being between
.65 and .70. Thus, any extreme item scores that were present
in the self-assessments werz not smoothed out as much as
happens on aggregation over assessors; but even in these
data, extreme (> +.75 or < -.75) component scores did not
occur.

Of the 62 participants with nonneutral scores, 44 (71%)
had their highest absolute score on the first principal compo-
nent; for the other components, the numbers were 10, 3, 2,
and 2, respectively. The interpretation of the principal com-
ponents in terms of their highest loading items remained vir-
tually unchanged. Clearly, however, the dominance of the
first principal component was somewhat mitigated in the
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self-assessments. Of all 133 scores on the first principal com-
ponent, only 4 (3%) were negative; none of the nonneutral
scores were. These figures were in line with the results from
the aggregated analysis.

The single-source analysis was based on only 133 asses-
sors, so not all aspects of the results should be expected to
generalize to other samples. The main results from the aggre-
gate analysis, namely, absence of principal component
scores in the extreme regions and a large relative boost of the
first principal component, are replicated in the
self-assessments, although the effects are less extreme than
in the aggregate analysis.

DISCUSSION

Our procedures render an unromantic turn to the study of per-
sonality. Little remains of the shades and subtleties of indi-
vidual differences in temperament and character. By far the
meost people appear to be faintly to mildly okay, a few are not,
and a handful (in the self-assessments, a sizeable minority)
may beiter be characterized in other terms; that is about all
there is to it. It is as if we are reminded of the fact that we
share 99% of our genes with primates and almost all with one
another. How do these outcomes relate to our educated intu-
itions about personality?

Size of Individual Differences

Perhaps the most counterintuitive outcome is that extreme
scores were not observed: Even on varimax rotation of the
component scores matrix, the highest score of all fell short of
.35 in the aggregate analysis. Few persons should thus be ex-
pecied to be more than halfway agreeable, conscientious, and
the like. However, don’t we all know individuals who seem to
be much more extreme than that in one respect or another?
The answer is undoubtedly affirmative, for if assessors rate
individuals directly on traits, a sizeable fraction of these rat-
ings will be at the most extreme scale poinis.

However, the contradiction is easily resolved. First, asses-
sors do not agree all that much. On averaging their ratings, re-
gression toward the midpoint of the scale is virtnally
automatic. It occurs even if extreme assessmenis receive
greater weights as was the case in this analysis. Who is right,
the individual assessor or the collective? That depends on the
frame of reference. In a poetic orromantic context, truth is sub-
jective; one’sindividual judgment s all that counts. However,
in an intersubjective context, we have to account for the
well-established fact that even our own judgments about our-
selves and about others had better be subjected to statistical re-
gression, Hendriks’® (1997} exemplary data involving five
assessors per target are much more relevant and authoritative
in this respect than our intuitions, scientifically speaking.

Second, the component scores in this study came about as
a weighted average over 914 items or facets of personal-

ity-relevant behavior, each of which triggers another aggre-
gation operation at a more specific level. Human behavior is
not very consistent. In the supreme autonomy of our private
intuitions, we can easily discount the fact that the
prototypical extravert is seen sitting in a corner. However,
scientifically speaking, we can only acknowledge. that a
scare of .5 corresponding with a 75-25 preponderance of
positive over negative instances of a trait is probably a whole
lot. On second thought and in view of the additional imper-
fect assessors’ reliability, one may even become distrustful
the other way and wonder whether such high scores do not
represent capitalizations on chance (which they probably do
to some extent).

Personality Structure

Next, the results run counter to the bigness of factors beyond
the first principal component. The dominant impression of a
highly differentiated, five-dimensional structure (see, e.g.,
De Raad, 2000; De Raad & Perugini, 2002) came about
through the combined use of standard scores and varimax ro-
tation, which spreads their variance over factors. With the bi-
polar proportion scale, the results are varimax resistant. That
is not because the content of the principal components
changes much on using an absolute scale. We calculated a
standard Big-Five solution (five principal components plus
varimax) on Hendriks’s (1997) data and carried out a multi-
ple regression for each of these factors using the five raw
scores principal components as predictors. The multiple cor-
relations ranged between .983 and .999, indicating excellent
coverage of the standard Big-Five space.

This change in perspective is reminiscent of what hap-
pened to the concept of intelligence. In the tradition of
Thurstone (1938) to Guilford (1967), intelligence was con-
ceived as multifaceted and complex. Toward the end of the
20th century, the hierarchical conception with g at the top
took over (see, e.g., Hermstein & Murray, 1994). The
intercorrelations of personality items, if scored in socially
desirable direction, will be found to be in the same order of
magnitude as the intercorrelations of intelligence items.
Thus, even on adhering to relative scales and corresponding
statistics, a general p factor of personality (Hofstee, 2003)
seems to deserve serious consideration. As with intelligence,
the implication is not that there is nothing more to personality
than the first principal component. The implication is that
other dimensions are of secondary importance. The overall
picture that arises is a positive manifold, bipolar in the case
of personality assessment, according to which lower level
concepts form an oblique structure: a sort of multidimen-
sional double cone (Peabody & Goldberg, 1989) but with a
spatial angle of less than 90°.

As we noted at the beginning of this article, relative scales
and statistics are relevant in comparative contexts; therefore,
so are well established trait structures such as the Big Five. It
thus looks as if we have two conceptions of trait structure,
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one relative and the other absolute. Could the true structure
lie in between? That question amounts to asking for contexts
that have both relative and absolute features. Those situa-
ticns may well constitute the general case. Even in compara-
tive personnel selection, one would like to make sure that the
best candidate is at all fit for the job; in selecting a prizewin-
ner, the jury may decide not to award the prize. On the other
hand, the central tendency of a trait’s distribution tends to in-
duce anchoring effects and therefore, a relative component.
So both strictly absolute and relative scaling may be found to
be extreme cases. The development of mixtures of absolute
and relative scales is beyond the scope of this article. At this
stage, it may suffice to suggest that standard structures based
exclusively on relative scaling are not located in the middle
of the road but at its edge, the other edge being occupied by
the bipolar proportion model.
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CONCERN FOR RELIABILITY and validity
applies whenever information is gathered.
In classrooms, that information is often a test
score, but it is too narrow to consider reliability
and validity only in that semse. This article
examines reliability and validity in two contexts:
large-scale testing and classroom testing situa-
tions where the focus is student achievement in
elementary and secondary schools.

What Is a Test?

Test is a widely misunderstood concept.
Commonly—but too narrowly—test connotes a
collection of multiple-choice questions, bubble
sheets, and rigid administration conditions. Al-
though multiple-choice questions administered
in a standardized way and scored by optical
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scanners qualify as a test, it is only one of
many possibilities. In fact, for many teachers, this
configuration may rarely be used.

Broadly conceived, a test is any gystematic
sample of a person’s knowledge, skill, or ability.
Thus, many things gualify as a test. However,
specific steps must be taken so that the sampling
yields dependable and accurate information. In
large-scale contexts, for example, prescriptive
administration conditions facilitate trustworthi-
ness of the information, and permit cormpar-
isons of information gathered across different
persons, settings, or occasions. In classroom sit-
uations, the specification of conditions changes
because the classroom context is inextricably
Tinked with the information-gathering procedure
itself (Brookhart, 2003). However, that linkage
does not mean that context and assessment are
hopelessly confounded. Rather, it is desirable that
even the most informal classroom assessment
yields information about student performance
that is generalizable to other contexts. Otherwise,
would any real learning have occurred?

A second aspect of a fest is that it is only a
sample of what a tesi-taker knows or can do. Itis
impossible or impractical to observe everything.
Tests capture only a small portion of what could
be observed, and the interpretation of test results
requires making an inference from the observed
performance to the larger domain of interest.
For example, it is not usually of interest that
a student can correctly respond to the question:
“q % R = 7" Instead, a teacher would like to
extrapolate from a student’s correct answers to
10 such questions that the student has a good
grasp of the basic multiplication facts. The act of
going from observed test results to & conclusion
about a student’s level of knowledge or skill is
called inference.

There are two conclusions to be drawn regard-
ing rest and inference. First, the meaning of fest
is broad and essentially unrelated to any specific
format. Thus, each of the following could be 2
test: an observation of student cooperative group
work habits; a checklist of proper technique for
working with clay, a survey of students regarding
the extent of bullying on the playground; oral
probing of the steps a student took to solve a
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mathematics problem. In short, as long as some-
thing is a systematic sample of behavior, it could
be a test. Second, interpretation of test results
requires inference. The more comprehensive the
sample of student work and the more carefully
conducted the observation, the more confidence
we can have that the inference is plausible.

There are two corollaries to these conclusions.
First, because they rely on a sample of informa-
tion, all inferences are tentative. Although some
inferences can be made with more confidence
than others, no conclusion about what a student
knows or can do is ever made with certainty.
Regardless of how carefully the information is
gathered, there is always the possibility that con-
clusions will be incorrect. Second, although the
terms fest and assessment are often used as if they
were synonymous, they are not. Whereas a test is
a single, systematic collection of information, an
assessment is much broader. Assessment refers
to “the planned process of gathering and synthe-
sizing information relevant to the purposes of:
discovering and documenting students’ strengths
and weaknesses; planning and enhancing instruc-
tion; or evaluating and making decisions about
studenis” (Cizek, 1997, p. 10).

An analogy may help clarify the distinction.
A person who comes tO al emergency room
for treatment might have blood drawn (a test),
blood pressure taken (another test), and so on.
All of the test results are then scrutinized in
order to come to a conclusion about possible
diseases or conditions, and to develop potential
courses of treatment (an assessment). Likewise,
educational assessments are based on multiple,
often diverse sources of information—much of
which is typically gathered using tests. A good
exarmple of an assessment i the process engaged
in by an Individualized Educational Program
(IEP) team.

Purposes of Testing

When examining any testing coniext, the
foremost consideration is the purpose of the
test. A test developer may be very clear about
the purpose of a test, or the purpose may be
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_overstated, or understaied, or not articulated at
all; regardless, an intended purpose exists. The
purposes of large-scale and classroom tests are
usually different.

Large-scale student achicvement tests like
those required by the No Child Left Behind Act
(2001) typically have two purposes: (a) global
estimations of an individwal student’s compe-
tence inm an area; and (b) accountability for
student progress at an aggregated level, such
as classrooms or districts. The first {individual}
purpose can be seen in test results in which cate-
gorical classifications for individual students are
reported (e.g., Basic, Proficient, Advanced). The
second (system monitoring) purpose is evident
in reporis related to Adequate Yearly Progress.
To accomplish their purposes, these tests are
developed, administered, and scored according to
strict standards that routinely yield high quality
information.

Classroom tests usually have different pur-
poses than large-scale tests. Classroom testing
is a broad concept, capturing such diverse infor-
mation gathering systems as observations, pre-
constructed tests in teacher’s guides, informal
teacher—student interactions, teacher-constructed
tests, and others. Like any test, classroom testing
must be considered in terms of an intended
purpose. Some tests serve primarily to support
grading decisions. Tests can be used to mo-
tivate students or to promote studying. Other
tests may be used primarily to provide forma-
tive feedback, or as diagnostic measures for
determining specific strengths and weaknesses of
individual students. Still others may be intended
primarily as an aid to the teacher in inmstruc-
tional planning, grouping, or pacing of learning
activities.

Classroom tests have the potential to accom-
plish these purposes very well and to provide ac-
curate and useful infoermation. However, like their
large-scale counterparts, they must be designed
with a specific purpose in mind and must be
carefully constructed, administered, and scored.
Both groups—developers of large-scale tests and
educators who develop classroom tests—must
begin the process with a clear statement of the
intended purpose(s) that a test aspires to accom-

plish; that statement is essential for gauging the
extent to which the test is adequate.

In summary, a test is any systematic sample
of information, and includes diverse formats,
procedures, and information-gathering protocols.
Test results are necessarily tentative, because
inference is always required. An assessment is
more comprehensive than a test. All tests are
designed with a specific purpose in mind. The
intended purpose of a test should be explicitly
stated and is the starting point for considering
the technical adequacy of any test. With these key
ideas in mind, we now turn to how the quality of
large-scale and classroom tests is evaluated.

General Principles for Evaluating
Test Quality

Information-gathering procedures (i.e., tests)
are evaluated according to two criteria: reliability
and validity. Conceptually, the two criteria apply
with equal force and importance to both large-
scale and classroom tests; however, the proce-
dures wsed to establish evidence of reliability and
validity differ across those settings.

Reliability

Reliability refers to the dependability of
test results. An information-gathering procedure
should yield results that, when repeated under
similar conditions, should yield the same or
highly similar resuits. Although reliability is not
considered to be the most important aspect of
test results—this honor is reserved for validity—
it is an essential first step in ensuring that test
results have credibility and wsefulness. If test
results aren’t dependable, then it doesn’t even
make sense to speak aboui their validity.

An everyday example can help to illustrate
reliability. Suppose a person weighed himself at
home on a typical scale. One morning, the person
obtained three consecutive measurements: 280,
57, 183 pounds. Startled, the person repeated
the procedure several more times, each time
obtaining dramatically different readings. What
can be said about this situation? Assuming that
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the conditions of the measurement were stable
(e.g., the person wasn’t holding barbells on one
occasion and not another), we might conclude
that the scale was worthless. Such fluctnations
would yield no dependable information about the
person’s weight, The best course of action would
be to discard the scale and purchase a new one.

A desirable scale is one that, at minimum,
gives consistent results on similar occasions.
Suppose that the same person purchased a high-
quality scale and again performed a series of
consecutive measurements, yielding readings of
183, 185, and 184 on consecutive measurements.
Small differences like these would be expected,
even when a very good measuring device is used.
The same principle is true for educational mea-
surements. Because all educational tests consist
of & sample of observations and because both the
students who respond to the test and those whe
score the responses are susceptible to various
unpredictabilities (which psychometricians cail
random errors), no score can be considered to
be a perfectly dependable snapshot of a student’s
performance. One of the principal aims of testing
specialists is to eliminate, to the extent possible,
even small differences in results attributable to
these random errors.

In large-scale contexts, the focus of reliability
is on the dependability of test results, although
the procedures for estimating that dependability
depend on the kind of unpredictabilities that are
of interest. Fach procedure invokes a statistical
procedure that results in a reliability coefficient
that can range from zero (0.0) to one (1.0). A
reliability coefficient of 0.0 would signify scores
that are completely undependable (like the first
scale described previously!); a reliability coeffi-
cient of 1.0 would indicate perfect dependability
and the potential for the test scores to be used
with great confidence. Coefficients between 0.0
and 1.0 indicate relatively poorer (nearer to 0.0)
or greater (nearer to 1.0) dependability. Realis-
tically, reliability coefficients of 0.0 or 1.0 are
never observed, although the reliability values for
high-quality tests (such as statewide assessments,
the SAT, the Iowa Tests of Basic Skills, etc.) are
routinely found to be .90 or higher, signaling that
scores on those tests are highly dependable.
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As previously indicated, methods for estimat-
ing dependability in large-scale contexts depend
on the likely source of score fluctuations that are
of greatest concern. For example, if two equiv-
alent forms of a test were developed, knowing
to what extent scores on the two forms could be
used interchangeably would be of interest. That
is, do the different forms yield consistent results?
The reliability estimate might reveal that the two
forms could be considered essentially identical
(reliability near 1.0) or that choosing one form or
the other could make a difference in a student’s
score (reliability near 0.0). This kind of reliability
estimate is called a coefficient of equivalence.

Alternatively, it might be of interest whether
scores on a single test would likely be different
if the same test were repeated on different oc-
casions. That is, are the test results dependable
over a certain time interval? The appropriate
reliability estimate in this sitwation might reveal
that performance on the test is highly stable over
time (reliability near 1.0) or that the intervening
time has a large influence on students’ scores
(reliability near 0.0). This kind of reliability
estimate is called a coefficient of stability or test—
retest reliability,

One commonality in the two previously de-
scribed situations is that students must take two
tests—either the same test on different occasions
or two equivalent test forms—to obtain a reli-
ability estimate. An alternative is an approach
called internal consistency, which includes Cron-
bach’s alpha, KR-20, and other methods. These
procedures attack the question of dependability
by analyzing the extent to which items within
a test are related. The stronger the relationships
among items (i.e., near 1.0), the more dependable
the results; the weaker the relationships (i.e., near
0.0), the less dependable the results.

The concept of reliability is the same, but
different, in classroom assessment contexts. It is
the same in that the test, observation, or sampling
of student performance should yield information
that is dependable. It is the manner in which
thai information is gathered and summarized that
differs.

Classroom situations are not usually amenable
to large-scale reliability estimation procedures.
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First, many reliability estimation procedures de-
veloped for large-scale context are inappropriate
when students do not respond to items or tasks
independently, where observation purposes or
contexts vary, or where the tasks comprising an
assessment are not independent. In classroom
contexts, student performances or observations
may have been purposefully designed to be gath-
ered in situations where the stadents work with
teachers or other students. Second, the sample
sizes in classrooms are usually small enough
that, for statistical reasons, any resulfing reliabil-
ity coefficients would be unreliable themselves!
Unfortunately, although testing specialists have
refined the procedures for estimating reliability
in large-scale contexts, much less attention has
been devoted to methods of gauging reliability
in classroom contexts.

Although many methods of estimating relia-
bility are inappropriate for classroom settings, the
same concerns are still of interest. For example,
the reliability information provided by a test—
retest procedure answers the question: “Would
the student’s results likely differ if he or she
was observed performing the task again?’ In
classtoom contexts, an identical test would not be
administered twice to the same students to gather
reliability information. However, a variation of
the test-retest procedure is done by teachers.
Teachers know many factors can cause students’
performances on any given occasion to be better
or worse than what they are capable of doing.
These unpredictabilities are the reason that few
language arts teachers would assign a grade in
a Speech class based on only one atternpt, why
few science teachers would make conclusions
about students’ knowledge of chemistry based
on a single lab report, and so on. Even in
one-on-one conferences with students, a teacher
interested in dependable information does not
settle for a student’s answer to a single question;
the teacher probes, or asks a follow-up question
to ascertain the dependability of the information
gleaned from the student’s first response. It is
not necessary to quantify this in a siatistical
sense, and such methods can legitimately be
seen as a kind of test-retest procedure with
the clear aim of helping the teacher understand

the dependability of any conclusions about the
student,

Another kind of reliability that applies to
classroom contexts is scoring reliability. Scoring
reliability is relevant when ieachets rate students’
speeches, grade term projects, score students’
responses to essay questions, and s¢ forth, In
these cases, the student work might vary sub-
stantially in features (e.g., legibility, organiza-
tion, tardiness) that are unrelated to the primary
characteristic the teacher intends to evaluate. In
addition, the teacher also becomes a source of un-
predictability, due to variation in time pressures,
mocd, leniency/stringency, and other factors that
affect scoring.

There are two kinds of scoring reliability:
intrarater consistency and interrater agreement.
Intrarater consistency is the dependability with
which a teacher scores students’ work across the
sample of papers, performances, essays, and so
on. It is consistency within a scorer. Ideally, a
teacher would apply a rubric or scoring procedure
in a consistent fashion, unatfected by students’
handwriting, fatigue, and so on. There are several
strategies for bolstering intrarater consistency.
For one, many teachers insist that all assignments
be twrned in at the same time and they set aside a
block of time to apply fixed criteria and a uniform
perspective to the scoring process. For another,
many teachers prescribe certain requirements for
all work submitted (e.g., typed, double-spaced)
to help rule out potential sources of irrelevant
variation in scoring. Finally, teachers can set
aside time to review scores after making ini-
tial judgments. For example, with prior grades
masked, a sample of papers can be rescored to
determine if grading standards have drifted.

Interrater agreement is the extent to which
different raters of the same student work agree
on the score for the work sample, Tt is consis-
tency across scorers, and involves having two
or more persons rate the same student work. In
many classroom contexts, investigating interrater
agreement is unnecessary {e.g., scoring a weekly
spelling test), but when an assignment carries
important consequences, it would be desirable to
assess interrater agreement. A teacher could do
this by, for example, asking a colleague to apply
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the same rubric to a subset of student essays and
comparing the scores. Disagreements regacding
the scores would indicate unreliability in scoring,
uneven application of the scoring guidelines, or
systematic leniency or stringency in grading.

Validity

Validity is considered “the most fundamen-
tal consideration in developing and evaluating
tests” (AERA, APA, & NCME, 1999, p. 9.
Validity refers to the degree to which the in-
ferences yielded by a sample of behavior (e.g.,
assignment, quiz, observation, interview, etc.) are
accurate. Less technically, validity is the degree
to which judgments about a student’s knowledge
or skill are supported by adequate evidence. It
is the degree to which conclusions based on test
information are on target.

The ways In which validity evidence is gath-
ered are fairly well-developed in large-scale test-
ing contexts. Large-scale validation often in-
volves statistical techniques that are not well-
suited to classroom contexts. The Standards for
Educational and Psychological Testing (AERA,
APA, & NCME, 1999) describe validity evi-
dence based on: (a) test content, (b) response
processes, {(c) internal structure, (d) relations to
other variables, and (e) consequences of test-
ing. Rather than describe these categories in
detail, it is sufficient to note that large-scale
validation typically taps mmltiple sources and
summarizes the validity evidence into an overall
judgment about the degree to which intended
inferences are supported. For example, a state
test purporting to address higher-order thinking
skills in fourth-grade mathematics would likely
demonstrate alignment between test items and the
state curriculum (evidence based on test content);
think-aloud studies might support that the test
actually reguired higher-order thinking and not
merely recall or calcualation skill (evidence based
on response processes); and statistical analyses
might reveal that performance on the test was
strongly related to performance on other mathe-
matics tests and weakly to Reading and Writing
test results (relations to other variables). It may
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now be obvious that validation for large-scale
tesis is a substantial endeavor.

Classroom testing situations are not usually
amenable to many of the large-scale validation
procedures because classroom conditions are of-
ten variable across students, and students may
perform different tasks, answer different ques-
tions, be observed in different contexts, receive
differing amounts of prompting, assistance, or
collaboration, and so on. Typical validation for
classroom tests may be less formal than large-
scale contexts, but for classroom assessment
procedures to produce high-quality information,
it is still essential that validity information be
gathered and evaluated.

Given the ubiquity of classroom assessment,
one might assume that validity procedures for
classroom assessments are well-developed. Re-
grettably, great progress has not been made in
formalizing the sources of validity evidence that
are appropriate to classroom contexts, nor have
key competencies in classroom assessment vali-
dafion been integrated into educator preparation
programs. Nonetheless, it is still possible to
suggest some of the important sources of validity
information that are available to teachers and that
should be collected and documented to support
important decisions about students.

Among the important validity concerns that
apply to classroom testing are: content validity,
bias, appropriate accommodations, alignment of
the assessment to relevant content standards or
curricular goals, adequate opportunity for stu-
dents to learn the tested material, and the sensi-
tivity of test results to instructional interventions.
Most of these validity concerns also apply to
large-scale tests, but they are addressed in dis-
tinctly different ways in the classroom context.
A summary of sources of validity evidence for
classroom tests is provided in Table 1.

A few of the sources of validity evidence
shown in the table should be highlighted. Con-
sider the source called Alignment. One aspect
of classroom test validity is the extent to which
a test mirrors the instructional goals a teacher
has emphasized. After constructing a quiz, as-
signment, or other test, teachers can enhance
validity by explicitly comparing the teacher’s
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Table 1

Sources of Validity Evidence for Classroom Tests

Sowrce of Evidence

Validity Question(s)

Description

Content

Algnment

Ttemn/task
construction

Administration

conditions

Scoring

Opportunity to learn

Fairness

Accommodations

Instructional
sensitivity

What content domain is covered by the test?

Is the test content drawn exclusively from
the intended domain? Do the test items or
tasks match the content standards?

Are the test questions or tasks that students
are asked to perform clear? Are directions
clear?

Are the conditions under which stedents are
tested conducive to them performing their
best? Are time constraints appropriate?

‘Was the test scored appropriately?

Have all students had sufficient
opportunities to learn the knowledge or
skills being tested?

Are the test questions or tasks fair for all
students? Are there any aspects of the test
or procedures that would unfairly
advantage or disadvantage some students?

Are assessment accommodations for
students with special needs in place? Do
accommodations foster students”
demonstrations of their real levels of
knowledge or skill? Do any
accommodations provide an inappropriate
advantage to students?

Do test results primarily reflect influences of
instructional experiences and student
learning?

Involves deciding what test results should
represent (the intended inference) and
comimunicating to students what a test will
COVETL.

Involves ensuring that the test is completely
matched to the intended domain (all aspects
of the iniended domain are covered; no areas
are covered too much or too little).

Involves review of all tesi questions, prompts,
directions, and other student materials for
appropriate level, clarity, correct grammar,
spelling, and adherence to accepted test
development guidelines.

Involves ensuring that testing conditions are
comfortable, free of distractions, and that
timing does not inappropriately atfect
students’ scores (unless the intended
inference is students’ ability to perform
under time pressure).

Involves development of scoring rubrics,
answer keys, observation protocals, etc., that
are accurate, aligned with test directions, and
applied consistently and objectively.

Involves ensuring that the tested material has
been covered in classroom instruction,
activities, hornework assignments, lab
experiences, or other contexts, so that all
students have had adequate time and
opportunity to master the content that is
tested.

Involves teacher review of items/tasks/
assignments, etc. to ensure sensitivity to
differences in stundents’ gender, culture,
ethnicity, language diversity, etc., and that
any potentially insensitive language, bias, or
sources of unintended score differences are
eliminated.

Involves ascertaining what accommodations are
necessary for students to perform according
to their true levels of knowledge or skill and
implementing these accommodations during
testing. Also involves ensuring that any
accommeodations do net provide an unfair
advantage or alier the intended inference.

In pre- and posttest contexts, involves review of
student performance to determine if
improvements are due primarily to
instruction, as opposed to development,
maturation of students, or other irrelevant
factors.
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learning goals to the items or tasks to ensure that
they reflect the instruction and learning activities.
When misalignment occurs because a test does
not have high fidelity to classroom instruction,
the accuracy of inferences is degraded. Or, in the
words of students, the test is “Unfair!”

The topic of alignment is important in both
jarge-scale and classroom assessments. There are
three major components to alignment: curricu-
lum, instruction, and assessment. In the large-
scale context, we expect that a statewide as-
sessment will be crisply aligned with the state’s
prescribed curriculum or content standards. Most
states work to ensure a tight linkage between
curriculum and state tests, and many states pro-
vide professional development opportunities and
resources for teachers to help ensure that the
third, and essential component of the system—
instruction—also aligns to the intended goals.
In the classroom context, a teacher must work
to ensure that his or her goals for instruction
are explicitly linked in the same way: through
explicit articulation of those goals in instructional
planning, careful integration in instructional ac-
tivities, and fidelity to the goals in any assess-
ments of student learning.

Consider also the source of validity evidence
called Fairness in Table 1. Faimness refers to the
extent to which there is an absence of factors,
unrelated to the intended purpose of a test, that
advantage or disadvantage students. The presence
of such factors is called bias. For example, poor
readers would be disadvantaged on a reading test,
and on a mathematics test consisting of com-
plex story problems. The former situation would
not constitute bias; the latter would. Likewise,
students’ performances on classroom measures
should not depend on shared culture, common
experiences, language, or other factors that are
irrelevant to whatever the teacher intends to as-
sess. Payne (2003) has recommended the simple
strategy of asking a colleague to review a test
before administering it to students; in addition
to evaluating the match beiween intended goals
and the test items/tasks (i.e., alignment), a col-
league can often offer constructive comments on
potential sources of bias.
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Finally, consider the source of validity called
Scoring in Table 1. Scoring validity refers to
the accuracy of assigned scores. One common
threat to score validity in classrooms is called
the halo effect. Here is how it operates: Imagine
that a teacher (using a rubric to promote scoring
consistency) is scoring a test comprising five
essay questions. The teacher’s grading procedure
involves reading all five of one student’s essay
responses, before proceeding to grade other stu-
dents’ responses. Now imagine that the student’s
response to the first essay was outstanding., A
teacher might subconsciously be expecting a very
good answer from that student to the second
question, and so on. Without intending to do so,
the teacher might assign a higher grade to the stu-
dent’s second response than the essay deserved.
This phenomenon, the halo effect, also operates
in the other direction: A poor first response
sometimes creates an unintended expectation that
the student’s subsequent response will also be
weak. To avoid this validity threat, teachers can
simply rate all of the responses to question 1,
then rate all of the responses to question 2, and
so forth. '

Conclusions

Classroom assessment has not received the
same attention as large-scale testing. The promi-
nence of large-scale testing has overshadowed
the role and imporiance of classroom assess-
ments, and there are logical reasons why this has
occurred. The considerable financial resources
allocated to large-scale testing warrants greater
attention to ensure that the investment is well-
placed. The consequences of large-scale testing
are often greater than those associated with class-
room assessments; thus, greater attention is paid
to ensuring that large-scale tests accomplish their
purpose as dependably and accurately as possi-
ble. And, by definition, large-scale assessments
affect many people, and the data yielded by large-
scale tests facilitates important public debates
about educational progress and reform (Cizek,
2007).
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‘However, it is likely that large-scale testing
programs are reaching a point of diminishing
returns as regards their potential to stimulate
greater gains in student achievement. Research
and development in the area of education mea-
surement has begun to focus on the great promise
of classroom assessment. For example, Black
and Wiliam (1998) have highlighted the im-
portant role that classroom assessments serve
in gathering information that teachers can use
to adapt their teaching to the immediate needs
of students. Their work has also demonstrated
that well-designed and -implemented formative
classroom assessments can have profound ef-
fects on student achievement, particularly for
low-achieving students and students with special
needs.

For classroom assessment practices to fulfill
their potential, however, they must yield high-
quality information that is stable (i.e., reliable),
crisply focused on a purpose (i.e., valid), and
meaningful in a broader context than the one
in which the information was collected (i.e.,
generalizable). Focusing on these characteristics
will help enhance the utility, importance, and
power of classroom assessments.

WP
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Abstract

Background As part of an ongoing clinical service
programme for pre-school children with develop-
mental delay in an Asian developing country, we
analysed the effect of three assessment tests, that is,
Bayley Scale of Infant Development-II, Leiter Inter-
national Performance Scale — Revised and Wechsler
Preschool and Primary Scale of Intelligence —
Revised — Chinese, on the stability of intelligence
queotient (IQ) of children from pre-school through
early childhood.

Methods The participants were 313 Taiwanese pre-
school children with uneven or delayed cognitive
profile and they were followed through early child-
hood. IQ stability was explored by different tests
and among children of different clinical diagnosis:
168 children with non-autistic intellectual disability,
3 children with autism spectrum disorder, 58 chil-
dren with mixed receptive-expressive language dis-
order and 14 children of other heterogencous
diagnoses. Stability of scores was evaluated using
the rsquared for Pearson’s coefficients to see the
correlation between initial IQ (IQr1) and follow-up

Correspondence: Dr For-Wey Lung, Department of Psychiatry,
Kaohsiung Armed Forces General Hespiral, No. 2, Zhong-zheng
1st Road, Ling-Ya District, Kachsiung 30z, Taiwan (e-mail:
pincheny(@gmail.com).

1Q (IQ2). Multiple linear regressions were also
applied to see whether IQ1 had predictive ability for
1Q2 and test—test difference in the toral 313 children
and each diagnostic subgroup.

Results Results revealed that mean IQ1 was

635.8 * 15.4 while mean 1Q2 was 73.2 £ 17.9 for the
total 313 children. The IQs were stable across an
average follow-up duration of 38.6 * 22.1 month
from pre-school into eatly childhood. Patterns of
positive correlations between IQr and IQ2 were
noted by all the tests (r-squared = 0.43-0.5, all

P < 0.001) and in the majority of diagnostic sub-
groups. Muitipie regressions analysis also revealed
that IQ1 could predict IQ2 significantly in all the
tests (all P < 0.001}.

Discussion  After careful choice of appropriate
initial test, stability of IQ in children with develop-
mental delay was noted from pre-school through
early childhood. In addition, the translated version
of cognitive assessment was valid for the required
context of an Asian developing country. With

the current emphasis on early identification and
intervention for pre-school children with develop-
mental delay, this information bears merit in
clinical practice.

Keywords autism, cognitive profile, intellectual
disability, pre-school children
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Introduction

Cognitive ability, as measured with standardised
tests and reported as developmental quotients(DQ)
or intelligence quotient (IQ), is among one of the
many indexes, including academic achievement,
school readiness test scores, grade retention and
placement in special education, that are used to
characterise child cognitive development (Anderson
et al. 2003}, IQ is considered to be stable over time
in normal school-age children (Honzik et al. 1948;
Tuma & Appelbaum 1980; Schuerger & Witt 198g;
Moffitt et al. 1993; Neyens-Lidwien & Aldenkamp
1997) and school-age children with clinical condi-
tons (Freeman et ol. 1985; Lord & Schopler r1989a)
as they are followed through childhood.

Regarding pre-school children with developmen-
tal disorder, which shows changes with respect to
prevailing symptomatology with age, the level of
cognitive impairment as revealed by IQ score has
previously been identified as an early predictor of
outcome (Nordin & Gillberg 1998; Szatmari 2003;
Tager-Flusberg & Joseph 2003). Stability of pre-
school IQs in children with developmental disorders
such as intellectual disability (ID} and autism has
been reported in Western developed countries (Lord
& Schopler 1989b; Field er al. 1990; Keogh et al.
1097; Dietz e al. 2007} and Asian developing coun-
tries (Yang et al. 2003, 2010}, One study even found
that there was more stability between infant test
scores and childhood IQs for children with develop-
mental disabilities than for children without such
disabilities (Sattler 2001). However, it is acknowl-
edged that administration of cognitive tests to pre-
school children with developmental delays is not
easy. Clinical psychologists usually have to choose
among different assessment tools so that children
can be given the most chrenologically age-
appropriate and ability-matching tests on which
they can receive a basal score. Moreover, it may be
difficult to test some pre-school children with devel-
opmental delay because they have limited attention
skills and/or inadequate communicative and social
abilities. For children who have severe communica-
tion problems affecting both verbal and non-verbal
modes, it can be hard to convey to them the
requirements of a test. The impairments in social
interaction may make it difficult for the examiner to
establish a good rappert with the child, and the

child is usually not responsive to the examiner’s
demands in testing. Hence, the test employed was
proposed to be one of the factors related to change
and stability in pre-school children with develop-
mental disorders, and was shown to be so by several
previous autism research conducted in developed
countries (Harris & Handleman 2000; Magiati &
Howlin zo01).

Early intervention for children with developmental
delay has been shown to improve overall family
functoning, child behaviour and long-term adult
outcome (American Academy of Paediatrics 1994).
As the current emphasis of clinical care is on early
detection and intervention of pre-school children
with developmental delay, more information is
needed on the validity of early assessments and pos-
sible outcome, especially when some of the cognitive
agsessment tools used in non-Western cultures were
adapted and translated from the English editions. As
part of an ongoing clinical service programme in an
Asian developing country, this study attempted to
determine the stability of different cognitive tests
applied in pre-school periods for developmentally
delayed children with various diagnoses as they were
followed through early childhood.

Methods
Participants

For participant enrolment, we retrospectively
reviewed the medical records of pre-school children
visiting the developmental clinic of an Asian devel-
oping country from the centre’s inauguration date
(April 1997) to December 2004, This developmental
clinic is a government-designated regional referral
centre for pre-school children suspected to have
developmental problems. The range of this cohort
was chosen so that children entering elementary
school as of 1 September 2009 were selected.
Among the pre-school-age children referred for
evaluation of possibilities of developmental delay
during this time frame, 631 pre-schoolers were
ascertained to have uneven/delayed cognitive profile
by formal cognitive tests in their initial pre-school
visit. The child was defined as ‘delayed’ in cognitive
development when the child’s mental developmen-
tal index (MDI) or fuli-scale intelligence quotients
(FSIQ) were less than 85. The definition of “uneven

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Lid
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cognitive profile’ was any of the following condi-
tions: (1) the absolute difference between verbal
intelligence quotients {(VIQ) and performance intel-
ligence quotients {PIQ) obtained from a norm-
referenced standardised test was more than 15 (i.c.
one standard deviation of the standardised scores)
and (2) VIQ or PIQ could not be determined
because the child’s raw scores were zero in more
than two sub-scale items. Of the 631 pre-schoolers,
398 of them came back for follow-up when they
were older than 6 years of age. Of these 398 chil-
dren at the follow-up, 313 participants received the
Wechsler Series of Intelligence Tests — Chinese [i.e.
either by Wechsler Preschool and Primary Scale

of Intelligence — Revised — Chinese version
{(WPPSI-R; Wechsler 1989, 2000) or by Wechsler
Intelligence Scale for Children-III-Chinese
(WISC-III; Wechsler 1991, 1997)] for cognitive
re-evaluation. The final participants for the current
analysis were these 313 children defined at pre-
school period as cognitively delayed or uneven. The
medical chart for each eligible child was reviewed
and we extracted the following data in the medical
records for analysis: age, gender, medical condition,
information of developmental progression, results of
standardised psychometric testing and family condi-
tion. This study was approved by the Institute
Review Board of the hospital.

Cognitive measures

Because this current investigation used cognitive
measures from assessments performed as part of an
ongoing clinical service, tests were not randomly
assigned to children as fixed experimental protocol.
Rather, the children were given the most chrono-
logically age-apptopriate tests on which they could
teceive a basal score. Cognitive assessment was
carried out by one or more of the following tests
in the initial pre-school assessment time (T1): (1)
Bayley Scale of Infant Development — Second
Edition (Bayley-II; Bayiey 1993). This is a widely
used measure of development for preverbal chil-
dren aged 1-42 months that has well-developed
norms, From Bayley-II, an MDI was derived. MDI
scores are norm-referenced standard scores

(mean = 100, standard deviation = 15). The MDI
reflect skills in cognitive, problem-solving, language
and perceptual domains, but individual scores for

language and visual-motor problem-solving abilities
were not reported separately. An MDI of 70 to 84
is classified as ‘mildly delayed performance’. A
score of not more than 69 is defined as ‘signifi-
cantly delayed performance’. When the child’s
chronological age exceeded the 42-month upper-
age limit of this test, ratio Qs (age equivalent/
chronological age X 100) were derived. (2) Leiter
International Performance Scale — Revised
(Leiter-R; Leiter 1997). The Leiter-R is designed to
be a non-verbal measure of intelligence and it con-
sists of 20 sub-tests divided between two batteries:
Visualization and Reasoning Battery and an Atten-
tion and Memory Battery. The Leiter-R is for indi-
viduals between 2 years and 20 years IT months of
age. The Visualization and Reasoning Battery con~
sists of 10 sub-tests in all; 4 sub-tests comprise a
Brief IQ Screener for all ages, and two sets of 6
sub-tests are used to obtain an FSIQ. IQ and com-
posite scores have a mean of 100 and standard
deviation of 15. (3) WPPSI-R (Wechsler 1989,
2000).WPPSI-R assesses the intelligence of chil-
dren between 3 and 7 years of age. Three IQs
could be derived from the Wechsler Series of Intel-
ligence Tests: FSIQ, VIQ and PIQ. Each IQ score
has a mean of 10¢ and standard deviation of 15.
For the purpose of statistical analysis, representa-
tive cognitive measures performed at TT and
follow-up childhood period (T2) were chosen and
coded as IQr1 and 1Q2, respectively, by the follow-
ing principles: (1) when the child could be tested by
WPPSI-R at Tr, FSIQ at Tt would be used as IQ1.
However, when the absolute difference of scores
between VIQ and PIQ at T1 was more than 15, the
FSIQs were usually not reported by the assessing
psychologist, and hence VIQs obtained at T1 would
be coded as 1Q1. When VIQ could not be deter-
mined because the child’s raw scores were zero in
more than two sub-tests items, the PIQ obtained at
T would be coded as IQ1. (2) When Leiter-R was
chosen as the test at T, full-scale scores from
Leiter-R would be coded as IQ1. (3) When only
Bayley-1II could be administered for the child at T,
MDI at T1 would be used as IQ1. When the child’s
chronological age exceeded the 42-month upper-age
limit of the Bayley-II, DQ would be used as IQr
instead. As for the coding of 1Qz, as all the partici-
pants eligible for current investigational analysis
received Wechsler Series of Intelligence Tests at Tz,
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FSIQ from the WISC-III or WPPSI-R administered
at Tz was coded as the IQa. '

The final participant pool consisted of 313 chil-
dren. Two hundred and seventy-two of them were,
by definition, cognitively delayed (i.e. FSIQ or MDI
less than 25) at T'1. Forty-one of them were of
uneven cognitive profile by the following conditions:
(1) 25 children had absolute discrepancies in scores
between VIQs and PIQs more than 15 (average
absolute discrepancy: 30.1); (2) nine children
unable to be tested by WPPSI-R were scored to be
more than 85 in FSIQ by Leiter-R; and (3) seven
children received zero by raw score in more than
two items of the VIQ sub-tests. These final 313 chil-
dren were on average 50.0 = IT.7 months old at Tt
and 88.6 * 21.1 month old at Tz. There were more
boys than girls (227 vs. 86). The average interval
between T'1 and Tz was 38.6 *+ 22.1 months. Mean
IQr was 65.8 * 15.4 while mean IQz at follow-up
was 73.2 = 17.9. For the 313 children at Tt, 86
of them received Bayley-1I, 28 of them recejved
Leiter-R and 199 of them received WPPSI-R as th
initial cognitive test. :

Diagnostic groups

For our analysis, disease classification of the 313
children was determined through a review of data
abstracted from medical records by the first author.
Children met the diagnosis of a2utism spectrum dis-
order (ASD) if their records documented behav-
jours consistent with the Diagnostic and Statistical
Manual of Mental Disorders — Fourth Edition —
Text Revision (DSM-IV-TR) criteria (American
Psychiatric Association 2000) for autistic disorder,
pervasive developmental disorder — not otherwise
specified or Asperger disorder. Diagnostic tools of
Autism Diagnostic Interview — Revised and Autism
Diagnostic Observation Schedule were not used
because these instruments were not available in
Chinese versions before 2009. Children met the
case definition of non-autistic ID if their FSIQ or
DQ or full-scale Leiter-R scores were below 70
when they were aged more than 6 years; also, the
review of their developmental records must exhibit
lack of adeguate data to support an ASD diagnosis.
Children met the case definition of DSM-IV-TR
mixed receptive-expressive language disorder (LD)
when obvious and impairing problems in compre-

hension and expression of verbal communication
were reported in the developmental record with
special note of language difficulties in excess of
those noted in cognitive problems. In addition,
there had to be lack of adequate evidence in the
record to support diagnosing the child as ASD. The
rationale for this diagnosis by retrospective chart
review is because we believe there may be an
overlap in symptematology between autism and
other communication disorders and global ID in
the young pre-school children, In the total 313 chil-
dren investigated retrospectively by medical records,
73 (23.3%) children were diagnosed as ASD, 168
(53.7%) children were diagnosed as non-autistic ID,
58 (18.5%) children were diagnosed as LI and the
remaining 14 children were of other heterogeneous
diagnoses (e.g. cerebral palsy, hearing impairment,
rare muscular disorder, ctc.). Data from the various
subgroups were subsequently analysed.

Data analysis

Stability of scores from Tt to Tz was evaluated by
using the rsquared for Pearson’s correlation coeffi-
cient for the total 313 children whose IQ assess-
ments were initially performed by three different
tests (i.e. either Bayley-II, Leiter-R or WPPSI-R)
and in each of the diagnostic subgroups. For the
WPPSI-Wechsier subgroup, the VIQ and PIQ sta-
bility were also explored by the r-squared for Pear-
son’s correlation coefficient. Correlation coefficients
{(¥) ranging from o to 0.25 suggested little or no
relationship, 0.25 to 0.50 indicated a fair degree of
relarionship, .50 to 0.75 was moderate to good
and those greater than 0.75 were good to excellent
(Portney & Watkins 2coc). R-squared for Pearson
coefficients was used for data presentation because
we would like to take proportion of variance over-
lapping between T1 IQ and T2 IQ into consider-
ation, and the metric »squared would better convey
the effect size of the overlap than simply using the
correlation coefficient ». Then, multiple regressions
were used to see the predicting effect of IQ1 scores
ot the outcome of 1Q2. To further evaluate the
test—test difference, multiple regressions were analy-
sed again with outcome of ‘1Qz minus IQ1” and
predictor as IQ1. Age at initial assessment was 2also
analysed by linear regression to see whether it has
predicting effect for test—test difference. Gender and
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duration of follow-up (centred at average follow-up
39 months) were adjusted in an afterwards caleula-
tion in adjusting for potential confounding vari-
ables. All data analysis was conducted using spss for
Windows Version 15.0, and all statistical tests were
performed at the two-tailed significance level of
0.05.

Results

Effect of different tests on intelligence quotient
correlation and test—test difference

When the 313 children were analysed to see the cor-
relation of IQ1 administered by different tests and
IQz, the resuits of r-squared for Pearson correlation
coefficients indicated a pattern of moderate to good
correlations in all three tests applied (all P < 0.001,
r-squared = 0.43, 0.47 and 0.30, respectively, for
IQ1 by Bayley-II, Leiter-R and WPPSI-R-Chinese).
Tor the WPPSI-Wechsler subgroup, the r-squared
correlations of VIQs at T1 and T2 and PIQs at

T1 and T2 were also good (both P < 0.001;
r-squared = 0.41 and 0.61, respectively, for VIQ and
PIQ). Multiple regressions analysis revealed that
IQ: could predict IQz significantly in all the tests
(all P < o.cor). Age at initial assessment also
showed no statistically meaningful significance in
predicting the quantity of test-test 1} difference.

When we adjusted potential confounding variables
in these muitiple regressions by gender and
follow-up interval (centred at average follow-up of
39 months), the analysis revealed that there was
meaningful statistical significance (P < 0.05) for the
WPPSI-R group in using IQr to predict the test—
test IQ difference. However, the parameter estimate
was quite small (8= —o.12}. In summary, the IQs
were stable across time by three different initial
tests. Results of relationships between initial and
follow-up IQs in the total 313 children by different
tests are reported in Table 1.

Effect of clinical diagnosis on intelligence
quotient correlation

When the various diagnostic groups were analysed,
the results of correlation coefficients indicated

a pattern of moderate to good correlations

between IQI and 1Q2 in the ASD subgroup
(r-squared = 0.26-0.72, all P < 0.05). In the ID sub-
group, the correlation of IQI1 and IQz was fair for
the Bayley-II tested (r-squared =0.22, P < 5.001)
and good for the WPPSL-R tested (r-squared = 0.42,
P < o.001). In the LD subgroup, the WPPSI-R
tested pre-schooler had fair correlations between
IQ1 and IQz (rsquared = 0.16, P=0.01}; while the
Bayley-II tested and Leiter-R tested were found to
have no correlation between initial IQ and

Table | Relationships between intelligence quetient (EQ} scores for assessments followed through early childhood in 313 pre-school children

with uneven/delayed cognition

Mean age {months)

Mean 1Q (mean = SD) 1

r-squared for Pearson Il ]
Initial test n TI T2 Q1 Q2 coefficient B B
Bayley-H 86 38 86 5724 = 11.76 6267 = 1694 0437 0.95%% 005
Leiter-R 8 52 8l 87.86 = 1841 7B46 £ 1937 047 Q.73+ 028
VWPPSE-R 199 54 89 66.38 = 12.94 7695 1618 050 oggerr 012

Tx: age in months at initial assessment; Tz: age in months at follow-up.

1Q1: initiad pre-schoel 1Q; IQz: follow-up childhood I,
I: r-squared for Pearson correlation between IQz and IQ2.

II: Multiple linear regression using IQz as ouicome variable, IQ1 as predictor.
HI: Multiple linear regression using tese—test difference as oucorme variable, IQ1 as predictor.

* P 0.08; P P < 0.001; Bt parameter estimate.
Bayley-11; Bayley Scale of Infant Development — Second Edition.
Leiter-R: Leiter International Performance Scale ~ Revised.

WPPSI-R: Wechsler Preschool and Primary Scale of Intelligence — Revised.
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Table 2 Relationships between intelligence quotient (IQ) scores for assessments followed through early childhood in diagnostic subgroups of

313 pre-scheol children with uneven/delayed cognitive development

Mean age (years-months)

7
Mean IQ (mean = SD) r-squared for

- Pearson
n TI T2 Ti T2 coefficient P-value

ASD (n=73)

Bayley-|l/¥Wechsler 20 3-4 7-1 58,70 = 9.81 6795+ 19.06 026 0.023

Leiter-R/VWechsler 16 4-5 4.8 8988 19,09 79442171 072 <0.001

WPPSI-R/Wechsler 37 47 7-2 7276 £ 1317 8511 = |53 0.37 <0.001|
ID (n=168)

Bayley-ll/'VWechsler 56 32 7-4 5312 =922 5627 = 11.06 022 <0.001

Leiter-R/VWechsler 7 43 6-7 75.14 = 12.86 68.00 1046 016 0.38

WPPSI-R/\Wechsler 105 4-6 7-8 5996 + 1088 6843 = [3.94 0.42 <0.001
LD (n=58)

Bayley-1l/Wechsler 5 28 6-8 7520 + 432 8940 = |7.53 0.03 0.78

Leiter-R/Wechsler 5 4 7-8 9920 = 1404 9000 = 15.44 0.00 0.96

WPPSI-R/Wechsler 48 45 7-2 7267 =973 8729 £ 11.96 0.16 0.01
Cther {n= 14}

Bayley-ll/Wechsler 5 23 6-0 79.60 = 4.04 86.60 = 8.02 0.20 0.46

WPPSI-R/Wechsler 9 44 7-1 8144 £ 693 8778+ 674 0.29 Q.14

ASD, Autism spectrum diserder; ID, non-autistic intellectual disability; LD, mixed receptive-expressive language disorder.

Bayley-1I; Bayley Scale of Infant Development - Second Edition.
Leiter-R: Leiter International Performance Scale — Revised.

WPPSI-R: Wechsler Preschool and Primary Scale of Intelligence — Revised.

Wechsler: WFPSI-R or Wechsler Intelligence Scale for Children-III.

follow-up IQ, although the calculation had no sta-
tistical significance. Results of correlations between
initial and follow-up IQs in the diagnostic sub-
groups are reported in Table 2. It was noted that
the numbers of participants for the Leiter-R tested
I pre-schoolers (n = 7), Leiter-R tested LD pre-
schoolers (# = 5) and Bayley-II tested LD pre-
schoolers (n = 5) were small. The non-significant
results obtained in statistical analysis were probably
best explained by the limited sample size.

Discussion

Our main resulis showed the 1Q scores obtained
from three frequently applied standardised cognitive
tests in the context of an Asian developing country
were stable for pre-schoolers of developmental dis-
orders as they were followed through early child-
hood. These findings of stability of IQ in children
with developmental delays were in agreement with
those previously reported in children with inteliec-
tual deficit, autismn and developmental language dis-

orders from Western developed countries (Lord &
Schopler 1989b; Keogh et al. 1997; Clegg ez al. 2003;
Dietz et al. 2007; Begovac et al. 2009). Previous
Western studies have also reported age of initial
assessment to be an important factor in the explora-
tion of stability of pre-school testing for certain sub-
groups of children such as autism. Cognitive testing
of autistic pre-schoolers older than 4 years of age
was reported to give more stable measures com-
pared with the testing of younger children of autism
(Lord & Schopler 1989a,b). We did not group
our participants (range from r3-month-olds to
64~month-olds at T1) by different age of initial test
for analysis because we considered the groups thus
constituted would be of heterogeneous diagnoses
and render the interpretation difficult. Nevertheless,
linear regression showed that age at initial assess-
ment did not have predictive effect for test-test I1Q
difference for the whole group of developmentally
delayed children with various clinical diagnoses.
Another important message from the current
survey was the validity of the transiated Chinese
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version of the Wechsler Intelligence Test series for
the clinical population. These tests have already
been applied extensively in educational settings
since their publicarion. A number of validity studies
have already appeared in the literature, examining
issues such as factorial validity and short-form
validity (Chen et al. 2000, 2002; Chen & Zhu
2009). We believe our current investigation may
provide additional evidence of the validity of the
Chinese version of the Wechsler series of intelli-
gence assessment. For future studies, it would be of
interest to examine the predictive validity of these
developmental tests through such as examining the
prediction of measured achievement at the end of
the first-grade school from pre-school cognitive
tests as prediction of academic success is arguably
the most important criterion of validity for any IQ
assessment.

The IQ stability in the majority of diagnostic sub-
groups by different tests was fair to good. It was
only in the subgroup of mixed receptive-expressive
LD that the Bayley-1I tested and Leiter-R tested
scores were noted to have lack of stability between
initial IQ and follow-up 1Q. Although being of no
statistical significance, these results were probably
best explained by the limited sample size. In terms
of clinical relevance, the importance of the statisti-
cal analysis may be less meaningful, although the
finding still deserves attention for this subgroup of
children with mixed receptive-expressive LD. Lan-
guage disorder is a highly heterogeneous clinical
condition in which the defining symptoms vary a lot
depending upon age and classification system. Lan-
guage problems can involve difficulty with grammar
(syntax), words or vocabulary (semanrtics), the rules
and system for speech sound production (phonol-
0gy), units of word meaning (moerphoiogy) and the
use of language particularly in social contexts (prag-
matics). The diagnostic system we used, that is,
DSM-IV-TR, coded these clinical conditions as
‘communication disorders’; however, there were also
several different kinds of classification systems with
various terminology (American Speech-Language-
Hearing Association 1993). Pre-school language dif-
ficulties are frequently the precursors of language
and academic difficulties that persist throughout
childhood and adolescence; however, there is sub-
stantial variation in outcome that is not fully under-
stood (Stothard ez al. 1998). In the current study,

the data we analysed were from children with mixed
receptive-expressive LDs, which are supposedly of
the most severe sub-type of language disorders, and
our result brought more questions than it might
answet. Future studies with increased sampie size
will be needed in delineating the developmental
course and prognosis of mixed receptive-expressive
LD.

No test is able to measure all abilities that lie
within the complex demain of intelligence. Our
current tests measure only a segment of the diverse
abilities that define Howard Gardner’s theory of
intelligence (Gardner 1993) and assess only one
dimension of Robert Sternberg’s triarchic theory,
namely, analytical abilities, but not c¢reative or prac-
tical abilities (Sternberg 1984), vet they do measure
abilides that are able to be assessed objectively and
are shown to be stable over time by our results.
However, overall IQ scores may mask the complex
nature of cognitive abilities in special subgroup of
children, whe may show similar overall performance
to a comparison group on a specific task, but may
complete the task in an entrely different manner. It
should be of note that recent research has suggested
that it might be useful to evaluate cognition from a
process versus outcome approach (Volkmar et al.
2004).

Several limitatons of our current investigation
deserve further attention. First, this study was clini-
cally based and as such, it has a limited generalis-
ability than if the sample had been drawn from the
community. Second, we only recruited children who
could be tested by the Wechsler series of intelli-
gence tests at the follow-up. As children were given
the most chronologically age-appropriate tests, chil-
dren who continued to be given the same pre-
school test when they were no longer pre-school
children were those who were more delayed cogni-
tively. Hence, the stability reported here was likely
because of the selective exclusion of children who
would not have scored at all on the WISC-III or
WPPSI-R. The third major limitation was our
inability to adjust for treatment effects so that tes—
treatment interactions could not be rejected. A
strong body of evidence shows that early childhood
development programmes have a positive effect on
preventing delay of cognitive development and
increasing readiness to learn (Anderson et al. 2003).
Many behaviours associated with better test perfor-
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mance, such as attention, cooperation and motiva-
tion, are targeted in early intervention programimes;
however, the services that our participants received
were not based on theories of educadon or treat-
ment developed for this longitudinal investigation,
but rather on several different approaches and per-
sonal experiences of the pre-school staff from
various educational settings. As a result, it is not
possible for us to determine the complete picture of
intervention each individual child had received from
retrospective medical chart review.

The conclusion drawn from our analysis is that
after careful choice of appropriate initial testing,
stability of IQQ in children with developmental delay
was noted from pre-school through early child-
hood. With the emphasis on early identification and
intervention for pre-school children with develop-
menial delay, this information bears merit in clini-
cal practice.
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FUTURE DIRECTIONS

Future Directions in Psychological Assessment: Combining
Evidence-Based Medicine Innovations with Psychology’s

Historical Strengths to Enhance Utility

Eric A. Youngstrom

Assessment has been a historical strength of psychology, with sophisticated traditions
of measurement, psychometrics, and theoretical underpinnings. However, training,
reimbursement, and utilization of psychological assessment have been eroded in many
settings. Bvidence-based medicine (EBM) offers a different perspective on evaluation
that complements traditional strengths of psychological assessment. EBM ties assess-
ment directly to clinical decision making about the individual, uses simplified Bayesian
methods explicitly to integrate assessment data, and solicits patient preferences as part
of the decision-making process. Combining the EBM perspective with psychological
assessment creates a hybrid approach that is more client centered, and it defines a set
of applied research topics that are highly clinically relevant. This article offers a sequence
of a dozen facets of the revised assessment process, along with examples of corollary
research studies. An eclectic integration of EBM and evidence-based assessment gener-
ates a powerful hybrid that is likely to have broad applicability within clinical psychology

Departments of Psychology and Psychiatry, University of North Caroling at Chapel Hill

and enhance the utility of psychological assessments.

What if we no longer performed psychological assess-
ment? Although assessment has been a core skill and a
way of conceptualizing individual differences central to
psychology, training and reimbursement have eroded
over a period of decades (Merenda, 2007b). Insurance
companies question whether they need to reimburse
for psychological assessment (Cashel, 2002; Piotrowski,
1999). Educational systems have moved away from
using ability-achievement discrepancies as a way of iden-
tifying learning disability and decreased the emphasis on
individual standardized tests for individual placement
(Fletcher, Francis, Morris, & Lyon, 2005). Several tra-
ditional approaches to personality assessment, such as
the various interpretive systems for the Rorschach, have
had their validity challenged repeatedly (cf. Meyer &
Handler, 1997; Wood, Nezworski, & Stejskal, 1996).
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Many graduate-level training programs are reducing
their emphasis on aspects of assessment (Belter &
Piotrowski, 2001; Childs & Eyde, 2002; Stedman,
Hatch, & Schoenfeld, 2001) and psychometrics
(Borsboom, 2006; Merenda, 2007a) in their curricula,
and few undergraduate programs offer courses focused
on assessment or measurement, Efforts to defend assess-
ment have been sometimes disorganized and tepid, or
hampered by a lack of data even when committed and
scholarly (Meyer et al., 1998).

Is this intrinsically a bad thing? Training programs,
systems of care, and providers all have limited resources.
Assessment might be a luxury in which some could
afford to indulge, paying for extensive evaluations as a
way to gain insight into themselves. However, argu-
ments defending assessment as a major clinical activity
need to appeal to utility to be persunasive (Hayes,
Nelson, & Jarrett, 1987). Here, “utility” refers to adding
value to individual care, where the benefits deriving from
the assessment procedure clearly outweigh the costs,
even when the costs combine fiscal expense with other
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factors such as time and the potential for harm (Garb,
1998; Kraemer, 1992; Straus, Glasziou, Richardson, &
Haynes, 2011). Although utility has often been described
in contexts of dichotomous decision making, such as
initiating a treatment or not, or making a diagnosis or
not, it also applies to situations with ordered categories
or continuous variables. Conventional psychometric
concepts such as reliability and validity are prerequisites
for utility, but they do not guarantee it. Traditional
evaluations of psychological testing have not formally
incorporated the concept of costs in either sense—fiscal
or risk of harm.

Using utility as an organizing principle has radical
implications for the teaching and practice of assessment.
Assessment methods can justify their place training and
practice if they clearly address at least one aspect of
prediction, prescription, or process—the “Three Ps” of
assessment utility (Youngstrom, 2008). Prediction refers
to association with a criterion of importance, which could
be a diagnosis, but also could be another category of
interest, such as adolescent pregnancy, psychiatric hospi-
talization, forensic recidivism, graduation from high
school, or suicide attempt. For our purposes, the criterion
could be continuous or categorical, and the temporal
relationship could be contemporaneous or prospective.
The goal is to demonstrate predictive validity for the
assessment procedure by any of these methods and to
make a compelling case that the effect size and cost/bene-
fit ratio suggest utility. Prescription refers more narrowly
to the assessment providing information that changes the
choice of treatment, either via matching treatment to a
particular diagnosis or by identifying a moderator of
treatment. Similarly, process refers to variables that
inform about progress over the course of treatment and
quantify meaningful outcomes. These could include med-
iating variables, or be measures of adherence or treatment
response. Each of the Three Ps demonstrates a connec-
tion to prognosis and treatment. These are not the only
purposes that could be served by psychological assess-
ment, but they are some of the most persuasive in terms
of satisfying stakeholders that the assessment method is
adding value to the clinical process (Meehl, 1997). Many
of the other conventional goals of psychological assess-
ment (Sattler, 2002) can be recast in terms of the Three
Ps and utility: Using assessment as a way of establishing
developmental history or baseline functioning may have
predictive value or help with treatment selection, as can
assessment of personality (Harkness & Lilienfeld, 1997).
Case formulation speaks directly to the process of work-
ing effectively with the individual. Gathering history for
its own sake i1s much less compelling than linking the find-
ings to treatment and prognosis (Hunsley & Mash, 2007;
Nelson-Gray, 2003).

It was surprising to me as an educator and a psychol-
ogist how few of the commonly taught or used techniques

can demonstrate any aspect of prediction, prescription,
or process—let alone at a clinically significant level
(Hunsley & Mash, 2007). Surveys canvassing the content
of training programs at the doctoral and internship level
{Childs & Eyde, 2002; Stedman et al., 2001; Stedman,
Hatch, Schoenfeld, & Keilin, 2005), as well as evaluating
what methods are typically used by practicing clinicians
(Camara, Nathan, & Puente, 1998; Cashel, 2002), show
that people tend to practice similar to how they were
trained. There is also a striking amount of inertia in the
lists, which have remained mostly stable for three dec-
ades (Childs & Eyde, 2002). Content has been set by
habits of training, and these in turn have dictated habits
of practice that change slowly if at all.

When 1 first taught assessment, I used the courses I
had taken as a graduate student as a template and made
some modifications after asking to see syllabi from a few
colleagues. The result was a good, conventional course;
but the skills that I taught had little connection to the
things that I did in my clinical practice as I pursued
licensure. Much of my research has focused on assess-
ment, but that created a sense of cognitive dissonance
compared to my teaching and practice. One line of
research challenged the clinical practice of interpreting
factor and subtest scores on cognitive ability tests. These
studies repeatedly found little or no incremental validity
in more complicated interpretive models (e.g., Glutting,
Youngstrom, Ward, Ward, & Hale, 1997), yet they
remained entrenched in practice and training (Watkins,
2000). The more disquieting realization, though, was
that my own research into assessment methods was dis-
connected from my clinical work. If conventional
group-based statistics were not changing my own prac-
tice, why would I put forth my research to students or
to other practitioners? Why was I not using the assess-
ments I taught in class? When I reflected on the curricu-
lum, I realized that I was teaching the “same old”™ tests
out of convention, or out of concern that the students
needed to demonstrate a certain degree of proficiency
with a variety of methods in order to match at a good
internship (Stedman et al., 2001).

What was missing was a clear indication of utility for
the client. Reviewing my syllabi, or perusing any of the
tables ranking the most popular assessment methods,
emphasized the disconnect: Does scoring in a certain
range on the Wechsler tests make one a better or worse
candidate for cognitive behavioral therapy? Does verbal
ability moderate response to therapics teaching com-
munication skills? How does the Bender Gestalt test
do at predicting important criteria? Do poor scores on
it prescribe a change in psychological intervention?. . . or
or tell about the process of working with a client?...-
What about Draw a Person? Our most widely used tools
do not have a literature establishing their validity in
terms of individual prognosis or treatment, and viewed
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through the lens of utility they look superfluous. Yet
these are all in the top 10 most widely used for assessing
psychopathology in youths, according to practitioner
surveys {Camaza et al., 1998; Cashel, 2002), even though
they do not feature prominently in evidence-based
assessment recommendations (Mash & Hunsley, 2003).

Evidence-based medicine (EBM) is rooted in a differ-
ent tradition, grounded m medical decision making and
initially advocated by internal medicine and other spe-
cialties bearing little resemblance to the field of psy-
chology (Guyatt & Rennie, 2002; Straus et al,, 2011).
EBM has grown rapidly, however, and it has a variety
of strengths that could reinvigorate psychological assess-
ment practices if there were a way to hybridize the two
traditions {Bauer, 2(07). The principles of emphasizing
evidence, and integrating nomothetic data with clinical
expertise and patient preferences, are comsistent with
the goals of “evidence-based practice” (EBP) in psy-
chology (Spengler, Strohmer, Dixon, & Shivy, 1995;
Spring, 2007). Indeed, the American Psychological
Association (2005) issued a statement endorsing EBP
along the lines articulated by Sackett and colleagues
and the Institute of Medicine. However, this is more
agreement about a vision; and there is a fair amount
of work involved in completing the merger of the differ-
ent professional traditions. In much of what follows, I
refer to EBM instead of EBP when talking about assess-
ment, because EBM has assessment-related concepts
that have not yet been discussed or assimilated in EBP
in psychology. Key components include a focus on mak-
ing decisions about individual cases, and knowing when
there is enough information to consider something
“ruled out” of further consideration or “ruled in” as a
focus of treatment. EBM also has a radical emphasis
on staying connected to the research literature, including
such advice as “burn your textbooks—they are out of
date as soon as they are published” (Straus et al,,
2011). The emphasis on scientific evidence as guiding
clinical practice seems philosophically compatible with
the Boulder Model of training, and resonates with
recent calls to further emphasize the scientific compo-
nents of clinical psychology (McFall, 1991).

EBM’s focus on relevance to the individual puts util-
ity at the forefront: Each piece of evidence needs to dem-
onstrate that it is valid and that it has the potential to
help the patient (Jaeschke, Guyatt, & Sackett, 1994).
However, most discussions of EBP in psychology have
focused on therapy, with less explication of the concepts
of evidence-based assessment (see Mash & Hunsley,
2005, for comment). Despite the shared vision of EBM
and the American Psychological Association’s endorse-
ment of EBP, most of the techmiques and concepts
involved in assessment remained in distinct silos. For
example, the terms “diagnostic likelihood ratio,” “pre-
dictive power,” “wait-test” or “test-treat threshold,”

or even “‘sensitivity” or “specificity” are not included
as index terms in the current edition of Assessment of
Children and Adolescents (Mash & Barkley, 2007; these
terms are defined in the assessment context later in this
article). A hand search of the volume found five entries
in 866 pages that mentioned receiver operating charac-
teristic analysis or diagnostic sensitivity or specificity
(excluding the chapter on pediatric bipolar disorder,
which was heavily influenced by the EBM approach).
Of those five, one was a passing mention of poor sensi-
tivity for an autism screener, and the other four were the
exceptions among a set of 77 trauma measures teviewed
in a detailed appendix. Discussions of evidence-based
assessment have focused on reliability and classical con-
cepts of psychometric validity but not application to
individual decision making in the ways EBM proposes
{Hunsley & Mash, 2005, Mash & Hunsley, 2005).

Conversely, treatments of EBM barely mention
reliability and are devoid of psychometric concepts such
as latent variables, measurement models, or differential
item functioning (Guyatt & Rennie, 2002; Straus et al.,
2011), despite the fact that these methods are clearly
relevant to situations where the “gold standard” cri-
terion diagnosis is missing or flawed (Borsboom, 2008;
Kraemer, 1992; Pepe, 2003). Similarly, differential item
functioning, tests of structural invariance, and the fra-
meworks developed for testing statistical moderation
would advance EBM’s stated goals of understanding
the factors that change whether the research findings
apply to the individual patient (i.e., what are the moder-
ating factors?; Cohen, Cohen, West, & Aiken, 2003) and
understanding the process of change (i.e., the mediating
variables; MacKinnon, Fairchild, & Fritz, 2007).

The two traditions have much to offer each other
(Bauer, 2007). Because the guiding visions are congru-
ent, it is often straighiforward to transfer ideas and tech-
niques between the EBM and psychological assessment
EBP silos. The ideas from EBM have reshaped how [
approach research on assessment, and reorganized my
research and teaching to have greater relevance to
individual cases. Our group has mostly applied these
principles to the assessment of bipolar disorder (e.g.,
Youngstrom, 2007; Youngstrom et al., 2004; Young-
strom, Freeman, & Jenkins, 2009), but the concepts
are far more broad. In the next section I lay out the
approach to assessment as a general model and discuss
the links to both EBM and traditional psychological
assessment. This is not an introduction to EBM; there
are comprehensive resources available (Guyatt &
Rennie, 2002; Straus et al., 2011). Instead, I briefiy
describe some of the central features from the EBM
approach to assessment and then lay out a sequence of
steps for integrating these ideas with clinical psychology
research and practice. The synthesis defines a set of new
research questions and methods that are highly clinically
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relevant, and it reorganizes assessment practice in a way
that is pragmatic and patient focused (Bauer, 2007). The
combination of EBM and psychological assessment also
directly addresses the “utility gap™ in current assessment
practice and training {(Hunsley & Mash, 2007). Sections
describing research are oriented toward filling existing
gaps, not reinforcing any bifurcation of research from
practice.

A BRIEF OVERVIEW OF
ASSESSMENT IN EBM

EBM focuses on shaping clinical ambiguity into answer-
able questions and then conducting rapid and focused
searches to identify information that addresses each ques-
tion (Straus et al., 2011). Rather than asking, “What is the
diagnosis?” an EBM approach would refine the question
to something like, “What information would help rule in
or rule out a diagnosis of attention deficit/hyperactivity
disorder (ADHD) for this case?”’ EBM references spend
little time talking about reliability and almost no space
devoted to traditional psychometrics such as factor analy-
ses or classical descriptions of validity (cf. Borsboom,
2006; Messick, 1993). Instead, they concentrate on a
Bayesian approach to interpreting tests, at least with
regard to activities such as screening, diagnosis, and
forecasting possible harm. The core method involves esti-
mating the probability that a patient has a particular
diagnosis, or will engage in a behavior of interest (such
as relapse, recidivism, or self-injury), and then using
Bayesian methods to combine that prior probability with
new information from risk factors, protective factors, or
test results to revise the estimate until the revised prob-
ability is low enough to consider the issue functionally
“ruled out,” or high enocugh to establish the issue as a
clear target for treatment {Straus ct al., 2011}.

Bayes’ Theorem, a way of combining probabilities, is
literally centuries old (Bayes & Price, 1763). There are
two ways of interpreting Bayes’ Theorem: A Bayesian
interpretation focuses on the degree to which new evi-
dence should rationally change one’s degree of belief,
whereas a frequentist interpretation connects the inverse
probabilities of two events, formally expressed as:

P(B|4}P(4)

P(AIB) = == M
In this formula, P(A) is the prior probability of
the condition, before knowing the assessment result;
P(A|B) is the posterior probability, or the revised prob-
ability taking into account the information value of the
assessment resuli; and P(B|A)/P(B) conveys the degree
of support that the assessment result provides for the
condition, by comparing the probability of observing
the result within the subset of those that have the

condition, P(B|A), to the overall rate of the assessment
result, P(B). For example, if 20% of the cases coming
to a clinical practice have depression—base rate=
P(A) = 20%—and the client scores high on a test with
90% diagnostic sensitivity to depression—P(B|A} = 9074,
%, or 90% of cases with depression scoring positive—
then Bayes’ Theorem would combine these two numbers
with the rate of positive test results regardless of diag-
nosis to generate the probability that the client has
depression conditional upon the positive test result. If
30% of cases score positive on the test regardless of diag-
nosis (what Kraecmer, 1992, called the “level” of the test,
to distinguish it from the false alarm rate), then the prob-
ability that the client has depression rises to 60%. Con-
versely, if the client had scored below threshold on the
same test, then the probability of depression drops to less
than 3%. The example shows the potential power of
directly applying the test results to the individual case
but also illustrates the difficulty of combining the infor-
mation intuitively, as well as the effort involved in tra-
ditional implementations of the Bayesian approach.

Luminaries in clinical psychology such as Paul Mechl
(Meehl & Rosen, 1955), Robyn Dawes (Dawes, Faust, &
Mechl, 1989), and Dick McFall (McFall & Treat, 1999)
have advocated incorporating it into everyday clinical
practice. Some practical obstacles have delayed the wide-
spread adoption of the method, including that it requires
muliiple steps and some algebra to combine the infor-
mation, and the posterior prebability is heavily dependent
on the base rate of the condition. An innovation of the
EBM approach is to address these challenges by offering
online calculators or a “slide rule” visual approximation,
a probability nomogram (see Figure 1), aveiding the need
for computation, albeit at the price of some loss in pre-
cision (Straus et al., 2011). The nonlinear spacing of the
markers on each line geometrically accomplishes the same
effect as transforming prior probabilities (the left-hand line
of the nomogram) into odds, then multiplying by the
change in the diagnostic likelihood (plotted on the center
ling) to extrapolate to the posterior probability (the
right-hand line), again avoiding the algebra to convert
the posterior odds back into a probability (see the appen-
dix, or Jenkins, Youngstrom, Washburn, & Youngstrom
2011, for a worked illustration).

A second, more conceptual innovation developed by
EBM is to move past dichotomous “positive test/
negative test result” thinking and to suggest a multi-
tiered way of mapping probability estimates onto
clinical decision making. In theory, the probability esti-
mate of a target condition could range from 0% to 100%
for any given case. In practice, almost no cases would
have estimated probabilities of exactly 0% or 100%,
and few might even get close to those extremes given
the limits of currently available assessment methods.
The pragmatic insight is that we do not need such
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FIGURE 1 Probability nomogram for combining probability with
likelihood ratios. Note: Straus et al. (2011) provided the rationale
and examples of using the nomogram. Jenkins et al. (2011) illustrated
using it with a case of possible pediatric bipolar disorder, and Frazier
and Youngstrom (2006) with possible attention deficit/hyperactivity
disorder.

extreme probability levels in order to make most clinical
decisions (Straus et al., 2011). If the revised probability
is high enough, then it makes sense to initiate treatment,
in the same way that if the weather forecast calls for a
95% chance of showers, then we would do well to dress
for rain. EBM calls the threshold where it makes
sense to initiate treatment the “‘test-treat threshold”—
probabilities above that level indicate intervention,
whereas below that same point suggest continued assess-
ment (Straus et al, 2011). Similarly, there is a point
where the probability is sufficiently low to consider the
target condition “ruled out” even though the probability
is not zero. Below this “‘wait-test” threshold, EBM
argues that there is no utility in continued assessment,
nor should treatment be initiated. The two thresholds
divide the range of probabilities and map them onto
three clinical actions: actively treat, confinue assessing,
or decide that the initial hypothesis is not supported—
and either assess or treat other issues (Guyatt & Rennie,
2002; Straus et al., 2011).

A third innovation in EBM is not to specify the
exact locations for the wait-test and test-treat thresh-
olds a priori. Instead, EBM provides a framework
for incorporating the costs and benefits attached to
the diagnosis, the test, and the treatment, and then
using them to help decide where to set the bars for a

particular case (Straus et al., 2011). Even better, there
are ways of engaging the patient and soliciting personal
preferences, including them in the decision-making
process, For effective, low-risk, low-cost interventions,
the treatment threshold might be so low that it makes
sense to skip the assessment process entirely, as
happens with routine vaccinations, or with the addition
of fluoride to drinking water (Youngstrom, 2008). Con-
versely, for clinical issues where the treaiment is
freighted with risks, it makes sense to reserve the inter-
vention until the probability of the target diagnosis is
extremely high. For many families, atypical antipsycho-
tics may fall in that category, given the serious side
effects and the relative paucity of information about
long-term effects on development (Correll, 2008). The
EBM method creates a process for collaboratively
wéighing the costs, benefits, and preferences. This has
the potential to empower the patient and customize

“treatment according to key factors, and it moves

decision making from a simple, dichotomous mode to
much more nuanced gradations. For the same patient,
the test-treat thresholds might be more stringent for
initiating medication than therapy, and so based on
the same evidence it may make sense to start therapy,
and wait to decide about medication until after
additional assessment data are integrated.

These three innovations of (a) simplifying the
estimation of posterior probabilities; {(b) mapping the
probability onto the next clinical action; and {(¢) incor-
perating the risks, benefits, and patient preferences in
the decision-making process combine to restructure
the process of assessment selection and interpretation.
Assimilating these ideas has led to a multistep model
for evaluating potential pediatric bipolar disorder
{(Youngstrom, Jenkins, Jensen-Doss, & Youngstrom,
2012). This model starts with estimates of the rate of
bipolar in different settings, combines that with evidence
of risk factors such as familial history of bipolar
disorder, and then adds test results from either the
Achenbach (Achenbach & Rescorla, 2001} or more spe-
cialized mood measures. Our group has published some
of the needed components, such as the “diagnostic like-
lihood ratios” (DLRs; Straus et al., 2011) that simplify
using a probability nomogram (Youngstrom et al.,
2004}, and vignettes illustrating how to combine test
results and risk factors for individual cases (Youngstrom
& Duax, 2005; Youngsirom & Kogos Youngstrom,
2005). We have tested whether weights developed in
one sample generalize to other demographically and
clinically different settings {(Jenkins, Youngstrom,
Youngstrom, Feeny, & Findling, 2012). These methods
have large effects on how practicing clinicians interpret
information, making their estimates more accurate and
consistent, and eliminating a tendency to overestimate
the risk of bipolar disorder (Jenkins, et al., 2011).
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The methods are not specific to bipolar disorder: The
core ideas were developed in internal medicine and have
generalized throughout other medical practices (Gray,
2004; Guyatt & Rennie, 2002). These ideas define a set
of clinically relevant research projects for each new
content area, sometimes only Involving a shift in
interpretation, but other times entailing new siatistical
methods or designs. Adopting these approaches redir-
ects research to build bridges to clinical practice and ori-
ents the practitioner to look for evidence that will
- change their work with the patient, thus spanning the
research—practice gap from both directions.

TWELVE STEPS FOR EBM, AND A
COROLLARY CLINICAL RESEARCH AGENDA

The process of teaching and using the EBA model in our
clinic has augmented the steps focused on a single dis-
order, and no doubt there will be more facets to add in
the future. A dozen themes is a good start for outlining
a near-future approach to evidence based assessment in
psychology. Table 1 lists the steps, a brief description
of clinical action, and the corresponding clinical research
agenda—reinforcing the synthesis of research and prac-
tice in this hybrid approach. Figure 2 lays out a typical
sequence of working through the steps, and also maps
them onto the clinical decision-making thresholds from
EBM and the next clinical actions in terms of assessment
and treatment. All of these steps presume that the pro-
vider has adequate training and expertise to administer,
score, and interpret the assessment tools accurately, or
is receiving appropriate supervision while training in
their use (Krishnamurthy et al., 2004),

1. dentify the Most Common Diagnoses and
Presenting Problems in Qur Setting

Before concentrating on the individual client, it is impor-
tant to take stock of our clinical seiting, What are the
common presenting problems? What are the usual diag-
noses? Are there any frequent clinical issues, such as
abuse, custody issues, or self injury?

After making the short list of usual suspects, then it is
possible to take stock of the assessment tools and prac-
tices in the clinic. Are evidence-based assessment tools
available for each of the common issues? Are they routi-
nely used? What are the gaps in coverage, where fairly
common issues could be more thoroughly and accurately
evaluated? Recent work on evidence-based assessment in
psychology has anthologized different instruments and
reviewed the evidence for the reliability and validity of
each (Hunsley & Mash, 2008; Mash & Barkley, 2007).
These can help guide selection. Tests with higher
reliability and validity will provide greater precision

and more accurate scores for high-stakes decisions
about individuals (Hummel, 1999; Kelley, 1927). Factor
analyses also help explicate how different scales relate to
underlying constructs and to each other, allowing for
more parsimony in test selection.

Pareto’s ““rule of the vital few” is a helpful approxi-
mation: It is not necessary to have the resources to
address every possible diagnosis or contingency, and
pursuing comprehensiveness would vield sharply dimin-
ishing returns. Instead, approximately 80% of cases in
most clinics will have the same ~20% of the possible
clinical issues. Organizing the assessment methods to
address the common diagnoses will focus limited
resources to address the routine referrals and presenting
problems. Making the list of typical issues more explicit
also helps trainees and new clinicians to consider their
work context, and it turns descriptive data into insti-
tutional wisdomi that can improve the assessment process
through the steps described next. Tests that do not have
adequate reliability or evidence of validity cannot have
utility for individual decision making. The heuristic of
“is this test valid, and will it help with the patient?”’
(Straus et al., 2011) provides a way of identifying tests
that we do not want to use, and should not continue to
teach, without new evidence that shows sufficient val-
idity. Thinking about the common presenting problems
and the reliable and valid tests that assess them also
would help organize a “core battery” if a clinic decides
to implement a standardized intake evaluation.

Clinical research agenda. One research approach
te identifying the common clinical issues is to conduct
clinical epidemiological studies, looking at the rates of
diagnoses and key behavioral indicators across a range
of service settings. Most epidemiological research
focuses on the general population, regardless of treat-
ment status. More relevant to clinicians would be the
distributions of diagnoses in outpatient practice, in spe-
cial education, in residential treatment, and the other
settings where we provide services.

A second research project would be to map the rela-
tively short list of families’ typical presenting concerns
(Garland, Lewczyk-Boxmeyer, Gabayan, & Hawley,
2004) onto the much larger list of diagnostic possibili-
ties. If a family comes in worried about aggression, what
is the shortlist of hypotheses to consider? What are the
cultural factors and beliefs about causes of behavior that
change how families seek help and engage with different
treatments (Carpenter-Song, 2009; Yeh et al., 2005)?

2. Know the Base Rates of the Condition in Our
Setting

Meehl (1954) advocated “betting the base rate” as a
simple strategy to improve the accuracy of clinical
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FIGURE 2 Mapping assessment results onto clinical decision making.

assessment, using the base rate as the Bayesian prior
probability before adding assessment findings. When
the same constellation of symptoms could be explained
by an exotic or a quotidian illness, wager on the com-
mon cause. A stomachache and fever are more likely
to be due to a cold virus than ebola hemhorragic fever,
unless there are many other risk factors and signs that
point toward the more rare explanation. The clinical
epidemiological rates provide a helpful starting point
for ranking the potential candidates in terms of prob-
ability before considering any case-specific information,
organizing a set of potential clinical hypotheses. The
prevalence of different conditions also provides a good
starting estimate, taking advantage of what cognitive
psychologists call the “anchoring heuristic” (Croskerry,
2003; Gigerenzer & Goldstein, 1996). Rather than inter-
preting case information intuitively, formally thinking
about the base rates as a starting point helps increase
the consistency of decision making across clinicians
{(Garb, 1998). Psychology has contributed both to the
research about decision making and cognitive heuristics
and to descriptive studies of prevalence in different
settings.

Clinical research agenda. As more clinical epi-
demiology studies are published, then meta-analyses
could describe geperal patterns across levels of service
and identify moderating variables that change referral
patterns. Studies using semistructured or structured
interviews provide valuable benchmarks against which
to compare local patterns. For example, if studies of
urban community mental health centers find that
roughly 50% of referrals meet criteria for a diagnosis
of ADHD but only 20% of youths at a local center
receive clinical diagnoses, or 80% for that matter, then
the benchmark raises Important questions about
whether local assessment practices could benefit from
upgrading the evidence based components.

3. Evaluate the Relevant Risk and Moderating
Factors

Within the EBM framework, risk factors become data
to integrate into the formal assessment process. The
DLR central to the EBM method is a ratio of the diag-
nostic sensitivity to the false alarm rate. Put another
way, the DLR compares how often the test result or risk
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Tactor would occur in those with the diagnosis (i.e., sen-
sitivity) versus its rate in those without the diagnosis
(i.e., false alarm rate). If low birth weight was present
in 3% of youths with ADHD but only 1% of those with-
out ADHD, then the DLR attached to low birth weight
would be 3.0 for ADHD. The DLR is the factor by
which the odds of diagnosis change in Bayesian analysis.
For clinical purposes, the conceptual status of low birth
weight changes from an empirically identified *‘risk
factor” to a variable contributing a specific weight to
decision making about a particular individual case.
EBM suggests that risk factors or tests producing DLRs
of less than 2 are rarely worth adding to the evaluation
process, whereas values around 35 are often helpful, and
values greater than 10 frequently have decisive impact
on an evaluation (Straus et al., 2011).

Clinical research agenda. Extensive developmental
psychopathology research has focused on identifying
risk and protective factors. However, these are primarily
reported mn terms of statistical significance and group-
level effect sizes (Kraemer et al., 1999). The next step
1s to convert these findings into a metric amenable to
idiographic assessment and decision making. The
necessary statistics to generate DLRs for risk factors
are simple. A chi-squared test comparing the presence
or absence of the risk factor in those with or without
the diagnosis is sufficient to test the validity of the risk
factor (Kraemer, 1992). The next step, rarely taken in
psychology to date, is to report the percentages: How
common is the risk factor in those with the diagnosis
versus without? Those constitute the numerator and
dencminator of the DLR.

4. Synthesize Broad Instruments into Revised
Probability Estimates

Many clinics and practitioners use a broad assessment
instrument as a standard clement of their intake (e.g.,
Child Behavior Checklist, Behavior Assessment System
for Children; Achenbach & Rescorla, 2001; Reynolds
& Kamphaus, 2004). Broad instruments have a variety
of strengths, including providing norm-referenced scores
that compare the level of problems to what would be
age- and gender-typical levels, as well as systematically
assessing multiple components of emotional and beha-
vior problems regardless of the particular referral ques-
tion. This breadth prevents some cognitive heuristics
that otherwise plague unstructured clinical assessments,
such as concenirating conly on one hypothesis, or
“search satisficing” and stopping the evaluation as soon
as one plausible diagnosis is identified (Croskerry, 2003;
Spengler et al., 1995). The next step in an evidence-based
assessment approach is to incorporate the test results

and see how they raise or lower the posterior probability
of the contending diagnoses. In the Bayesian ERM
framework, the test score ranges have DLRs attached,
and these get combined with the prior probability and
risk factor DLRs to generate a revised probability esti-
mate. It is worth noting that broad measures will not
cover all possible conditions, despite their breadth.
Problems that are rare in the general population may
not have enough representation to generate their own
“gsyndrome scale.” This does not invalidate the use of
broad measures in an EBA approach, but rather
reminds us to be aware of the limits of content coverage
and not unwittingly exclude clinical hypotheses outside
of the scope of coverage.

Clinical research agenda. There have been a smat-
tering of studies using Receiver Operating Characteristic
{ROC) analyses to evaluate the diagnostic efficiency of
broad instruments with regard to specific diagnoses such
as ADHD (e.g., Chen, Faraone, Biederman, & Tsuang,
1994) and anxiety (e.g., Aschenbrand, Angelosante, &
Kendall, 2005). The next step would be to calculate mul-
tilevel likelihood ratios attached to low, moderate,
and high scores on the test (Guyatt & Rennie, 2002).
The multilevel approach preserves more information
from continuous measures, and it also is likely to be
more generalizable and less sample dependent than
approaches focused on picking the “optimal™ cut scores
(Kraemer, 1992). The approach can be simple yet still
highly informative: Samples could be divided into thirds
or quintiles on the Externalizing or Internalizing scale,
and then the percentage of cases with the diagnosis com-
pared to the percentage without the diagnosis in each
score stratum to determine the diagnostic likelihood
ratio (e.g., Youngstrom et al., 2004). As the research
literature becomes more rich, then it would be possible
for meta-analyses to test the generalizability of results
and document moderating factors (Hasselbad &
Hedges, 1995).

5. Add Narrow and Incremental Assessments to
Clarify Diagnoses

At some clinics a common referral issue may not be
adequately assessed by broad instruments. Pervasive
developmental disorders, eating disorders, bipolar disor-
ders, and other topics all may require the addition of
more specialized measures or checklists (Mash &
Hunsley, 2005). Again, a good survey of the common
issues at a particular setting guides rational additions
to the assessment battery. Some important issues may
only be addressed by a single item or omitted entirely
from broad assessment measures: The Achenbach
instruments do not have scales for mania, eating
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disorders, or autism, per se, for example. Psychological
research has also made advances in terms of document-
ing incremental validity of combinations of tests
(Johnston & Murray, 2003) as well as statistically testing
what factors moderate the performance of tests (Cohen
et al., 2003; Zumbo, 2007). The best candidates for
addition to the assessment protocol will be tools that
have demonstrated validity for the target diagnosis,
and ideally have DLRs available so that the scores can
be translated directly into a revised probability.

Clinical research agenda. Validating more narrow
tests for diagnostic efficiency involves several steps. At
early stages, studies performing receiver operating
characteristic analyses would establish the discriminative
validity of the assessment (McFall & Treat, 1999). Ide-
ally the study design would follow the recommendations
of the Standardized Reporting of Diagnostic tests guide-
lines (Bossuyt et al., 2003), and it would use clinically
generalizable comparison groups to develop realistic
estimates of performance (Youngstrom, Meyers,
Youngstrom, Calabrese, & Findling, 2006a). Later steps
in the research process could include comparing the
ROC performance of multiple tests either in the same
sample (using procedures developed by Hanley &
McNeil, 1983), or meta-analytically (Hasselbad &
Hedges, 1995). Logistic regression models, using diag-
nosis as the dependent variable, could test whether there
is incremental value in combining different tests. Logistic
regression also offers a flexible framework for testing
potential moderators of assessment performance, such
as gender, ethnicity, culture (Garb, 1998), or credibility
of the informant (Youngstrom et al., 2011). EBM teaches
us to ask, “Do these results apply to this patient?”
(Straus et al., 2011). The psychometric tradition has
developed powerful tools to answer the question of
whether results generalize, versus the validity changing
due to demographic or clinical characteristics (Borsboom,
2006). When appropriate samples are available, then
generating multilevel likelihood ratios for the narrow
instrument also would be crucial to facilitate clinical
application.

6. Interpret Cross-Informant Data Patterns

A stock recommendation in clinical assessment of youths
is to gather data from multiple informants, including
parents, teachers, and direct observations, as well as
self-report or performance measures from the youth.
However, it is well-established that these different sources
of information show only modest to moderate conver-
gence, usually in the range of r=.1-4 (Achenbach,
McConaughy, & Howell, 1987). Additional data can
actually degrade the quality of clinical decision making,

especially when the new data have low validity for the
criterion of interest or when suboptimal strategies are
used to synthesize information. Context and diagnostic
issue moderate the validity of data across informants
(De Los Reyes & Kazdin, 2005). Self-report of attention
problems, or teacher report of manic symptoms, are
examples of information with validity that is sigmficantly
lower than could be gleaned by asking the same questions
of other sources. Adding more tests to a battery always
increasges the time, cost, and complexity, but it does not
always improve the output (Kraemer, 1992). Cross-
informant data often add considerably to the time and
expense of an assessment. The psychological assessment
literature has developed to a point where we can decide
when the additional assessment is worth the effort, and
when it would be more efficient to forego. A related point
is that we can anticipate common patterns of disagree-
ment: Whoever initiates the referral will usually be the
most worried party. Low cross-informant correlations
and regression to the mean will combine so that the typi-
cal scenario often looks unimpressive in terms of agree-
ment: If the average level of parent-reported problems
has a T score of 70, the expected level of youth or teacher
reported problems would be in the range of 54 to 56
(Achenbach & Rescorla, 2001; Youngstrom, Meyers,
Youngstrom, Calabrese, & Findling, 2006b). Recogniz-
ing and thinking through common scenarios will help
avoid misinterpreting patterns in the cross-informant
data (Croskerry, 2003). When different informants have
shown incremental validity, then integrating the different
scores into a revised probability makes sense. Even when
incremental validity for diagnostic purposes may be poor,
there is still value in assessing cross-informant agreement
with regard to motivation for treatment (Hunsley &
Meyer, 2003).

Clinical research agenda. The ideas of cross-
informant data and validity are well developed in
psychological assessment and virtually unknown in the
traditional EBM literature. ROC and logistic regression
again provide an analytic framework for evaluating the
diagnostic efficiency of each informant’s perspective and
testing whether there is significant incremental value
added by combining different informants’ perspectives.

7. Finalize Diagnoses by Adding Necessary
Intensive Assessment Methods

One of the goals in sequencing the assessment steps is to
try to set up a “fast and frugal” order that maximizes
the information value of instruments already widely
used (Gigerenzer & Goldstein, 1996) and that minimizes
the additional time and expense used in the first wave of
assessment for a case. Based on the initial findings,
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many clinical hypotheses will be “ruled out.” Howsver,
few of our assessment tools are sufficiently specific to a
diagnostic issue or accurate enough to confirm a diag-
nosis on their own. After conducting the initial evalu-
ation, clinicians will often find that the revised
probability estimate falls in the middle ““assessment
zone,” and additional assessment is needed to confirm
or disconfirm the diagnosis. More intensive and expens-
ive tests are justified for contending diagnoses at this
stage: The prior steps have screened out low probability
cases so that the more expensive methods are not being
used indiscriminately (Kraemer, 1992), Reserving some
procedures until there are documented risk factors and
suggestive findings helps establish “medical necessity”
for added assessment.

One good option would be to perform a structured or
semistructured diagnostic interview, or at least the mod-
ules that are relevant to the diagnostic hypotheses for
the particular case at hand. Structured interviews are
more reliable and valid than unstructured clinical inter-
views, and they do a better job of detecting comorbid
diagnoses if the full version is administered (Rettew,
Lynch, Achenbach, Dumenci, & Ivanova, 2009). How-
ever, they are not a panacea: They do not have perfect
validity themselves, and they can take more time than
unstructured interviews (Kraemer, 1992). Also, none
of them include all possible diagnoses, and any given
protocol may omit at least one diagnosis that might be
common at a particular setting. Until the most recent
version, for example, the Kiddie Schedule for Affective
Disorders and Schizophrenia (Kaufman et al., 1997)
did not include a module for pervasive developmental
disorders; and many interviews designed for use with
youths omit bipolar disorder, eating disorders, nonsuici-
dal self-injury, or other conditions that have become a
concern since the interviews were written or validated.

Of interest, structured approaches may be more
popular with clients than with the practitioners, who cite
concerns about damaging rapport as well as loss of pro-
fessional autonomy as objections to routine use of more
structured approaches (Suppiger et al., 2009). Structured
approaches may put more administrative burden on the
clinician as well as taking more time with the client
(Ebesutani, Bernstein, Chorpita, & Weisz, 2012). By pla-
cing semistructured approaches at Step 7, [ advocate a
“combined”” approach, where we consider the findings
from our setting (e.g., base rates), any risk {actors that
might modify initial hypotheses, and the results from
any checklists or rating scales before beginning an inter-
view. Although Step 7 sounds late in the process, it actu-
ally falls in the first 5 to 15min of working with an
individual case. Equipped with the context and data
from the prior steps, it becomes possible to decide
whether to change interviews or augment with other
modules or tests to cover gaps in the default interview.

It also might be possible to omit modules from a
semistructured interview based on revised probabilities
falling below the “wait-test” threshold, although the
time savings will be modest if the interview already
was structured to “skip out” after a few negative
responses to screening questions.

Other strategies that make sense to invoke at this stage
include any other procedure that has shown incremental
validity for the question of interest {(Johnston & Murray,
2003) but might be too expensive or burdensome to use
more generally, Essentially, this stage is a “selected or
targeted” zone of assessment, analogous to selected, sec-
ondary interventions in the parlance of the International
Institute of Medicine and of community mental health
(Mechanic, 1989). Neurocognitive testing, daily mood
charting, and soon various forms of brain imaging all
might fit in this category,

Clinical research agenda. The field has been doing
a good job of validating assessment strategies. The next
step needed is to evaluate these tools embedded in
assessment sequences tailored for distinct settings. Test
consumers should not accept the developers’ descrip-
tions of test performance uncritically but rather think
about how characteristics in the target and comparison
group affect test performance (Bossuyt et al, 2003;
Youngstrom et al., 2006a).

. 8. Refine Assessment for Case Formulation,

Treatment Planning, and Goal Setting

There are a large number of general medical conditions
and medication-related side effects that can masquerade
as psychological issues. These often are measured in
haphazard fashion, rather than via structured review
of systems. Similarly, there are many potential treatment
targets or outcome modifiers—such as personality or
temperatnent traits, school adjustment, family function-
ing, parental education level—that also could be valu-
able to assess as part of case conceptualization and
treatment selection. As we learn more about moderators
of outcome, and factors that make people better
matches for some treatments than others, organizing
assessment to rapidly evaluate these relevant moderators
will be an excellent opportunity to integrate research
and practice. Assessing quality of life and functioning
also is pivotal in establishing treatment goals beyond
symptom reduction (Frisch, 1998).

Clinical research agenda. Much more needs to be
done in terms of systematizing the evaluation of treat-
ment moderators and also “Axis III” factors (American
Psychiatric Association, 2000), such as medications and
general medical conditions that have psychological
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effects. Here, the initial research can move from
descriptive studies to examining these variables as mod-
erators of treatment response or predictors of optimal
treatment match.

9. Measure Processes (“Quizzes, Homework, and
Dashboards™)

Once treatments are started, then the role of assessment
changes from diagnosis to monitoring treatment pro-
gress, including mediators, process variables, and out-
comes. Sometimes the intervention itself will generate
products that can be used for progress checks. Examples
would include behavior tracking charts, reward calen-
dars, daily report cards, three-column and five-column
charts from cognitive-behavioral therapy, and daily
mood charts (Youngstrom, 2008). Many aspects of func-
tional behavioral analysis fit well in this context, too
(Vollmer & Northup, 1996). Activities completed outside
of the therapy session are frequently described as “home-
work” to promote skill generalization. Extending the
metaphor, skill assessments during sessions could be
likened to “quizzes” to evaluate learning. All of these
can be ratcheted toward enhancing outcome by tracking
and plotting them systematically (Cone, 2001; Powsner
& Tufte, 1994). Weight loss programs all measure weight
repeatedly, and they have demonstrated added value of
written records of food consumption and exercise on
producing greater and more lasting change (Grilo,
Masheb, Wilson, Gueorguieva, & White, 2011). Process
measurement is much more claborated in psychological
assessment than in most of EBM, which has concen-
trated on diagnosis, treatment selection, and likelihood
of help versus harm as the primary assessment activities
(Straus et al., 2011). If the patient is failing to progress as
anticipated, and especially if there are complications, we
should also use this as an opportunity to reassess our
case formulation and diagnoses.

Clinical research agenda. Much could be done
looking at human factors that promote the uptake of
some tracking methods over others. Does a smartphone
application improve utilization compared to pencil and
paper (e.g., Chambliss et al., 2011)7 Does better utiliza-
tion lead to better outcome or more durable effects?
Aungmentation or dismantling studies, adding or sub-
tracting different elements of process tracking, can be
embedded within other trials or routine care at clinics,
helping to identify what forms of tracking are most help-
ful. Another promising line of work would be examining
how to package these assessments into “dashboards™
that provide a clear summary of progress easily
interpreted by family and therapist alike (Few, 2006;
Powsner & Tufte, 1994).

10. Chart Progress and Qutcome (“Midterm and
Final Exams”)

Continuing with the education metaphor, outcome
evaluation can be cast as the “final exam,” measuring
the amount of change over the course of treatment.
There are several operational definitions of outcome,
mcluding loss of diagnosis, percentage reduction of
symptoms on a severity measure, or more complex defi-
nitions of “clinically significant change” that combine
information about the precision of the measure—such
as the “reliable change index”—with comparisons to
normative benchmarks based on distributions in clinical
and nonclinical samples (Jacobson & Truax, 1991). All
of these involve more lengthy and comprehensive evalu-
ation than the “process” measures just described, and so
these panels of assessment methods are used more epi-
sodically. In clinical practice, outcome evaluation is
more likely to be informal, based on the view that it is
obvious when people are improving, and the belief that
clients and payers will not accept the additional assess-
ment inveolved (Suppiger et al., 2009). Contrary to expec-
tatton, clients are likely to view thorough assessments
positively (Suppiger et al., 2009), and payers are more
likely to reimburse assessments that are clearly linked
to treatment (Cashel, 2002). Services databases consist-
ently show modest rates of improvement and great het-
erogeneity in outcomes for treatment as usual, with
some cases improving markedly, and others actually
deteriorating. Meehl and others have argued that the
slow progress in psychological treatment is due in large
part to our failure to measure outcomes and get correc-
tive feedback about when our interventions help, are
inert, or even harm (Christensen & Jacobson, 1994;
Meehl, 1973).

Research about patterns of treatment response also
indicates potential value in having a scheduled “mid-
term,” where more intensive evaluation is done to quan-
tify early response to treatment. Early response to
intervention, both psychotherapy and pharmacological
(Curry et al., 2011), often predicts long-term response
(Howard, Moras, Brill, Martinovich, & Lutz, 1996). If
a person does not show improvement over the first 4 to
8 weeks or sessions, then it makes sense to either aug-
ment or change the modality of treatment (Lambert,
Hansen, & Finch, 2001). Careful assessment of early
response is also crucial to monitoring side effects and
potential treatment-emergent changes in mood or beha-
vior that should trigger alterations in the treatment plan
(Joseph, Youngstrom, & Soares, 2009). Outcome evalu-
ation is another area where psychological assessment
has developed more sophisticated models for evaluating
individual change compared to the metrics commonly
used in EBM., Number needed to treat (the number of
people who would need exposure to the treatment for
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one more case to have a good outcome), number needed
to harm (the number of people who would need exposure
to the treatment for one more case to experience harmful
side effects or 1atrogenic outcomes), and similar indices
are all measures of probabilistic efficacy based on groups
of cases and dichotomous outcomes (Guyatt & Rennie,
2002). Psychological assessment offers much in terms
of benchmarking against typical ranges of functioning,
looking at change on continuous measures, and con-
sidering the precision of measurement when evaluating
individual outcomes.

Clinical research agenda. There are a variety of
methods worth investigating, including trials examining
whether the addition of assessment at the “midterm” or
end of acute treatment changes engagement, adherence,
and acute or long-term outcomes (e.g., Ogles, Melendez,
Davis, & Lunnen, 2001). A second line of work could
optimize instruments for outcome evaluation by demon-
strating sensitivity to treatment effects, developing
shorter versions that retain sufficient precision to guide
individual treatment decisions, and establishing mean-
ingful benchmarks for “clinically significant change”
approaches.

L1. Monitor Maintenance and Relapses

Many disorders of childhood and adolescence carry a
high risk of relapse, such as mooed disorders; others are
associated with an elevated risk of developing later path-
ology, perhaps as forms of heterotypic continuity. Anxi-
ety often augurs later depression (Mineka, Watson, &
Clark, 1998), and ADHD often presages substance issues
or conduct problems (Taurines et al., 2010). More could
be done in terms of educating families around signs of
relapse or cues of early onset of later problems. Creative
work is being done with mood disorders, helping patients
identify signs of “roughening” and changes in energy
or behavior that might offer early warning of relapse
(Sachs, 2004), and then planning ahead of time for stra-
tegies that can help restabilize mood or promote earlier
intervention to minimize the effects of recurrence. Given
what we know about the epidemiology of mental health
problems and developmental changes through ado-
lescence and early adulthood, a combination of general
screening and brief, targeted evaluations of warning
signs could accomplish much good. This aspect of assess-
ment has not received much attention from either the
EBM or psychological assessment traditions yet, and
represents 4 major growth area.

Clinical research agenda. It would be intriguing to
evaluate how customized assessment strategies might
predict shorter lag to secking treatment, increased

utilization of prevention or early intervention services,
or diversion from more acute and tertiary treatments.
Similarly, it would be important to know whether brief,
broad coverage measures might have a role in primary
care or other settings as predictors of relapse or pro-
gression in youths who have previously benefitted from
treatment. Advances in technology make a variety of
“smart” applications feasible as methods for monitoring
behavior for cues of relapse.

12. Solicit and Integrate Patient Preferences

The placement of the wait-test and treat-test thresholds
is flexible in EBM (Straus et al., 2011) (see also Figure 2).
Their location is supposed to be guided by the costs and
benefits attached to the diagnosis or treatment, as well
as patient preferences. For dichotomous outcomes, such
as recovery or remission, there is a developed framework
combining the number needed to treat with the number
needed to harm, yielding a Likelihood of Help versus
Harm that can be further adjusted based on patient pre-
ferences (Straus et al,, 2011), There are other formal
mathematical approaches to synthesizing costs, benefits,
and assessment parameters to optimize decision thresh-
olds (Kraemer, 1992; Swets, Dawes, & Monahan, 2000},
too. The EBM approach is attractive because it is simple
encugh that it could be done in session with families,
potentially working through several “what if...” sce-
narios together to help explore a range of options and
guide consensual decisions.

There is a rich layer of additional information that
could be added here, using surveys and interviews to sol-
icit beliefs about causes of emotional and behavioral
problems, differences in what is perceived as problematic,
and attitudes toward help-seeking and different services.
Beliefs about medication and therapy have great influ-
ence over ireatment seeking and engagement (Yeh et al.,
2005). The effects of culture on decisions to seek or con-
tinue treatment are likely to be as big or bigger than cul-
ture’s moderating effects on the accuracy of assessments
or intervention efficacy. This aspect of assessment is one
of the most promusing places to combine psychological
assessment’s sophistication about measuring beliefs, atti-
tudes, and preferences with the mathematical framework
and decision aids offered by EBM.

Clinical research agenda. Qualitative methods as
well as quantitative interviews and surveys have much
to add in terms of knowledge about patient preferences.
There also is a great deal that could be done integrating
preferences into the decision-making framework, adjust-
ing the test score thresholds for screening programs at a
policy level (Swets et al., 2000) or negotiating persona-
lized decision making with individual cases (Straus et al.,
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2011). The algorithms have been available for decades,
but it is only recently that technology has made it con-
venient for families and practitioners to use the tools.
Recent developments understanding the role of culture
in service selection, stigma, and attitudes to treatment
also provides more rich inputs into the decision-making
process (Hinshaw & Cicchetti, 2000; Yeh et al., 2003).
Although last in the “sieps” listed here, understanding
patient attitudes is something we could profitably weave
through the entire assessment process.

DISCUSSION

When it convened more than a dozen years ago, the
Psychological Assessment Work Group of the American
Psychological Association concluded there was surpris-
ingly little published data to document the value of con-
ventional psychological assessment in terms of better
outcomes (Eisman et al.,, 1998; Meyer et al., 1998).
The situation has improved only modestly in subsequent
years {Hunsley & Mash, 2007). Our failure to measure
things that matter to families and for treatment still
contributes to the slow progress of our interventions
(Meehl, 1973; Nelson-Gray, 2003).

EBM lacks the psychometric sophistication that has
characterized the best traditions of psychological assess-
ment. Psychological assessment has developed a wide
range of instruments, and psychometric models could
provide sophisticated techniques for honing the analyti-
cal underpinnings of EBM (Borsboom, 2008). What
EBM offers, though, is a pragmatic focus on understand-
ing and helping the individual case. EBM ties asscssment
to clinical decision making with a directness and clarity
that has been missing in much of psychological assess-
ment. Integration is possible, keeping the psychometric
and conceptual strengths of psychological assessment
but incorporating them into the decision-making frame-
work articulated in EBM. The fit is not seamless, but it is
patient centered, clinically relevant, and compelling.
Some of the looser connections will be promising areas
of investigation in their own right. EBM has historically
emphasized dichotomous outcomes (e.g., recovery,
death), whereas psychology has focused more on con-
tinwous measures. It is possible to convert dimensional
effect sizes, such as Cohen’s d or a correlation coefficient,
into other effect sizes such as risk ratios (Hasselbad &
Hedges, 1995), making it possible to reexpress outcomes
in metrics that fit within the EBM decision-making
framework, but it also would be intriguing to develop
parallel approaches that capitalize on the greater infor-
mation intrinsic to continuous measures,

Exploring the potential for synthesis recrganized my
approach to assessment research, teaching, and super-
vision. Viewing assessment through an EBM tinted lens

defines a set of clinical research topics that comprise a
thematic program of investigation. The research designs
and statistical methods are readily available and not
complex. Adopting these methods need not add to the
expense of the assessment process: Better decisions can
be made by using the same tools but interpreting them
differently. For example, we have found that there can
be pronounced changes in clinical decisions about vign-
ettes, with increased accuracy and consistency, and an
elimination of a tendency to overdiagnose bipolar dis-
order, based on identical assessment data combined with
brief training in the probability nomogram as a way of
interpreting scores (Jenkins et al.,, 2011). The value of
these methods is not limited to bipolar disorder, any
more than it would be limited to any single area within
medicine (Guyatt & Rennie, 2002). The hybridization of
psychological assessment with EBM ideas produces
ideas with vigor and clinical relevance to rejuvenate
assessment and ultimately improve outcomes for famil-
ies {(Bauer, 2007).
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APPENDIX

Case Example

Referral Question: Tandi is a 10-year-old girl living with
her biclogical parents and older sister who is coming for
an outpatient evaluation because her mother is con-
cerned about her increasing “mooed swings.” Tandi is in
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regular education at a public school, taking accelerated
classes. Her mother describes her as having been outgo-
ing and cheertul as a child, but recently seems to have
become more quiet, irritable, and crabby, sometimes
snapping at her family, and recently slamming doors
and throwing things. According to her mom, the paternal
aunt has been diagnosed with bipolar disorder, and her
mom has heard that this runs in families. She wants to
know if Tandi has bipolar disorder.

Steps 1 & 2. Identify the Most Common Diagnoses and
Presenting Problems in Our Setting, and Know the Base
Rates of the Condition in Our Setting. The clinic where
Tandi’s family presented uses an electronic medical
record, so it is possibie to produce a report listing the
most frequent diagnoses. The most common diagnosis
is adjustment disorder {(~60% of cases), followed by
attention deficit/hyperactivity disorder (ADHD; 40%),
oppositional defiant disorder (ODDy; 35%), and major
depressive disorder (30%, but lower in younger children
and higher postpubertally). Posttraumatic stress disorder
{PTSD), conduct disorder, and bipolar spectrum disor-
ders are all diagnosed in roughly 10% of cases. The clin-
ician has compared these rates with published rates from
other outpatient settings and knows that the rank order
seems plausible compared to external benchmarks. The
somewhat higher rates of externalizing problems and
lower rates of anxiety disorders reflect logical patterns
in local referral sources. Based on this, bipolar disorder
is worth assessing to address the referral question, but
it is not a leading candidate. The clinic has stocked rating
scales and assessment tools for all of the diagnoses that
occur in 10% or more of cases, so the resources are avail-
able to explore bipolar disorder further if warranted.

Step 3. Evaluate the Relevant Risk and Moderating
Factors (Also [liustrating the Use of the Probability
Nomogram)}. Family history of bipolar disorder is a
well-established risk factor, based on decades of research
and multiple reviews. A clear diagnosis of bipolar in a
first degree relative is associated with a diagnostic likeli-
hood ratio (DLR} of 5.0, indicating a fivefold increase
in the odds of the youth having a bipolar disorder
{(Youngstrom & Duax, 2005). A second-degree relative,
such as the paternal aunt, will share on average half as
many genes with the person being assessed, and thus
confer half as much risk. The clinician asks the mother
for more details about the aunt. Per mother’s report,
the aunt has been psychiatrically hospitalized twice and
treated with lithium as well as an atypical antipsycho-
tic—all details that support a bipolar diagnosis. Concep-
tually, the aunt’s history is a “yellow flag” increasing the
index of suspicion for bipolar disorder. The clinician asks
the mother to complete the half-page Family Index of

Risk for Mood (Algorta et al, 2012) as a way of
gathering information about other relatives. The aunt
is the closest relative clearly affected by mood disorder,
although other relatives have histories of substance use
or depression. The clinician uses the probability nomo-
gram (Figure 1) to estimate how the family history
changes the probability of a bipolar disorder for Tandi.
The clinician begins by plotting the base rate of bipolar
spectrum disorder at the clinic on the left hand line of
the nomogram, placing a dot at the 10%. The aunt’s
history of bipolar disorder would have a DLR of 2.5
{or half of the 5.0 attached to a first degree relative hav-
ing bipolar disorder). The 2.5 is plotted on the middie
line of the nomogram. Connecting the dots and extend-
ing across the right hand line yields an estimate of
~24% for the new, “posterior” probability of bipolar dis-
order. If the clinician used an online calculator instead of
the nomogram, then he or she would generate a prob-
ability of 22%, not very different. The FIRM score of 8
also has a DLR of 2.5; plugging that DLR into the
nomogram would lead to a probability of ~22 to 24%.
Note that the clinician does not treat the FIRM score
and the aunt’s diagnosis as separate picces of infor-
mation. Instead, the clinician either chooses to focus
on the one that seems more valid or uses each separately
to generate two probabilities that “bracket” Tandi’s risk
in a form of sensitivity analysis that examines how sensi-
tive the estimates are to changes in the inputs, Here, both
results are close together. Both also are above the clini-
cian’s wait-test threshold, More assessment is needed to
decide whether bipolar is present or absent for Tandi.
Family history of bipolar disorder also increases the
risk of depression, ADHD, and a variety of other con-
ditions, typically with a DLR in the range of 1.5 to 3.0
based on a meta-analysis (Hodgins, Faucher, Zarac, &
Ellenbogen, 2002). However, because it is Tandi’s aunt,
not a first-degree relative, the conferred risk would be
half as high (falling in the 1.25 to 1.5 range). This is
low enough that the clinician decides to concentrate
on looking for more valid information rather than
spending time combining these DLRs with the prior
probabilities for the other diagnoses (Straus et al., 2011).

Step 4. Synthesize Broad Instruments into Revised Prob-
ability Estimates. Tandi’s mother completed the Child
Behavior Checklist (CBCL) as part of the core intake
battery the clinic uses. The T scores are 63 for Externaliz-
ing, 67 for Internalizing, 70 for Anxious/Depressed, 67
for Withdrawn/Depressed, 51 for Attention Problems,
66 for Aggressive Behavior, and 53 for Rule Breaking.
Impressionistically, the scores could be consistent with
an adjustment disorder (which is still the leading hypoth-
esis) or depression. The Externalizing scores look mild
for ODD, and the low Attention Problems decreases sus-
picion of ADHD substantially. The low Rule Breaking
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score also decreases the probability of conduct disorder,
which already was uncommon at the clinic (base rate of
10%). The clinician considers conduct disorder “ruled
out” unless there is new information that increases con-
cern about it. Adjustment disorder, depression, ODD,
ADHD, and bipelar are still the focus of assessment.
The clinician dees a PubMed search on “Child Behavior
Checklist” AND “bipolar disorder” AND “sensitivity
and specificity” and finds a paper that published DLRs
for the CBCL Externalizing score compared to a semi-
structured diagnostic criterion (Youngsirom et al,,
2004). The T of 63 is actually in the low range for youths
with bipolar disorder, and it is more than twice as likely
for youth to score in this range if they do not have a
bipolar diagnosis (DLR =0.47). The clinician uses the
probability of 24% (from Step 3) as the new starting
point on the nomogram left hand line, and plots the
DLR of .47 on the midline, producing a revised estimate
of ~15%. If the clinician used a calculator instead for all
of the steps, the probability estimate would be 12%.
Using similar approaches, the clinician finds that the
probability of depression is up to about 65%, ADHD
is down to below 20%, and no information is readily
available for predicting adjustment disorder with the
CBCL. To this point, the clinician has neither added
any extra assessment tools to the battery except the
FIRM nor spent any additional time interviewing the
family. The steps have made the list of hypotheses and
the interpretation more systematic than would otherwise
often be the case, and relying on base rates and published
weights counteracts potential cognitive heuristics due to
the family’s description of the presenting problem.

Step 5. Add Narrow and Incremental Assessments to
Clarify Diagnoses. Based on the current hypotheses
and probability estimates, the clinician decides to add
some mood rating scales evaluating both depressive
and hypomanic/manic symptoms as well as gather a
teacher report about Tandi’s school functioning. The
clinician opts for the Achenbach Teacher Report Form
as a concise way of gathering data about attention prob-
lems (potentially ruling ADHD out if low, vs. indicating
continued assessment if high) as well as the degree of
pervasiveness of the aggressive behaviors (helpful for
the ODD hypothesis). The literature suggests that the
teacher report of mood symptoms is unlikely to be
helpful for differential diagnosis but could be helpful
for treatment planning.

The clinician has Tandi complete the Child Depression
Inventory (CDI; Kovacs, 1992) and the Mood Disorder
Questionnaire (MI>XQ; Wagner ¢t al.,, 2006), which has
the easiest reading level of the hypomania/mania rating
scales having published data with youths (Youngstrom,
2007). The clhinician asks the mom to complete the Parent
General Behavior Inventory, which asks about both

depressive and  hypomanic symptoms (PGBI;
Youngstrom, Findling, Danielson, & Calabrese, 2001).
Because the mother is specifically concerned about the
possibility of bipolar disorder, the clinician and mother
agree to have her do the full-length version rather than
one of the abbreviated ones, to provide the most compre-
hensive description even though there is no statistical
advantage of the longer versus shorter versions. Mom’s
scores for Tandi on the PGBI are 16 on the
Hypomanic/Biphasic Scale (28 items) and 39 on the
Depression Scale (46 items). The Hypomanic/Biphasic
score falls in the low range for bipolar disorder, with a
DLR of .46. Using the nomogram, this reduces the prob-
ability of a bipolar disorder to ~ 7%. Tandi’s scores come
back moderately high on the CDI and below threshold on
the MDQ. Using the sensitivity {38%) and specificity
(74%) published by Wagner et al. (2006} yields a DLR
of 0.84. This is close enough to 1.0 that the ¢linician could
ignore it rather than feeding it into the nomogram or a
calculator; impressionistically, it is revising the low prob-
ability of bipolar disorder to become slightly lower still.
The scores on the CDI and PGBI Depression are both
suggestive of depression, raising the probability to ~85%.

Step 6. Interpret Cross-Informant Data Patterns. The
Teacher Report Form (TRF) comes back with all scores
below a T of 60. Tandi’s grades have been good (all 3
and 4s on a 4-point scale). The low score on Attention
Problems from the teacher, combined with the other
assessment data, reduces the probability of ADHD
below 5%. The clinician considers it functionally ruled
out, based on the probability and the absence of any
“red flags” in the academic record. The low scores do
not change the probability of a mood disorder. They
slightly reduce the chances of ODD. Tandi’s high
self-report of depressive symptoms is consistent with
her mom’s report of internalizing concerns, suggesting
that Tandi may be motivated for treatment working
on internalizing issues.

Step 7. Finalize Diagnoses by Adding Necessary Intensive
Assessment Methods. The clinician selects the depression
module of the MINI as a brief, structured interview to
formally cover the diagnostic criteria for major
depression and dysthymic disorder, along with the
ODD module. The clinician also asks about recent life
events and potential stressors, looking for possible pre-
cipitants for an adjustment disorder. At this stage, the
clinician also considers other rival hypotheses that could
be consistent with the presentation. Before diagnosing
depression, we are supposed to rule out the possibility
of medication side effects or general medical conditions.
The clinician explains the rationale for doing the inter-
view and asks about medications, vitamins, or other
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drugs that Tandi might be taking. Tandi has had regular
pediatrician visits, and her health has been good. She is
not taking any prescription medication, and to her
mom’s knowledge, neither her peer group nor her older
sister’s is using any illicit substances. The MINI results
identify a sufficient number of symptoms and duration
for a diagnosis of a major depressive episode, with
impairment at home. The severity appears mild to mod-
erate based on the rating scales as well as descriptions
during the MINI and the clinician’s observations of
Tandi. Based on assessment findings, the clinician
assigns a diagnosis of major depressive disorder, single
episode, moderate severity. The ODD module does not
pass threshold, and the clinician formulates the irrita-
bility as being a feature of the depression rather than a
separate diagnostic issue.

Step 8. Refine Assessment for Treatment Planning and
Goal Setting. Based on the information so far,
depression seems to be a main concern. The CDI and
CBCL Internalizing provide good baseline scores for
severity of the problem. The clinician has charts indicat-
ing the number of points each measure needs to change
to demonstrate improvement (Youngstrom, 2007),
based on the reliable change index approach, as well
as benchmarks for treatment targets for “clinically sig-
nificant change™ on those as primary outcome measures
{Jacobson & Truax, 1991). The clinician supplements
this with measures of quality of life to look at positive
aspects of functioning (Frisch, 1998) and selects the
KINDL as a brief, developmentally appropriate instru-
ment with both parent- and youth-report forms avail-
able (Ravens-Sieberer & Bullinger, 1998). To help
decide which therapeutic modality might be most help-
ful in reducing the depressive symptoms, the clinician
considers Tandi’s verbal ability educational level of the
family, and cultural background, all of which suggest
a good fit with cognitive behavioral or psychoeduca-
tional approaches. The clinician also decides to gather
more information about family functioning to gauge
the extent to which family dynamics and communication
might helpful to address, perhaps indicating a greater
emphasis on family-focused therapy.

Step 12. Solicit and Integrate Patient Preferences, As
noted in the article, it makes sense to do “Step 127
whenever in the assessment sequence it would be helpful
in making decisions about assessment or treatment. The
clinician presents the initial formulation to the family,
discussing how changes in Tandi’s mood can offer a par-
simonious explanation for the clinical picture emerging
from the testing. During the discussion, the clinician is
able to directly address the mother’s concern about
possible bipolar disorder, stating that the probability

of bipolar disorder is currently quite low, and pointing
to specific findings establishing the basis for that judg-
ment. The clinician and family discuss several different
options for treatment, ranging from “wait and see,”
through individual therapy for Tandi (involving sup-
portive discussion combined with problem-solving and
coping skills coaching), or family therapy, and antide-
pressant medication. Because no one in the immediate
family has taken an antidepressant before, the clinician
talks through the risks and benefits, providing the num-
ber needed to treat and the number needed to harm esti-
mates for each approach. The family decides to try an
approach combining some family psychoeducation with
individual therapy for Tandi, holding the medication in
abeyance because her depressive symptoms are still only
mild to moderate, and thus the potential benefit seems
lower compared to the potential for side effects and
the family’s hesitation about using medication.

Step 9. Measure Processes (‘‘Dashboards, Quizzes and
Homework™). Tandi and her mother download a mood
charting app onto the mother’s smartphone, and they
use this to track both of their moods on a daily basis.
This feeds directly into the mood monitoring and
problem-solving skills that the clinician works to teach
Tandi in individual sessions. The clinician also uses a
sticker chart with Tandi to track the number of times
each week that she tries new problem solving skills,

Step 10. Chart Progress and Outcome. In addition to
regularly reviewing the mood charting and “homework™
sticker chart, the clinician has Tandi and her mom repeat
the CDI and CBCL after six sessions to see if there is
measurable improvement on the primary outcomes.
The family completes these a third time, along with
repeating the quality of life measures, as they approach
the termination session. The updated scores are com-
pared to the “clinical significance” benchmarks as well
as the baseline scores. Discussing the benchmarks helps
the mother to reduce her sense of perfectionism, and
allays her concerns that Tandi’s moodiness might be a
sign of bipolar disorder, by giving her a better appreci-
ation for the behaviors that fall within typical function-
ing for Tandi’s age.

Step 11. Monitor Maintenance and Relapse. During
the termination session, the clinician and family review
progress, celebrate their success, and plan for the future.
This includes a discussion about the possibility of
relapse. The clinician decides that this is important to
discuss given the high rate of relapse for depression,
and the fact that both early onset of depression and fam-
ily history of mood disorder are risk factors that
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increase Tandi’s chances of remission. The clinician
frames the potential for relapse as a possibility but
emphasizes that Tandi and the family have mastered
the skills to beat mood issues. The group discusses what
would be warning signs of depression starting to recur,
and they also make a list of situations that might increase
stress and risk for relapse (such as getting a bad grade,
losing a friend, getting very sick, or if the family were
to relocate. .. ). The list is framed as a set of “reminders”

to check in on everyome’s mood and coping when
dealing with stressful situations. The clinician and
mother also discuss warning signs that might raise con-
cern about bipolar disorder, as both the family history
and early onset suggest that if Tandi develops future
mood issues, they are more likely to follow a bipolar
spectrum course over the long term, even though she
did not show signs of bipolar illness during this initial
episode.
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CHAPTER 15

ETHICS IN PSYCHOLOGICAL
TESTING AND ASSESSMENT

Frederick T. L. Leong, Yong Sue Park, and Mark M. Leach

Since their early origins in the use of intelligence
tests for placement of schoolchildren through the
recent attention to high-stakes educational testing,
psychelogical testing and assessment have remained
controversial and complex topics. This controversy
underscores the importance of addressing the ethical
challenges in the use and application of tests and
assessment in psychology. In this chapter, we begin
with an overview of the various professional ethical
standards that guide our work in this area. This sec-
tion is followed by a more detailed review and dis-
cussion of the relevant sections of the American
Psychological Association (APA) Ethical Principles of
Psychologists and Code of Conduct (APA, 2010). In
this review, we also provide some guidance on the
application of these ethical principles to the testing
and assessment enterprise. Given the increasing cul-
tural diversity of the U.S. population and the rise of
globalization, we end with a discussion of some
unigue challenges in conducting testing and assess-
ment cross-culturally.

There are also legal issues associated with testing
and assessment in psychology, but these issues are
not covered in this chapter because they are
addressed elsewhere in this handbook (see Chapter
28, this volume, and Volume 2, Chapters 6 and 34).
It is interesting to note that the U.S. Otfice for
Human Research Protections highlights the differ-
ences between ethical principles and regulatory
guidelines. Ethical principles refers to ethical values
and principles aimed at the protection of human
participants in research, whereas regulatory guide-
lines refers to a list of procedural dos and don’ts

DOL 10.1037/14047-015

{“Distinguishing Statements of Ethical Principles
and Regulatory Guidelines,” 2011). The purpose of
this chapter is to discuss the ethical values and prin-
ciples in professional psychology as they pertain to
testing and assessment.

PROFESSIONAL ETHICS

Ethics is a broad term that encompasses the com-
monly endorsed values of professional psychology
{Groth-Marnat, 2006) and is the basis for ethics
codes—rules and guidelines on appropriate behav-
iors for the purpose of protecting the public and the
profession (Meara, Schmidt, & Day, 1996). In the
United States, three major sources of ethics codes
related to psychological testing and assessments are
available: (a) the Standards for Education and Psycho-
logical Testing (American Educational Research
Association [AERA!, APA, & National Council on
Measurement in Education [NCME], 1999}, (b) the
Guidelines for Computer-Based Tests and Interpreta-
tions (APA Committee on Professional Standards &
Committee on Psychological Tests and Assessment,
1986), and (c) the Ethical Principles of Psychologists
and Code of Conduct {(APA, 2010).

Standards for Education and

Psychological Testing

In 1985, AERA, APA, and NCME collaborated to
develop the Standards for Education and Psychological
Testing—a set of standards pertaining to professional
and technical issues of test development and use

in education, psychology, and employment. The
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Standards is organized in three sections; (a) Test
Construction, Evaluation, and Documentation; (b)
Fairness in Testing; and (c) Testing Applications.
The Standards document was significantly revised in
1999 to contain a greater number of standards and
updated to reflect changes in law and measurement
trends, increased attention to diversity issues, and
information on new tests and new uses of existing
tests (AERA et al,, 1999}, An in-depth review of the
Standards can be found in Chapter 13 of this volume.

Guidelines for Computer-Based Tests

and Interpretations

With the increased use of, and concern for the lack
of regulation of, psychological computer-based test-
ing (CBT), APA’s Committee on Professional Stan-
dards and Committee on Psychological Tests and
Assessment (1986) published the Guidelines for
Computer-Based Tests and Interpretations, a set of 31
guidelines aimed at both test developers, to ensure
the development of quality CBT products, and end
users of these products, to ensure proper adminis-
tration and interpretation of computer-based psy-
chological tests (Schoenfeldt, 1989). More recently,
the International Test Commission gave increased
attention to CBT in its own set of CBT guidelines,
adopted in 2003, titled the International Guidelines
on Computer-Based and Internet-Delivered Testing.
Similar to the objectives of the Guidelines for
Computer-Based Tests and Interpretations, the general
aim of the International Test Commission guidelines
is to recommend standards for good practices for
development and use of CBTs. The International
Test Commission guidelines are organized along the
following recommendations: (a) Give due regard to
the technological issues in computer-based and
Internet testing, (b} attend to quality issues in CBT
and Internet testing, (¢) provide appropriate levels
of control over CBT and Internet testing, and (d)
make appropriate provision for security and safe-
guarding privacy in CBT and Internet testing.

American Psychological Association
Ethical Principles of Psychologists and
Code of Conduct

APA adopted its first official code of ethics in 1952
in response to the field’s increased professionalism

266

and visibility after World War 11 (Fisher, 2009).
Since then, the APA Ethics Code has been revised
10 times, with an amended version being adopted
in 2010 by the APA Council of Representatives.
The APA Ethics Code contains four major sec-
tions. The first section, Introduction and Applica-
bility, delineates the rationale, scope and
limitations, and applicability of the Ethics Code
and describes the possible consequences and sanc-
tions imposed on APA members and student affili-
ates who are found to have violated the standards
of the Ethics Code. The second section, the Pream-
bie, contains a statement of APA’s purpose as a
profession and delineates the various roles and
responsibilities held by psychologists. The third
section, General Principles, contains the five aspi-
rational general principles of APA meant “to guide
and inspire psychologists toward the very highest
ethical ideals of the profession” (APA, 2010,

p. 3): Beneficence and Nonmaleficence, Fidelity
and Responsibility, Integrity, Justice, and Respect
for People’s Rights and Dignity. Finally, the fourth
section, Ethical Standards, contains a set of 10
enforceable ethical standards by which psycholo-
gists are obligated to abide. Sanctions may be
imposed on psychologists who violate these ethical
standards. The ninth section of the Ethical Stan-
dards provides guidelines pertaining to the use of
psychological tests and assessments (APA, 2010}.
In the next section, we discuss the APA ethical
standards on assessments in greater detail as they
apply to a variety of purposes and contexts in
which psychological testing is conducted.

AMERICAN PSYCHOLOGICAL
ASSOCIATION ETHICAL STANDARDS
ON ASSESSMENTS

In the sections that follow, we highlight the 11
assessment standards associated with the APA Eth-
ics Code. These standards have been found in the
ethics codes of other countries, although the degree
to which there is consistency differs based on a
country’s use of testing. In addition, other countries
did include an additional standard not found in the
APA Ethics Code (Leach & Oakland, 2007). The
consistency found indicates that these standards
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have international appeal and form the ethical foun-
dation of test use and development.

Bases of Assessments

APA Ethical Standard 9.01, Bases for Assessments,
stipulates that all oral and written opinions and con-
clusions made by psychologists be based on infor-
mation and techniques grounded in the scientific
and professional knowledge bases of professional
psychology (Fisher, 2009). Adherence to the scien-
tific and professional standards of the field builds
public trust in the profession consistent with Princi-
ple B, Fidelity and Responsibility, of the APA Ethics
Code. When psychologists’ opinions and conclu-
sions are not grounded in the scientific and profes-
sional standards, the probability that their opinions
may mislead and potentially harm the clients and
patients whom they serve is greater. Professional
discernment applies to all phases of the testing and
assessment process, even in the preassessment phase
of planning and information gathering (Jacob &
Hartshorne, 2006).

Scientific and professional bases. According

to APA Ethical Standard 9.01a, psychologists are
obligated to base their recommendations, reports,
and diagnostic or evaluative statements on tech-
niques supported by the scientific and professional
standards of the field. Moreover, Ethical Standard
9.01b stipulates that opinions on individuals’
psychological characteristics be drawn after an
adequate examination is conducted on the basis of
assessment procedures and tools that are consistent
with the objective of the testing (e.g., that address
the referral question), are sensitive to the cultural
and linguistic characteristics of the examinee, are
congruent with the examinee’s level of competency
to be administered the assessment, and have been
shown to be valid and reliable. Psychologists are
responsible for persenally ensuring that the reli-
ability and validity of the assessment tools and
techniques they use are adequate. Furthermore,
psvchologists should base their conclusions and
recommendations on assessments that have been
demonstrated to be reliable and valid. Reliability
and validity issues are discussed in greater depth in
Chapters 2 and 4 of this volume.
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Limitations of assessment results. When limita-
tions to the reliability and validity of the assess-
ment procedures and tools are found, psychologists
should appropriately limit the nature and extent of
their conclusions and recommendations and refrain
from drawing conclusions that are not adequately
supported. Another scenario to limit conclusions
may arise when psychologists are unable to person-
ally evaluate an individual for various reasons, such
as an examinee’s refusal to continue with assess-
ment or an examinee’s relocation during the course
of assessment. In these situations, psychologists
should make reasonable efforts, when appropriate
and practical, to reach examinees for assessment and
thoroughly document the outcome of these efforis
(Ethical Standard 9.01b). When a personal evalua-
tion is mot practical, psychologists are obligated to
limit the scope of their decisions and recommenda-
tions, in addition to delineating how the limited
information influences the reliability and validity of
their findings.

Cases may exist in which personal evaluation of
an examinee is not warranted, such as when
reviewing preexisting records in academic, legal,
organizational, and administrative contexts or
when examining secondary records provided by a
third-party assessor, such as trainees or profession-
als with whom psychologists supervise or consult,
respectively (Fisher, 2009; Knapp & VandeCreek,
2003). In these cases, psychologists should clearly
explain that their conclusions and recommenda-
tions are based on a secondary analysis of informa-
tion derived from alternate sources {Ethical
Standard 9.01¢).

Use of Assessments

Psychological testing applies to a wide range of pur-
poses and contexts, which include but are not lim-
ited to screening applicants for job placement,
diagnosing psychological disorders for mental
health treatment, verifying health insurance cover-
age, conducting focus groups for market research,
informing legal decisions and governmental policies,
and developing measures to reliably measure per-
sonality characteristics (Aiken & Groth-Marnat,
2006, Fisher, 2009). According to the Eighteenth
Mental Measurements Yearbook (Spies, Carlson, &
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Geisinger, 2010), there are no less than 19 major
categories of psychological tests and assessments.
APA Ethical Standard 9.02 pertains to the proper
selection and use of psychological tests and assess-
ments. The first component of this ethical standard
stipulates that psychologists administer, adapt, score,
interpret, and use psychological testing in the manner
and purpose for which the selected tests and assess-
ments were designed to be used as indicated by
research (Ethical Standard 9.02a). Furthermore, psy-
chologists should select and use tests or assessments
with members of populations for whom adequate reli-
ability and validity of the test scores has been estab-
lished. If the reliability and validity of the test scores
has not been examined or verified for a particular
population, psychologists are obligated to describe
the strengths and limitations of the interpretations
and recommendations derived from the test or assess-
ment results (Ethical Standard 9.02b). The third
aspect of this ethical standard obligates psychologists
to select tests and assessments that are appropriate to
the language preference and competence of the indi-
viduals being assessed (Ethical Standard 9.02c).

Test selection and usage. Psychologists are
responsible for selecting appropriate assessments
for the intended purpose of the testing (Ethical
Standard 9.02a). To guide the selection of appro-
priate tests and assessments, psychologists should
have adequate knowledge of the theoretical bases
and empirical evidence that support the validity
and reliability of the tests or assessments; stan-
dardized administration and scoring procedures;
approaches to interpreting the results; and the popu-
lations for which the assessment was normed and
designed (Fisher, 2009; see Ethical Standard 9.07,
Assessment by Unqualified Persons). Psychologists
should also keep themselves updated on the most
recent versions of the tests and assessments that
they commonly use because testing and assessment
procedures and parameters may change in light of
theoretical advances and new research (see Ethical
Standard 9.08, Obsolete Tests and Outdated Test
Results). Finally, psychologists should select tests
and assessments that have been empirically vali-
dated to be used in the specific contexts and settings
in which the testing occurs.
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Testing across diverse populations. According to
Principles D (Justice) and E (Respect for People’s
Rights and Dignity) of the APA Ethics Code, psy-
chologists strive to establish fair and equal access

to and beneht of psychological contributions for

all individuals and populations, which include but
are not limited to diversity in age, gender, gender
identity, race, ethnicity, culture, national origin,
religion, disability, language, and socioeconomic
status. Although psychological testing represents a
unique contribution of professional psychology to
benefiting larger society, ensuring the fair and equal
access to and benefit of psychological testing has
historically been challenging for the field. According
to Reynolds (1982), the reliability and validity of
test and assessment scores have predominately been
established with White, middle-class samples and
may not generalize well to other populations, espe-
cially those that represent a minority in the United
States. This historical precedence conflicts with
Fthical Standard 9.02b, which stipulates the selec-
tion and use of assessments that have been found to
be adequately valid and reliable for drawing particu-
lar inferences for specific populations being assessed.
When tests are administered across diverse popula-
tions, psychologists are obligated to select and use
tests and assessments that have measurement equiv-
alence in that the psychometric properties (i.e., mea-
surement and structural models) have been shown
to be equivalent or invariant between members of
culturally different populations and those from the
reference population for which the test and assess-
ment scores were validated, normed, and found to be
reliable {Schmitt, Golubovich, & Leong, 2010).

Testing and language. APA Ethical Standard 9.02¢c
stipulates that psychologists select tests that are
appropriate to be used with the language prefer-
ences and levels of competence of the individuals or
groups being assessed. Thus, before selecting assess-
ments, it is helpful for psychologists to gather infor-
mation on examinees’ cultural background (e.g.,
acculturation) and native and English language
ability with regard to written, reading, and spoken
language proficiencies (Jacob & Hartshorne, 2006,
Takushi & Uomoto, 2001). According to Groth-
Marnat (2009), literal translation of testing
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and assessment materials and tools using the
commonly implemented method of translation—
back-translation may not be adequate because of
cross-cultural differences in the conceptual inter-
pretation of items, noncomparable idioms, and
within-group differences in dialect and word usage.
Furthermore, from an item response theory frame-
work, literal translation of testing and assessment
items from one language to another may change the
properties of the items’ difficulty, which may in turn
diminish the measurement equivalence of tests or
assessments. For these reasons, the psychometric
properties of the original-language version of tests
or assessments cannot be assumed to generalize to
the alternate-language versions that were developed
from a translation—back-translation method. More
information on testing and language can be found in
Volume 3, Chapter 26, of this handbook.

With regard to testing conducted in person (e.g.,
interviews) with linguistically different clients, psy-
chologists may consider enlisting the services of a
translator for interpretation purposes or consider
referring clients to colleagues who have professional
proficiency in the clients’ language. Professional
organizations may be useful resources for identify-
ing and referring clients to professional colleagues
with the appropriate linguistic background, for
example, the National Association of School Psy-
chologists maintains a directory of bilingual
school psychologists that can be found on its
website (http://www.nasponline.org/about_nasp/
bilingualdirectory.aspx).

Informed Consent in Assessments

Before administering an assessment, psychologists
are obligated to obtain from examinees, or their par-
ents, guardians, or legal representatives, informed
consent that includes an explanation of the nature
and purpose of the assessment, fees, involvement of
third parties (e.g., referral source), and limits of
confidentiality (see Ethical Standard 3.10, Informed
Consent). The informed consent stage of testing
may also be the opportune time to provide examin-
ees with an explanation of their rights as test takers.
The joint Committee on Testing Practices (1998)
developed the Rights and Responsibilities of Test Tak-
ers: Guidelines and Fxpectations to inform test takers
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about and clarify expectations for the testing pro-
cess. Because consent refers to examinees’ legal sta-
tus to autonomously decide whether to be assessed,
informed consent must be communicated in a clear
and comprehensible manner that is appropriate to
the age of examinees and their mental abilities
{(Fisher, 2009).

As stipulated by Tthical Standard 9.03a,
informed consent can be dispensed with in the fol-
lowing situations: when “(1) testing is mandated by
law or governmental regulations; (2) informed con-
sent is implied because testing is conducted as a
routine educational, institutional or organizational
activity; or (3) one purpose of the testing is to evalu-
ate decisional capacity” (APA, 2010, p. 12). Even
though informed consent is not required in these
cases, psychologists are recommended to, when
appropriate, continue to provide examinees with an
explanation of the nature and purpose of the testing,

When assessing individuals younger than age 18
(i.e., minors), informed consent from parents or
legal guardians is required because minors are
viewed, from a legal standpoint, as being unable to
make autonomous and well-informed decisions per-
taining to psychological services. Thus, minors do
not have the legal right to assent, consent, or object
to a proposed psychoeducational assessment; how-
ever, it is recommended that minors be fully
informed about the nature and purpose of the test-
ing and assessment in a clear and understandable
manner (Jacob & Hartshorne, 2006).

Nature and purpose of assessment. Informed
consent in the assessment context includes an
explanation of the nature and purpose of the test
or assessment. Thus, psychologists are obligated to
clearly explain how results will be used, the admin-
istration procedure, and possible benefits and risks
or consequences of being assessed. With regard

to informing examinees about the administration
procedure, psychologists are advised to provide a
general description of the procedure because fore-
knowledge of the testing may influence examinees’
responses and thus alter the validity of the test or
assessment results. Psychologists should also be
sensitive to the possible risks and consequences of
the testing, especially with regard to the negative
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feelings that may be generated by the testing pro-
cess. Some assessment topics or questions may elicit
uncomfortable feelings in examinees, such as those
that involve private or tabeo topics (Groth-Marnat,
2009). Thus, psychologists, in most cases, should
not pressure or force examinees to answer all ques-
tions, especially those that create undue discomfort
or emotionally painful feelings.

Confidentiality and release of information. A
core component of informed consent is explaining
the limits of confidentiality. Confidentiality refers to
a professional standard that requires psychologists
to maintain the privacy of any assessment informa-
tion unless disclosure is permitted or requested

by examinees through a release of information.
According to Ethical Standard 4.05, Disclosures,
psychologists may breach confidentiality without
examinees’ permission when disclosure is mandated
by law or when permitted by law for a valid pur-
pose, such as to

(1) provide needed professional services;
(2) obtain appropriate professional con-
sultations; (3) protect the client/patient,
psychologist, or others from harm {e.g.,
danger to self and others, elder and

child abuse]; and (4) obtain payment for
services from a client/patient, in which
instance disclosure is limited to only
information that is necessary to obtaining
the payment. (APA, 2010, p. 7)

In situations in which breach of confidentiality is
necessary or legally mandated, psychologists should
share only information that is necessary to accom-
plish the purpose of the disclosure in an effort to
respect examinees’ right to privacy.

Health Insurance Portability and Accountability
Act and Family Educational Rights and Privacy
Act. Because of the increased reliance on electronic
databases to store client—patient information, psy-
chologists are responsible for effectively protecting
the confidentiality and security of the information
contained in these databases (Aiken & Groth-
Marnat, 2006). The Health Insurance Portability
and Accountability Act (HIPAA) was established in
1996 to regulate the protection of protected health
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information. Protected health information refers to
any information that

(a} is created or received by a health
care provider, health plan, public health
authority, employer, life insurer, school
or university, or health care clearing-
house; and (b) relates to the past, pres-
ent, or future physical or mental health
or condition of any individual, the provi-
sion of health care to an individual, or
the past, present, or future payment for
the provision of health care to an indi-
vidual. (Title 42, U.S.C. § 1320d)

Any health care provider who electronically trans-
mits health information is considered a covered
entity by HIPAA and must comply with HIPAA reg-
ulations. Within the informed consent, covered enti-
ties should provide examinees with a written
document titled Notice of Practice Practices; this doc-
ument contains a description of the examinee’s
rights, the legal duty to protect protected health
information, and the routine uses and disclosures of
protected health information. The Family Educa-
tional Rights and Privacy Act of 1974 pertains to
issues of confidentiality and release of information
in the educational setting, The act stipulates that
assessment information and school records of stu-
dents maintained by educational institutions that
receive federal funding may be disclosed to others
only with the written consent of the student exam-
inees or their parents or legal guardians.

Language and use of interpretation services.
Ethical Standards 9.03b and 9.03c¢ refer to the
psychologists’ responsibility to provide informed
consent in the language of the examinee or ai a lan-
guage proficiency level the examinee can reasonably
understand. Psychologists may enlist the services of
an interpreter when working with examinees who
have limited English proficiency. When using inter-
preters, psychologists are responsible for ensuring
that interpreters are not only competent in commu-
nicating the informed consent in a reasonable and
understandable manner but also comply with the
ethical standard on maintaining the confidential-
ity of examinees’ identity, assessment results, and -
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test security (Fisher, 2009; Knapp & VandeCreek,
2003).

Release of Test Data

According to Fisher (2009}, a growing trend in the
legal system is toward affirming the autonomy of
patients’ access to their health care records, a trend
that is consistent with Principle E, Respect for Peo-
ple’s Rights and Dignity, of the APA Ethics Code,
emphasizing self-determination. HIPAA stipulates
that patients have the right to access, inspect, and
receive copies of their medical and billing records
on their request for the release of this information.
Related to the assessment context, examinees o1 oth-
ers identified in the release have the right, in most
cases, to have access to their test data (Ethical Stan-
dard 9.04a). Test data refers to raw and scaled scores
on the assessment items, any responses to test ques-
tions or stimuli, and psychologists’ written notes or
recordings of the testing,

Test data versus test materials. It is important

to note the difference between test daia and test
materials. Test materials refers to test manuals,
administration and scoring protocols, and test items.
According to Ethical Standard 9.11, test materials
do not need to be released pursuant to a client or
patient request for test data because test materials
are protected by copyright laws, and inappropriate
release of such test matertals is legally considered a
breach of trade secrets {Groth-Marnat, 2009; Knapp
& VandeCreek, 2003). However, when examinees’
identifying information or responses are written on
test materials, the test material is considered test
data and may need to be released on examinees’
request {Ethical Standard 9.04a). Thus, examiners
are recommended, whenever possible, to record any
identifying information and responses on a separate
document from the actual test materials.

Potential misuse of test data. When examinees
provide a release to request test data for themselves
or identified others, it is important that psycholo-
gists explain the potential for test data to be mis-
used if the people interpreting the test data do not
have the proper qualifications to do so (see Ethical
Standard 9.07, Assessment by Unqualified Persons).
According to Ethical Standard 9.04a, psychologists
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may refrain from releasing test data to the examin-
ees or others if the release may result in substantial
harm resulting from misuse or misinterpretation of
the test data. In these cases, psychologists are obli-
gated to document the specific rationale for why
they believe that the test data would result in sub-
stantial harm (Fisher, 2009).

Court order for test data. According to Ethical
Standard 9.04b, psychologists are obligated to
release test data when the disclosure is required by
the law or court order. When release of test data is
court mandated, Fisher (2009) recommended that
psychologists seek legal counsel to determine the
legitimacy of the request and ascertain their legal
responsibility to release the test data. Another rec-
ommendation is that psychologists request the court
for a protective order to prevent the inappropriate
disclosure of the confidential test data and recom-
mend that test data be reviewed by another health
care professional who is qualified to provide appro-
priate and competent interpretations. Furthermore,
psychologists are recommended to make reason-
able efforts to notify examinees when test data are
released to the court and to document these efforts
{Fisher, 2009).

Test Construction

Ethical Standard 9.05, Test Construction, refers to
test developers’ responsibility to ensure that the
development of tests and assessments incorporates
appropriate psychometric procedures that are
guided by the current scientific and professional
knowledge of test design, standardization, valida-
tion, reduction or elimination of bias, and recom-
mendations for use.

Standardization. Test developers are responsible
for providing specific and clear guidelines to quali-
fied test users with regard to the proper and stan-
dardized procedure for administering and scoring
tests and assessments. Furthermore, test developers
are responsible for specifying the scoring cutoffs
and norms for the populations for which the tests
and assessments were developed and intended to be
used. Scoring norms are commonly found in norm-
referenced tests, which allows for comparison of
individual scores to the distribution of scores from
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the reference group. It is importani that the char-
acteristics of the reference group sample are clearly
described in the test or assessment manual and are
representative of the population to which the test is
targeted.

Validity. According to the Standards for Educational
and Psychological Tests (AERA et al., 1999), valid-
ity is defined as the degree to which the theoretical
basis for the assessment and accumulated empiri-
cal evidence support the intended interpretation of
the scores for which the assessment was designed.
In general, validity refers to the degree to which an
assessment measures what it purports to measure.
Several types of evidence are used to justify claims
of validity, such as content-related evidence and
criterion-related evidence. For an in-depth review,
readers are referred to Chapter 4 in this volume.

Reliability. The Standards for Educational and
Psychological Tests (AERA et al., 1999) stipu-

late that test developers are obligated to provide
reliability estimates—the degree to which the
assessment results are consistent over repeated
administrations—of their tests and assessments.
Jacob and Hartshorne (2006) recommended that
reliability estimates be provided for each demo-
graphic subpopulation of the population for which
the assessment was intended, such as for age
groups and class levels. Several methods can estab-
lish the reliability of an assessment: internal consis-
tency, test—reiest, split-half test, and alternative-form
comparisons. For an in-depth review, readers are
referred to Chapter 2 in this volume.

Interpreting Assessment Results
Interpretations of test and assessment results influ-
ence the decisions and recommendations that are
made in reference to the purpose of the testing (see
Fthical Standard 9.02, Use of Assessments), such as
diagnosing and informing treatment plans in clinical
settings and educational placements in academic set-
tings and determining employment selections and
promotions. Interpretations should be based on
proper administration of tests and assessments as
outlined by the testing manual to ensure the inter-
pretations are in line with the evidence to support
the validity and reliability of the test or assessment
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scores {Fisher, 2009). It is the psychologist’s respon-
sibility to ensure that his or her interpretations of
test or assessment results are useful and relevant to
the purpose of the assessment and take into account
various test factors, test-taking abilities, and other
characteristics of individuals being assessed (Ethical
Standard 9.06).

Interpretation of multiple sources. Interpretations
of test and assessment results should not be derived
from a simple, mechanical process that is based
solely on the test or assessment scores, score cut-
offs, or reliance on automated interpretations
(Fisher, 2009; Groth-Marnat, 2009} but that takes
into consideration a host of factors, including but
not limited to examinees’ characteristics, test-taking
abilities, styles, issues of fatigue, perceptual and
motor impairments, illnesses, langnage proficien-
cies, and cultural orientations (Fisher, 2009).
Furthermore, Groth-Marnat (2009) recommended
that psychologists base their interpretations on mul-
tiple sources of data, including behavioral observa-
tions, examinee background information, and other
assessments, Often, testing is administered using an
integrated battery of assessments, and inconsistent
findings across the various assessments may result.
In these situations, it is the psychologist’s respon-
sibility to analyze the contradictions and use his or
her clinical and professional judgment to offer the
most accurate and relevant interpretation in relation
to the purpose of testing (Groth-Marnat, 2009).

Automated interpretations. There are many well-
established, standardized assessments, such as the
Minnesota Multiphasic Personality Inventory—2,
for which one can receive a computer-generated
automated interpretative report. Although these
automated interpretations are based on a body of
past empirical evidence and theoretical models, it is
important to highlight that interprefations are not
sophisticated enough to take into account examin-
ees’ unique characteristics and test-taking contexts.
Thus, psychologists should not base their interpreta-
tions solely on automated interpretations but rather
use automated interpretations as supplemental
resources for integrated interpretations that take
into consideration a host of other factors that may
influence the testing.
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Limitations of interpretations. According to
Ethical Standard 9.06, Interpreting Assessment
Results, psychologists are obligated to indicate any
significant limitations of their interpretations, espe-
cially when the interpretations are not supported by
the established validity and reliability of the test or
assessment scores in making particular inferences.
When interpretation of test or assessment scores is
made outside their established validity and reliability,
Fisher (2009) recommended that such interpreta-
tions be posed as hypotheses, rather than conclu-
sios, to elucidate the limitations of such findings.
Another limitation that needs to be indicated is
when testing procedures and materials, evidence for
validity and reliability, and score cutoffs and norms
have become obsolete in the face of new research

or changes in the populations for which tests and
assessments were designed (see Fthical Standard
0.08, Obsolete Tests and Qutdated Test Results).

Assessment by Unqualified People
APA Ethical Standard 9.07, Assessment by Unquali-
fied Persons, warns against the promotion of psy-
chological assessment techniques being used by
unqualified people. Psychologists are obligated to
ensure that testing is carried out by qualified indi-
viduals within the scope of their competence as
indicated by their education and training back-
ground and past experiences (Fisher, 2009). Fur-
thermore, qualified psychologists have knowledge of
the nature and purpose of the assessments, their
psychometric properties, standardized procedure for
administration and scoring, proper interpretation of
results, and assessment limitations {Groth-Marnat,
2009). Unqualified users may also include psycholo-
gists who are working with populations or problem
areas that are outside the scope of their competen-
cies (see Ethical Standard 2.01, Boundaries of Com-
petence), such as working with culturally and
linguistically different clients whom they are not
multiculturally competent to serve.

Assessment by unqualified people may result
in misdiagnosis of the examinees’ presenting con-
cerns and potentially result in psychological harm
{Jacob & Hartshorne, 2006). Aiken and Groth-
Marnat (2006) suggested that the unqualified use
of assessments has greater consequences when
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assessing individuals (e.g., intelligence and person-
ality assessments) as opposed to groups because
misuse of assessment results can have direct nega-
tive consequences on people’s livelihoods, such as
being prescribed a treatment plan for an incorrect
diagnosis or being placed at the wrong educational
level or in the wrong job placement. In relation to
Principle A, Beneficence and Nonmaleficence, of the
APA FEthics Code, psychologists should be aware of
the boundaries or limitations of their competence to
prevent unqualified use of assessments and make
appropriate referrals or seek supervision or consul-
tation from specialists in these situations (Aiken &
Groth-Marnat, 2006). Furthermore, psychologists
are recommended to obtain access to or create a
directory of local assessment specialists for referral
purposes (Jacob & Hartsthorne, 2006).

Qualifications. According to Turner, DeMers, Fox,
and Reed (2001), qualified use of assessments often
includes graduate course work and supervised train-
ing experiences pertaining to the use of specific assess-
ments. In 2002, the Psychological Assessment Work
Group convened at the Competencies Conference:
Future Directions in Education and Credentialing in
Professional Psychology and identified a set of eight
core competencies in psychological testing:

1. A background in the basics of psychometric
theory.

2. Knowledge of the scieniific, theoretical,
empirical, and contextual bases of psycho-
logical assessment.

3. Knowledge, skill, and techniques to assess
the cognitive, affective, behavioral, and per-
sonality dimensions of human experience
with reference to individuals and systems.

4. The ability to assess outcomes of treatment/
intervention.

5. The ability to evaluate critically the multiple
roles, contexts, and relationships within
which clients and psychologists function, and
the reciprocal impact of these roles, contexts,
and relationships on assessment activity.

6. The ability to establish, maintain, and ander-
stand the collaborative professional relationship
that provides a context for all psychological
activity including psychological assessment.
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7. An understanding of the relationship
between assessment and intervention,
assessment as an intervention, and inter-
vention planning.

8. Techmical assessment skills that include: {a)
problem and/or goal identification and case
conceptualization, (b) understanding and

~ selection of appropriate assessment meth-
ods including both test and non-test data
(e.g., suitable strategies, tools, measures,
time lines, and targets), (c) effective appli-
cation of the assessment procedures with
clients and the various systems in which
they function, (d) systematic data gathering,
(e} integration of information, inference,
and analysis, (f) communication of findings
and development of recommendations to
address problems and goals, (g) provision
of feedback that is understandable, useful,
and responsive to the client, regardless of
whether the client is an individual, group,
organization or referral source. (Krish-
namurthy et al., 2004, pp. 732-733)

The Psychological Assessment Workgroup also
delineated core competencies of training programs
in providing quality educational and training experi-
ences for psychological testing.

Ethical responsibility for qualified use applies not
only to individual psychologists but also to tesi
developers with regard to the distribution of their
test materials. Standards for qualified use have been
established by test developers to prohibit unqualified
users’ access to test materials. Thus, test developers
should include information on the required qualifi-
cations for use in the test’s promotional materials
and require end users to meet the minimum regquire-
ments to purchase and use their tests and assess-
ments. Aiken and Groth-Marnat (2006) provided a
sample qualification form for test developers that
includes questions for the potential end user with
regard to the purpose for using the test, area of pro-
fessional expertise, level of training, specific courses
taken, and quality control over test use (e.g., test
security, appropriate tailoring of interpretations).

Assessment by trainees. Although APA Ethical
Standard 9.07 stipulates that psychologists should
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not promote ungualified use of assessments, an
exception is made for training purposes as long as
trainees have adequate supervision while the assess-
ments are provided. More specifically, for trainees to
be qualified in administering tests or assessments,
they must have been or concurrently be enrolled in
a graduate-level course, practicum externship, or
pre- ot postdoctoral training program that provides
training in the specific assessment that is being
administered. In addition to the formal training,
trainees must receive adequate supervision from a
qualified user of the test or assessment. In cases in
which unqualified trainees have not received suf-
ficient training and supervision to administer the
assessment, they must clearly inform examinees
that the test or assessment is being administered for
training purposes only and adequately describe the
limitations of their assessment interpretations, con-
clusions, and recommendations (Fisher, 2009}, ltis
important to note that when supervising psycholo-
gists sign their trainees’ assessment reports, they are
ultimately held responsible for the contents of the
report (Jacob & Hartshorne, 2006).

Obsolete Tests and Outdated Test Results
Psychologists are prohibited from basing their deci-
sions and recommendations on test data that are
outdated for the test's current use (Ethical Standard
9.08a) and from tests and assessments that are obso-
lete and not useful for the current use {(Ethical Stan-
dard 9.08b). Use of outdated test data is prohibited
because examinees may have changed since the time
of the prior assessment owing to such factors as
maturational and developmental effects, develop-
ment of new presenting problems, and changes in
the environment (Fisher, 2009). When outdated test
results are used, psychologists are obligated to pro-
vide an explanation for why outdated test data are
used and to clearly communicate the limitations of
such outdated information.

Old test data are often kept stored in outdated
files or databases even after examiners no longer
work at the testing location. In this situation, psy-
chologists are recommended to prevent the misuse
of outdated test results by taking reasonable steps to
remove or destroy obsolete data and files. In cases in
which clients or patients request that outdated test
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data be sent to a new clinician who is currently pro-
viding services to them, psychologists are recom-
mended to include a cover page detailing the
limitations of outdated test results,

APA Ethical Standard 9.08 also stipulates that
psychologists should not base their decisions and
recommendations on use of obsolete assessments.
According to Fisher (2009), tests developers often
revise their assessments to reflect significant
advances and changes in the theoretical constructs
underlying the psychological characteristics being
assessed; changes in the assessment’s test item valid-
ity owing to various cultural, educational, linguistic,
or societal influences; and shifts in the demograph-
ics of the target population, which in turn affect the
standardized norms and score cutoffs. Use of obso-
lete tests may be applicable when long-term compar-
isons of test performance are needed, but
psychologists are obligated to adequately describe
the differences between test versions and explain the
limitations of their comparisons when obsolete tests
are used. According to Fisher (2009), the expense
associated with updating to new versions is not an
adequate ethical justification for using obsolete tests
and assessments.

Test Scoring and Interpretation Services
APA Ethical Standard 9.09 applies to psychologists
who provide test scoring and interpretation services.
Within their promotional and other administrative
materials (e.g., manuals), these psychologists are
obligated to accurately describe the nature and pur-
pose of the assessments, the basis for the standard-
ized norms, and validity and reliability information
for their assessment results and interpretations and
to specify the qualifications for using the services.
When interpretations and recommendations from
assessment results are made, psychologists are obli-
gated to provide the theoretical rationale and psy-
chometric evidence for justifying their conclusions
and to adequately explain the limitations of their
interpretations and recommendations.

Ethical responsibility for the appropriate use of
test scoring and interpretation services also applies
to psychologists who are consumers of these ser-
vices. These psychologists are obligated to select sex-
vices that adequately provide evidence for the
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validity and reliability of their procedures for
administering, scoring, and interpreting test and
assessment results. Furthermore, psychologists
using these services are obligated to have the qualifi-
cations and competence to ensure that the scoring
and interpretations made by these services are con-
sistent with APA Ethical Standard 9.06, Interpreting
Assessment Results, When these services are used,
the HIPAA Notice of Privacy Practices obligates psy-
chologists to inform and obtain authorization from
their clients or patients to permit the release of test
or assessment information to these services.

Explaining Assessment Results

According to Ethical Standard 9.10, Explaining
Assessment Results, psychologists are obligated to
provide competent feedback to examinees, or to par-
ents or legal gnardians of minors, explaining any
interpretations, decisions, and recommendations in
relation to the purpose of testing. Groth-Marnat
(2009) recommended that the feedback begin with a
clear explanation of the rationale for testing, fol-
lowed by the nature and purpose of the assessment,
general conclusions drawn from assessment resuls,
limitations, and common misconceptions or misin-
terpretations of assessment results. When examinees
are minors, psychologists are obligated to provide
the feedback to both examinees and their parents or
legal guardians.

Sensitivity in the communication of assessment
results. The Standards for Educational and
Psychological Tests (AERA et al., 1999) stipulates
that simple, clear, everyday language should be used
when providing feedback so that the feedback is
readily understood by its recipients. Psychologists
should tailor their level of communication to
recipients’ personal characteristics, such as their
educational and linguistic backgrounds, level

of knowledge of psychological testing, and pos-
sible emotional reactions to the assessment results
(Groth-Marnat, 2009). With regard to the pos-
sible emotional reactions generated by feedback, it
may be helpful for psychologists to make available
options for follow-up counseling to facilitate ser-
vices for examinees who may need support in pro-
cessing the feedback information. When providing
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feedback on mental health status, Aiken and Groth-
Marnat (2006) recommended that the least stig-
matizing label be used to describe the examinees’
psychological conditions or diagnoses.

Written reports. In addition to the oral feedback
session, psychologists commonly provide written
reports to examinees, or their referral source, regard-
ing the assessment results, interpretations, and rec-
ommendations. Written reports should be centered
on referral questions and the purpose of the testing
and adequately describe the characteristics of the
examinees and how they relate to the assessments
used and the test situations (Aiken & Groth-Marnat,
2006). According to Jacob and Harrshorne (2006),
written reports should be comprehensible to both
professionals and nonprofessionals and should be
written in a succinet, clear, and comprehensible
manner while avoiding overgeneralizations {Aiken
& Groth-Marnat, 2006). Psychologists are respon-
sible for signing off on assessment reports only after
ensuring the accuracy of the contents contained in
the reports.

Maintaining Test Security

According to Ethical Standard 9.11, Maintaining
Test Security, psychologists are obligated to main-
tain the security of test materials, which are
defined as manuals, instruments, protocols, and
test questions or stimuli. As noted in Ethical Stan-
dard 9.04, although examinees have the right to
request and access test data, they do not have the
right to access test materials for reasons related to
threats to validity and copyright protection. For
these reasons, test materials should be stored in a
secure location, and only authorized and qualified
individuals should have access to them. Further-
more, test materials, even sample items, should not
be reprinted in any form, such as in newspapers
and magazines, without the written consent of the
test developers.

Threat to validity. A primary reason for the ethi-
cal obligation to maintain test security is the threat
to test validity that is posed when individuals have
access to test materials before administration of the
test. Having foreknowledge of the test questions

and answers may alter the psychometric properties
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of the test, including its standardized score cutoffs
and norms and validity (Fisher, 2009). Furthermore,
access to test materials before administration may
increase the likelihood of some individuals manipu-
lating their responses for purposes of malingering or
obtaining an unfair advantage on a given assessment
relative to others (Knapp & VandeCreek, 2003).

Copyright law. Pursuant to copyright protection
laws, it is illegal and an ethical violation to repro-
cduce test materials without obtaining permission
from test developers or publishers. Maintaining test
security allows for the protection of trade secrets
and honors the terms of agreement made with the
test publisher on obtaining access to the test materi-
als (Groth-Marnat, 2009). With regard to HIPAA,
which stipulates that examinees have the right to
access their protected health information (e.g., test
data), psychologists should separate, when appro-
priate, test materials from test data to protect the
copyrighted test materials from being disclosed
when releases of information are requested by cli-
ents or patients.

CROSS-CULTURAL ISSUES

Testing and assessment become inherently more
complex when considering cross-cultural issues.
Our position is that to be ethically and multicultur-
ally competent when conducting testing and assess-
ments, the psychologist should consider the client’s
cultural context. Approximately one third of the
U.S. population consists of ethnic minorities, and
when one includes the potential influence of other
diverse groups (e.g., language, disability, socioeco-
nomic status) on testing, it becomes evident that to
be competent in testing and assessment reguires
much more than basic knowledge of test use.

All of the principles described in APA’s (2010)
Ethical Principles of Psychologists and Code of Con-
duct apply to cross-cultural testing, yet two are
briefly highlighted that seem particularly salient.
These are Principle D (Justice) and Principle E
(Respect for People’s Rights and Dignity). First,
Principle D refers not only to equal access and [air-
ness but to psychologists’ ensuring that their biases,
boundaries of competence, and level of expertise do
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not influence their work and lead to unjust practices.

Second, Principle E refers to respecting differences
among individuals and cultural groups and the
belief in autonomous self-determination. Unfortu-
nately, sound ethical testing practices have not
always been the norm when considering the history
of the testing movement in psychology. Although
progress in ethical testing practices has been made
over the years and the field has improved signifi-
cantly in the development, measurement, and
implementation of testing with regard to culture,
further developments are needed.

Psychological testing has made great strides in
the understanding of psychological constructs, and
it continues to do so. It also has a well-referenced
history of bias against those who are not White,
middle class, and male. The acceptance of the belief
in universality, that the mainstream American expe-
rience is applicable to everyone, has long been at
odds with a multicultural framework. This frame-
work states that testing and assessment cannot be
uniformly applied to all groups (Leong, Qin, &
Huang, 2008). Using a simple example, readers
would probably agree that assessing women if a test
was normed on men or adults if a test was normed
on elementary school-aged children would not be
ethically appropriate. Similarly, there may be con-
cerns about the application of tests primarily
normed on the dominant group when considering
use with nondominant group members. Consistent
with many psychologists today, Burlew (2003) caa-
tioned against taking a universal philosophical
approach in that theories may not be transferable
across cultures, that researchers are limited from
developing alternative theories, that protective mea-
sures unique to a particular cultural group are
neglected, and that any deviation from the universal
perspective leads to a pathological or deviational
view of nondominant cutgroups. Only during the
past few decades has research attention been given
to the inclusion of diverse individuals and groups as
they relate to the richness in understanding human
behavior.

Etic Versus Emic
Validity {rom a cross-cultural perspeciive begins
with knowledge of differences between etic and
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emic approaches to testing. Simply defined, etic
approaches assess constructs across cultures,
whereas emic approaches examine a construct
within a particular culture. Understanding these
validity issues is crucial when developing or using
tests because tests are generally developed within a
particular cultural context. Both etic and emic
approaches are discussed in greater detail next, and
examples from history are included to highlight eth-
ical issues that have emerged.

Etic

Psychological testing has been at the forefront of
controversy since the early part of the 20th century
because of differences found among ethnic groups
on a variety of tests, most notably intelligence tests.
Imposed etics surrounding psychological assess-
ment probably began with Galton’s (1883/2003)
treatise, “Inquiries Into Human Faculty and Its
Development.” This document led to the “mental
test,” which then helped launch psychology’s ver-
sion of the engenics movement (Schultz & Schultz,
2011). Other psychologisis such as Cattell, God-
dard, and Terman were influential in launching
intelligence and ability testing into conventional
psychology. These famous psychologists, along with
other equally as recognizable names such as Yerkes,
were influential in putting forth testing practices
that were unfavorable toward ethnic minorities,
those of lower socioeconomic status, and others.
More recently, Herrnstein and Murray’s (1994} con-
troversial book The Bell Curve revived the debate
over the relationship among (primarily ethnic)
groups and intelligence. Their thesis that ethnic
minorities do not score well on tests of intelligence
and achievement because of genetic and biological
limitations harkens back to earlier testing history in
psychology (for a review of the issues surrounding
The Bell Curve and a rebuttal, see Jacoby & Glau-
berman, 1995},

Culturally appropriate and ethical test develop-
ment has recently gained significant attertion in the
professional literature (e.g., Dana, 2005; Groth-
Marnat, 2009). In this vein, to work toward compe-
tent, ethical, and culturally valid testing practices,
psychologists and others have begun discussing test
equivalence (or invariance). Fquivalence refers to the
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degree to which the parameters of a test’s measure-
ment model are comparable across groups (Cheung,
van de Vijver, & Leong, 2011). Measurement equiv-
alence is a prerequisite before one can make reason-
able and ethical interpretations of the results across
cultural groups. Historically, equivalence in psycho-
logical testing was omitted or significantly flawed
given that many psychological tests were either
normed on or developed in a framework of the dom-
inant culture. Quite simply, using a psychological
test that has not included a broader multicultural
framework may introduce bias and is ethically dubi-
ous. It may be unethical because, among a myriad
reasons, the psychologist is not acting competently
and the foundation on which the tesis were devel-
oped is flawed. More specifically, the APA Ethics
Code acknowledges that ethical test use requires
that the test be appropriate for the individual or
group under investigation. Determination of
whether a psychological instrument is valid for use
with a particular cultural group is based on multiple
factors, such as an individual’s level of accultura-
tion, translation of the instrument, language abili-
ties, whether the construct measured with the
instrument is consistent across cultures, and norm
availability, among others. These can be accom-
plished through the assessment of four types of
equivalence: linguistic, conceptual, metric, and
functional (Leong, Leung, & Cheung, 2010).

Linguistic Equivalence

Linguistic equivalence, or translation equivalence, is
primarily concerned with the translation of a psy-
chological instrument and its application in another
culture (Groth-Marnat, 2009). Brislin (1970) was
one of the first te discuss the back-translation
method, which involves translating an instrument
into another language and then back-translating it
into the primary language. The two versions are
compared, and differences are resolved. Linguistic
equivalence merely permits comprehensibility and
does not, however, postulate about the instrument’s
validity. It is still 2 commeon translation method,
although more recent procedures regarding the area
of linguistic equivalence are expounded on in Ham-
bleton, Merenda, and Spielberger (2005) and Vol-
ume 3, Chapter 26, of this handbook.
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Conceptual Equivalence

Unfortunately, linguistic equivalence may be suffi-
cient with some tests, but conceptual equivalence is
also needed to behave in the highest ethical manner.
Conceptual equivalence determines the degree to
which a concept is consistent cross-culturally. This
concept is more difficult to attain because what may
be considered a similar concept between cultures
may actually be a close proximity to it or interpreted
differently altogether, resulting in conceptual vari-
ability. To decrease this variability, Usunier (1998)
suggested that the translation process include multi-
ple sources and target languages. Briefly, multiple
native speakers independently develop words con-
sistent with a concept, and a cross-cultural research
team identifies the most commonly cited terms and
back-translates them, Ftic and emic conceptual
dimensions are then determined (see also Leong

et al., 2010).

Metric Equivalence

Metric equivalence is concerned with whether the
psychometric properties of an instrument are con-
sistent across cultural groups (Groth-Marnat, 2009},
This type of equivalence is delineated into two cate-
gories, measurement invariance and structural
invariance. Measurement invariance is related to
vartables' relationships to latent constructs, whereas
structural invariance involves the actual latent vari-
ables themselves. Another way of considering the
two is that measurement invariance is concerned
with consistent matrices and scalar equivalence, for
example, whereas structural invariance is concerned
with whether the structural models, for example, are
consistent across cultural groups. The more metric
variability introduced, the greater the likelihood is
that using the test across cultures is invalid and
unethical.

Functional Equivalence

Funcrional equivalence addresses the idea that pat-
terns of relationships between various constructs
and a target measure are equivalent. If one construct
in one culture does not function in the same manner
in another culture, then variability is increased. For
example, cognitive distortions may be associated
with depression in one culture but not in another,
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To test for cognitive distortions in one culture
because of its cultural consideration as a common
feature of depression in another culture could be
inaccurate. To derive meaning and make interpreta-
tions from test results based on functional invari-
ance could be considered unethical behavior (for a
brief overview of strategies to offset measurement
inequivalence, see Leong et al., 2008, 2010).

At least five ethical standards should be consid-
ered when evaluating tests without equivalence. We
first consider a translated test developed in the Eng-
lish language and administered, for example, to an
individual whose native language is Spanish. As
indicated earlier, Ethical Standards 9.01, 9.02, and
9.06 are directly related to test use, and these three
standards are central to linguistic equivalence. Stan-
dard 9.01, Bases for Assessments, states, “Psycholo-
gists base the opinions contained in their
recommendations, reports, and diagnostic or evalua-
tive statements, including forensic testimony, on
information and techniques sufficient to substanti-
ate their findings” (APA, 2010, p. 12). Without
linguistic equivalence, for example, a simple transla-
tion without the back-translation, the psychologist
is acting unethically because whether the translation
is accurate is not clear. Whether the results can be
used to substantiate the findings cannot be known.

Additionally, Ethical Standard 9.02, Use of
Assessments, states,

(a) Psychologists administer, adapt,
score, interpret, or use assessment tech-
niques, interviews, tests, or instruments
in a manner and for purposes that are
appropriate in light of the research on
or evidence of the usefulness and proper
application of the technigues.

(b) Psychologists use assessment
instruments whose validity and reliabil-
ity have been established for use with
members of the population tested. When
such validity or reliability has not been
established, psychologists describe the
strengths and limitations of test results
and interpretation.

(c) Psychologists use assessment meth-
ods that are appropriate to an individual's
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language preference and competence,
unless the use of an alternative language
is relevant to the assessment issues. (APA,
2010, p. 12)

Standard 9.06, Interpreting Assessment Results
states,

?

When interpreting assessment results,
including automated interpretations, psy-
chologists take into account the purpose
of the assessment as well as the various
test factors, test-taking abilities, and
other characteristics of the person being
assessed, such as situational, personal,
linguistic, and cultural differences, that
might affect psychologists’ judgments

or reduce the accuracy of their interpre-
tations. They indicate any significant
limitations of their interpretations, (APA,
2010, p. 13)

Two general competence standards are applicable
as well. Standard 2.01(h), Boundaries of Compe-
tence, states,

Where scientific or professional knowl-
edge in the discipline of psychology
establishes that an understanding of
factors associated with age, gender,
gender identity, race, ethnicity, culture,
national origin, religion, sexual orienta-
tion, disability, language, or socioeco-
nomic status is essential for effective
implementation of their services or
research, psychologists have or obtain
the training, experience, consultation,
or supervision necessary to ensure the
competence of their services, or they
make appropriate referrals, (APA, 2010
p.5)

Finally, Ethical Standard 2.04, Bases for Scientific
and Professional Judgments, indicates that psychol-
ogists should use only the best scientific and profes-
sional methods in their work. Unless linguistic
equivalence is achieved to the highest standard pos-
sible, then the psychologist is in danger of failing to
measure up to this standard.

L]
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Emic

The emic approach to test use has historically been
at odds with the etic approach. An emic approach is
consistent with an indigenous approach in that it is
culture specific. In essence, tests are developed for
particular groups under investigation without the
need to expand them to other groups. It is limited in
that a narrow understanding of a particular group
does not increase one’s broader understanding of
psychological processes common to all individuals.
However, we believe that more culture-specific tests
are needed to gain a more robust understanding of
diverse groups. Further theory development inte-
grating both mainstream and indigenous psycholo-
gies will occur through increased development and
recognition of culturally specific tests (Morris,
Leung, Ames, & Lickel, 1999).

Although development and assessment of
culture-specific tests has increased, a combined
etic~emic approach to testing and assessment has
recently received increased attention. Constructs
derived indigenously are combined with local inter-
pretations of universal constructs to offer a compre-
hensive measurement instrument relevant to a
particular cultural context. Using an international
example, the Chinese Personality Assessment Inven-
tory {Cheung et al., 1996) is an instrument that
combines both etic and emic perspectives, Local
expressions of Chinese culture from a variety of
China’s regions served as the foundation for both
culturally relevant and universal constructs. It over-
laps with the Big Five scales, but a relational factor
also emerged that is consistent with collectivistic
cultures, It has great promise for future test develop-
ment owing to the methodological approach taken,
and it has been used in multiple regions of the world
(Leong et al., 2010).

Additional Ethical Test Practices

and Diversity

The APA Ethics Code has ethical practice standards
that have relevance to diverse communities. These
standards should be considered from a contextual
framework. Some were mentioned earlier when dis-
cussing equivalence issues and two others are high-
lighted next. Although not explicitly stated,
Standard 9.07, Assessment by Unqualified Persons,
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applies to those lacking sufficient cultural compe-
tence. For example, even culturally competent psy-
chologists should be cognizant that not everyone
with whom they work has the same level of cultural
expertise. Colleagues should not be asked to admin-
ister, score, and interpret tests without proper
understanding of their cultural context. When con-
sidering culture, this standard is also related to Stan-
dard 9.02, Use of Assessments. Standard 9.10,
Explaining Assessment Results, becomes particu-
larly salient when considering individuals whose
second or third language is English and those who
are unfamiliar with the purpose of testing, This stan-
dard is also related to Standard 9.03, Informed Con-
sent in Assessments.

Although they are discussed in terms of school
psychology assessments, Jacob and Hartshome (2007)
perhaps best summarized the ethical issues that arise
from conducting broader culturally valid assessmenits.
They determined that assessments should be multifac-
eted, comprehensive, fair, valid, and useful. As psy-
chologists' understanding of cultural tests and
assessments increases and becomes integrated into
test development and use, they will feel comfortable
using tests that cover these five issues, leading to
greater ethical and cultural competence.
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Autism spectrum disorder is characterized by patterns of delay and deviance in the develop-
ment of social, communicative, and cognitive skills that arise in the first years of life. Although
frequently associated with intellectual disability, this condition is distinctive in its course,
impact, and treatment. Autism spectrum disorder has a wide range of syndrome expression
and its management presents particular challenges for clinicians. Individuals with an autism
spectrum disorder can present for clinical care at any point in development. The multiple
developmental and behavioral problems associated with this condition necessitate multidisci-
plinary care, coordination of services, and advocacy for individuals and their families. Early,
sustained intervention and the use of multiple treatment modalities are indicated. J. Am. Acad.
Child Adolesc. Psychiatry, 2014;53(2):237-257. Key Words: autism, Practice Parameters,
guidelines, developmental disorders, pervasive developmental disorders

Assessment and Treatment of Children,

Adolescents, and Adults with Autism
and Other Pervasive Developmental Disorders’
was published, several thousand research and
clinical articles have appeared and the diag-
nostic criteria for autism have changed. This
Parameter revision provides the opportunity to
update the previous version and incorporate
new research. Because the extant body of
research was performed under the DSM-IV-TR
diagnostic schema, the evidence will be pre-
sented using that terminology. This Parameter
js applicable to evaluation of children and ad-
olescents (<17 years of age) but often will have
some relevance to adults. This document pre-
sumes basic familiarity with aspects of normal
child development and child psychiatric diag-
nosis and treatment. Unless otherwise noted,
the term child refers to adolescents and
younger children, and parents refers to the

S ince the first Practice Parametér for the
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child’s primary caretakers regardless of
whether they are the biological or adoptive
parents or legal guardians.

METHODOLOGY

The first version of this Parameter was published
in 1999. For this revision, the literature search
covered the period from 1991 to March 19, 2013
using the PubMed, PsycINFO, Cochrane, and
CINAHL (EBSCO) databases. The initial searches
were inclusive and sensitive. Search terms were a
combination of MeSH headings and keywords,
and the MeSH headings were adjusted to terms
used by PsycINFO and CINAHL by using their
thesauri.

In PubMed the MeSH terms autistic disorder,
childhood development disorders—peruvasive, Asperger®,
and Rett* and the keyword autism were searched.
The initial search yielded 20,807 results. Then, the
results were limited to English, human, all child
(0 fo 18 years), and 1991 to March 19, 2013. Addi-
Hional limits included classic article, clinical trial,
comparative study, controlled clinical trial, eva-
luation studies, guideline, historical article, meta-
analysis, practice guideline, multicenter study,
randomized controlled trial, review, twin study,
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and validation studies. The refined PubMed search
yielded 3,613 articles.

In the PsycINFO database subject headings
(focused) of autism, autistic thinking, pervasive
developmental disorders, retts syndrome, aspergers,
and keyword autism were searched. The initial
gearch returned 24,875 ariicles and was then
limited to English, childhood: birth to age 12yrs,
adolescence: age 13-17 yrs, peer reviewed journal, and
1991 to March 19, 2013. The refined PsycINFO
search yielded 9,583 articles.

In the Cochrane Database of Systematic Re-
views, keywords of autism, autistic, rett”, asperger”,
or (pervasive and disorder” and develop™) were
searched without additional limits. The Cochrane
search yielded 95 articles. An additional 517 ar-
ticles were retrieved from the CINAHL database,
after excluding Medline articles, by searching
qutistic disorder, autism, asperger syndrome, child
development disorders, pervasive, and rett syndrome.

A total of 13,808 articles were identified and
exported to the EndNote reference management
program. After removing duplicate references,
the resulting yield from the comprehensive
search was 9,581 articles.

The titles and abstracts of all articles were
reviewed. Studies were selected for full fext
review based on their place in the hierarchy of
evidence (e.g., randomized controlled trials),
quality of individual studies, and generalizability
to clinical practice. The search was augmented by
review of articles nominated by expert reviewers
and further search of article reference lists and
relevant textbook chapters. A total of 186 articles
were selected for full text examination.

CLINICAL PRESENTATION AND COURSE
Autism was first described in 1943 by Kanner”
who reported on 11 children with an apparently
congenital inability to relate to other people but
who were quite sensitive to change in the
nonsocial environment. Kanner emphasized that
the lack of interest in people was in stark contrast
to the profound social interest of normal infants.
He also observed that when language devel-
oped at all, it was marked by echolalia, pronoun
reversal, and concreteness. The children also
exhibited unusual, repetitive, and apparently
purposeless activities (stereotypies). Autism was
initially believed to be a form of childhood psy-
chosis, but, by the 1970s, various lines of evidence
made it clear that autism was highly distinctive,
By 1980, autism was officially recognized as a
diagnosis in DSM-III

Under DSM-IV-TR, the diagnosis of autism
required disturbances in each of 3 domains: social
relatedness, communication/play, and restricted
interests and activities with onset by 3 years of
age* The disturbance in social relatedness 1s
striking and includes marked impairment in
nonverbal communication, peer relationships,
and social-emotional reciprocity. Impairments in
communication include a delay or total lack of -
spoken language (without an attempt to
compensate through other means) or, for verbal
individuals, a marked difficulty in the ability to
sustain or initiate conversation, stereotyped and
repetitive (or idiosyncratic) language, and lack of
developmentally appropriate make-believe or
social play. Impairment in interests and activities
includes encompassing preoccupations, adher-
ence to apparently nonfunctional routines or rit-
uals, stereotypies and motor mannerisms, and
persistent preoccupation with parts of objects.

There is variability in the age at which children
may present the features essential for this diag-
nosis.> Preschool children with autism typically
present with marked lack of interest in others,
failures in empathy, absent or severely delayed
speech and communication, marked resistance to
change, resiricted interests, and stereotyped
movements. Common parental concerns include
a child’s lack of language, inconsistencies in
responsiveness, or concerm that the child might be
deaf. In children with autism, social and commu-
nication skills usually increase by school age;
however, problems dealing with change and
transitions and various self-stimulatory behaviors
(sometimes including self-injury) also may become
more prominent during this time.® In adolescence,
a small number of individuals with autism make
marked developmental gains; another subgroup
will behaviorally deteriorate {e.g., tantrums, self-
injury, or aggression). Children and adolescents
with autism have an increased risk for accidental
death (e.g., drowning).” Predictors of ultimate
outcome include the presence of communicative
speech by 5 years of age and overall cognitive
ability (IQ). Evidence that earlier detection
and provision of services improves long-term
prognosis makes early diagnosis particularly
important.8

The DSM-IV-TR category of pervasive devel-
opmental disorders included autistic disorder,
Rett’s disorder, Asperger’s disorder, childhood
disintegrative disorder, and pervasive develop-
mental disorder not otherwise specified (PDD-
NOS). Rett's disorder was described by Andreas
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Rett in 1966 in a series of girls with unusual hand
washing/wringing stereotyped mannerisms. In
most cases, Rett’s disorder is caused by mutations
in the gene MeCP2 (methyl-CpG-binding protein
2).” Head circumference and development are
normal at birth and during infancy. Before 4 years
of age, head growth decelerates, purposeful hand
movements are lost, and characteristic stereo-
typed hand movements (wringing or washing)
develop.'” The central role of MeCP2 mutations in
this disorder makes it clear that boys may carry
the same mutations that lead to the full syndrome
in girls, but with differing clinical manifestations
ranging from fatal encephalopathy™ to progres-
sive but nonfatal developmental disorder” to
nonspecific X-linked intellectual disability."®

Childhood disintegrative disorder (CDDD) was
first described by Theodor Heller in 1908.'* This
condition is characterized by a period of at least 2
years of normal development, followed by a
marked deterioration and clinically significant loss
of at least 2 skills in the areas of receptive or
expressive language, social skills, toileting skills,
play, or motor skills.'* The onset of CDD is highly
distinctive, typically occurring at 3 to 4 years of
age and can be gradual or abrupt. Sometimes
parents report that the child experienced a period
of anxiety or dysphoria before onset of CDD
symptoms. Once established, CDD resembles
autism in clinical features,'* but the outcome is
poor. The child typically becomes mute or, at best,
regains limited speech.

Asperger’s disorder was described in 1944 but
not officially recognized until DSM-IV. Unlike
children with autism, individuals with Asper-
ger's disorder do not present with delays in lan-
guage acquisition or with unusual behaviors and
environmental responsiveness during the first
years of life. Consequently, parents often have no
concerns about their child’s early development.'®
Asperger originally described children who were
precocious in learning to talk but who then talked
in a formal, pedantic, 1-sided way, often about a
topic of circumscribed interest.'® Social diffi-
culties arise due to this idiosyncratic, 1-sided so-
cial style. The outcome in Asperger’s disorder
generally appears to be better than that for
autism, although this may, in part, relate to
better cognitive and/or verbal abilities.>!”

The term pervasive developmental disorder
not otherwise specified (PPD NOS) (also some-
times termed atypical PDD or atypical autism)
encompasses subthreshold cases on the autism
spectrum, e.g., cases in which full criteria for one

of the explicitly defined PD)Ds are not met, but
the child has problems in social interaction and
some difficulties in communication or restricted
patterns of behavior. Although studies are
limited, individuals with PDD-NOS typically
have been characterized as less impaired, having
fewer repetitive behaviors, and having a better
prognosis than persons with autism."®

DSM-IV-IR to DSM-5

Because there was little evidence to support reli-
able and replicable diagnostic differences among
the various DSM-IV-TR PDDs,"” the -DSM-5
workgroup on neurodevelopmental disorders
subsumed the prior categories under the new
diagnosis of autism spectrum disorder {ASD) in
the DSM-5. Diagnostic domains were reduced
from 3 to 2, focusing on social communication
and interaction deficits and resiricted, repetitive
patterns of behaviors and interests. The strict
requirement for onset before 3 years of age was
changed to onset in the early developmental
period, the occurrence of potential sensory ab-
normalities was incorporated, and a severity scale
for impairments in each of the 2 core domains
was included. Diagnostic reporting now includes
specifiers that may enhance descriptive subtyp-
ing of the population, including specifiers for the
presence or absence of intellectual impairment,
language impairment, catatonia, and known
medical, genetic, or environmental factors. The
new criteria allow for a history of symptoms that
may not be present currently, recognizing that
through intervention or normal development
some children with autism no longer present
some symptoms later in life. It will be some years
before the implications of these changes for
autism prevalence and other facets of assessment
and treatment can be fully assessed.

EPIDEMIOLOGY

Many studies, mostly conducted outside the
United States, have examined the prevalence of
autism or, less commonly, ASD or PDDs.'” Of the
approximately 36 surveys of autism available,
prevalence estimates for autistic disorder range
from 0.7 in 10,000 to 72.6 in 10,000."® The vari-
ability in estimates reflects different factors,
including changes in definition. When the 18 sur-
veys conducted since the introduction of the
DSM-IV criteria are considered, estimates ranging
from 10 in 10,000 to 16 in 10,000, with a median
prevalence of 13 in 10,000, are obtained.*® The
most recent study by the Centers for Disease
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Control and Prevention estimated the prevalence
of ASD in the United States as 11.3 in 1,000.”
Contrary to popular perception, data from 7 sur-
veys suggest that rates of Asperger’s disorder are
in fact lower than for typical autism (2.6 in 10,000
or one fifth as common as typical autism).'®

Recent observations of higher rates of autism
have led to concern that the prevalence of this dis-
order may be increasing. Various factors may
contribute to an apparent increase,” such as dif-
ferences in diagnostic criteria and diagnostic prac-
tices, the age of children screened, and the location
of the study (see Fombonne™® for discussion).

Autism is approximately 4 fimes more com-
mon in males than in females, but females with
autism tend to have more severe intellectual
disability. Although the original report by Kan-
ner” suggested a predominance of autism in more
educated families, subsequent work has not
shown this. Current approaches to the diagnosis
of ASD appear to work well internationally and
cross—culturally,” although cultural aspects of the
condition have not received much attention.™
Within the United States, there may be underdi-
agnosis in some circumstances (e.g., in disad-
vantaged inner-city children).”?

ETIOLOGY

Neurobiology

Electroencephalographic (EEG) abnormalities and
seizure disorders are observed in as many as 20%
t0 25% of individuals with autism.? The high rates
of epilepsy suggsest a role for neurobiologic factors
in autism.’®**** The number of areas affected
by autism suggests that a diverse and widely
distributed set of neural systems must be affected.
Although various theories have posited potential
loci for difficulties, definitive data are lacking.
Postmortem studies have shown various abnor-
malities, particularly within the limbic system.”
Functional magnetic resonance imaging proce-
dures have identified difficulties in tasks in-
volving social and affective judgments and
differences in the processing of facial and non-
facial stimuli?® Structural magnetic resonance
imaging has shown an overall brain size increase
in autism, and diffusion tensor imaging studies
have suggested aberrations in white matter tract
development.” One of the most frequently repli-
cated neurochemical findings has been the eleva-
tion of peripheral levels of the neurotransmitter
serotonin. The significance of this finding remains
unclear. A role for dopamine is suggested given

the problems with overactivity and stereotyped
mannerisms and the positive response of such
behaviors to neuroleptic medications.*®

During the past decade, much concern has
focused on vaccines as a possible posinatal
environmental cause for ASD, with the concern
focused on the possibility that the measles-
mumps-rubella vaccine may cause autism or
that thimerosal (a mercury-containing preserva-
tive now removed from all single-dose vaccines)
might do s0.”° The preponderance of available
data has not supported either hypothesis (see
Rutter® for a review). However, a possible role of
the immune system in some cases of autism has
not been ruled out.*

Newropsychological correlates of ASD include
impairments in executive functioning (e.g., simulta-
neously engaging in multiple tasks),”” weak central
coherence (integrating information into meaningful
wholes),®® and deficits in theory-of-mind tasks
(taking the perspective of another person).**

Familial Pattern and Genetic Factors

The high recurrence risk for autism in siblings
and even higher concordance for autism in
identical twins has provided strong support for
the importance of genetic factors.* Higher rates
of autism are consistently noted in siblings of
affected children. Recurrence risk has typicaily
been cited at 2% to 10%, but a recent prospective
longitudinal study has reported a rate of 18.7%
when the broad autism spectrum is considered.®
Identified risk factors for ASD appear to include
closer spacing of pregnancies, advanced maternal
or paternal age, and extremely premature birth
(<26 weeks' gestational age)***® In addition,
high rates of learning/language problems and
social disability and a possible increase in the risk
for mood and anxiety disorders has been noted in
family members.

It is now clear that multiple genes are involved
in autism.*>® Over the past several years, studies
have supported a role for common (present in >5%
of the general population) and rare genetic varia-
tions contributing to autism.*’ The rate of progress
in gene discovery has been increasing rapidly over
the past several years and these results are already
beginning to influence clinical practice with regard
to genetic testing, as noted below.*!

DIFFERENTIAL DIAGNOSIS
ASD must be differentiated from specific develop-

mental disorders (including language disorders),
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sensory impairments (especially deafness), reactive
attachment disorder, obsessive-compulsive dis-
order, intellectual disability, arxiety disorders
including  selective mutism, childhood-onset
schizophrenia, and other organic conditions.

A diagnosis of autism is made when the
requisite DSM-5 symptoms are present and other
disorders have been adequately ruled out. In
autism it is typical for parents to report that
there was no period of normal development or
that there was a history of unusual behaviors
(e.g., the child seemed too good and undemand-
ing as an infant). Less commonly, a period of
apparently normal development is reported before
a regression (loss of skills). The topic of regression
in autism remains an active area of current inves-
tigation. Developmental regression is typical in
Rett syndrome but also can be observed in
other conditions (e.g., childhood-onset schizo-
phrenia or degenerative CNS disorders).

Developmental language disorders have an
impact on socialization and may be mistaken for
an ASD. The distinction is particularly difficult in
preschool children. However, 2 behaviors have
been reported to consistently differentiate autistic
children from language-impaired peers at 20 and
42 months of age, namely pointing for interest
and use of conventional gestures.*” Similarly,
differentiating mild to moderate developmental
delay from ASD may be difficult, particularly
when evaluating the younger child (see Chawarska
and Volkmar® for a detailed discussion). One
study identified some items on the Autism Diag-
nostic Interview that differentiated between these
2 groups at 24 months, especially directing atten-
tion (showing) and attention to veice (Table 1).43-56
At 36 months, 4 items correctly classified all
subjects: use of other’s body, attention to voice,
pointing, and finger mannerisms. From 38 to 61
months, children with autism were more likely
to show impaired nonverbal behaviors {such as
eye contact) to regulate social interaction. In
childhood, there may be diagnostic overlap be-
tween ASD and attention-deficit/hyperactivity
disorder, making the differential diagnosis
difficult.”*®

Children with reactive attachment disorder
may exhibit deficits in attachment and therefore
inappropriate social responsivity, but these usu-
ally improve substantially if adequate caretaking
is provided. Obsessive-compulsive disorder has a
later onset than ASD, is not typically associated
with social and communicative impairments, and
is characterized by repetitive patterns of behavior

that are ego dystonic. Symptoms that characterize
anxiety disorders, such as excessive worry, the
need for reassurance, the inability to relax, and
feelings of self-consciousness, are also seen in
ASD, particularly in higher functioning in-
dividuals. However, the 2 conditions can be
differentiated by the prominent social and
communicative impairments seen in ASD but not
anxiety disorders, and the developed social insight
of children with anxiety disorders, which is not
seen in ASD. Differentiating childhood schizo-
phrenia from autism can be difficult, because they
are characterized by social impairments and odd
patterns of thinking. However, florid delusions
and hallucinations are rarely seen in autism.

COMORBIDITIES

Given difficulties in communication (e.g., mutism)
and cognitive impairment, issues of comorbidity
in ASD can be quite complex. The process of
diagnostic overshadowing (the tendency to fail
to diagnose other comorbid conditions when
a more noticeable condition is present} may
occur.” Attempts to determine comorbidity
prevalence in ASD have been hampered by
methodologic issues, although most studies have
shown increased rates of anxiety and attentional
disorders.®’

In most epidemiologically based samples of
persons with autistic disorder, approximately
50% exhibit severe or profound intellectual
disability, 35% exhibit mild to moderate intellec-
tual disability, and the remaining 20% have
IQs in the normal range.’® For children with
autistic disorder, verbal skills are typically more
impaired than nonverbal skills. For children with
Asperger’s disorder, the reverse pattern is some-
times observed and the profile of nonverbal
learning disability may be present.’! Clearly, in-
tellectual impairment is not an essential diag-
nostic feature of autism, and thus it is necessary
and important for the diagnosis of intellectual
disability to be made.

A range of behavioral difficulties can be
observed in ASD, induding hyperactivity,
obsessive-compulsive phenomena, self-injury,
aggression, stereotypies, tics, and affective
symptoms. The issue of whether these qualify as
additional disorders is complex.’ Affective
symptoms are frequently observed and include
lability, inappropriate affective responses, anxi-
ety, and depression. Impairments in emotion
regulation processes can lead to under- and
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over-reactivity.®? Overt clinical depression is some-
times observed and this may be particularly true
for adolescents with Asperger’s disorder.”” Case
reports and case series have suggested possible
associations with bipolar disorders and tics and
Tourette’s syndrome. Bullying involvement,
including victimization and perpetration, occurs
more frequently in general educational setiings.®®

Attentional difficulties also are frequent in
autism, reflecting cognitive, language, and social
problems.®* The historical prohibition on making
an additional diagnosis of attention-deficit/
hyperactivity disorder in those with ASD has
been removed in the DSM-5. Notably, a subset of
children with ASD with elevated scores for hy-
peractivity showed a 49% response rate in a large
randomized controlled trial of methylphenidate
treatment.’*

EVIDENCE BASE FOR PRACTICE
PARAMETERS

In this Parameter, recommendations for best

assessment and treatment practices are stated in

accordance with the strength of the underlying
- empirical and/or clinical support.

e (Clinical standard [CS] is applied to recom-
mendations that are based on rigorous empir-
ical evidence (e.g., meta-analyses, systematic
reviews, individual randomized controlled tri-
als) and/or overwhelming clinical consensus.

e (linical guideline [CG] is applied to recom-
mendations that are based on strong empirical
evidence (e.g., nonrandomized controlled trials,
cohort studies, case-control studies) and/or
strong clinical consensus.

¢ Clinical option [OF] is applied to recommen-
dations that are based on emerging empirical
evidence (e.g., unconfrolled trials or case se-
ries/reports) or clinical opinion but lack strong
empirical evidence and/or strong clinical
consensus.

¢ Not endorsed [NE] is applied to practices that
are known to be ineffective or contraindicated.

The strength of the empirical evidence is rated
in descending order as follows:

e [rct] Randomized controlled trial is applied to
studies in which subjects are randomly
assigned to af least 2 treatment conditions.

e [ct] Controlled trial is applied to studies in
which subjects are nonrandomly assigned to at
least 2 treatment conditions.

o [ut] Unconirolled trial is applied to studies in
which subjects are assigned to 1 treatment
condition.

e [cs] Case series/report is applied to a case
series or a case report.

ASSESSMENT

Recommendation 1. The developmental assess-
ment of young children and the psychiatric
assessment of all children should routinely include
questions about ASD symptomatology [CS].

Screening should include inquiries about the
core symptoms of ASD, including social relatedness
and repetitive or unusual behaviors. Screening
instruments have been developed that may be
helpful to the clinician. Some of these instruments
are completed by clinicians and others by primary
caregivers (Table 1).*°° Screening is applicable
to young children and to infants, when the diag-
nosis may first be considered. In some instances,
screening may be relevant to older children,
e.g., those who are more intellectually able and
whose social disability is therefore more likely to
be detected later.

Recommendation 2. If the screening indicates
significant ASD symptomatology, a thorough
diagnostic evaluation should be performed to
determine the presence of ASD [CS].

Currently, biological diagnostic markers are
not available and diagnosis rests on careful
examination of the child. A standard psychiat-
ric assessment should be followed,® including
interviews with the child and family and a re-
view of past records and historical information.
The history and examination should be con-
ducted with careful consideration of DSM-5
diagnostic criteria. Although the DSM-5 criteria
are intended to be independent of age and
intellect, the diagnosis of autism in infants and
very young children is more challenging, and
some features (e.g., stereotyped movements)
may develop later.” Systematic attention to
the areas relevant to differential diagnosis
is essential. Information on the nature of changes
over the course of development, e.g., in re-
sponse to intervention, is helpful. The history
should include a review of past and current
educational and behavioral interventions and
information regarding family history and rele-
vant psychosocial issues. Consideration of
possible comorbid diagnoses is an important
focus of assessment.
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Observation of the child should focus on
broad areas of social interaction and restricted,
repetitive behaviors. The child’s age and devel-
opmental level may dictate some modification in
assessment procedures. Clinicians should be
sensitive to ethnic, cultural, or socioeconomic
factors that may affect assessment.

Various instruments for the assessment of ASD
have been developed (Table 1435 see Coonrod
and Stone®® for a review). As a practical matter,
all these instruments vary in their usefulness for
usual dlinical practice. Some require specific
training. The use of such instruments supple-
ments, but does not replace, informed clinical
judgment.’

Recommendation 3. Clinicians should coordi-
nate an appropriate multidisciplinary assess-
ment of children with ASD [CS].

All children with ASD should have a medical
assessment, which typically includes physical ex-
amination, a hearing screen, a Wood's lamp ex-
amination for signs of tuberous sclerosis, and
genetic testing, which may include G-banded
karyotype, fragile X testing, or chromosomal
tmicroarray. In a community sample of children
with ASD, diagnostic yields were 2.5% for karyo-
type testing, 0.57% for fragile X testing, and 24%
for chromosomal microarray. 7 Chromosomal
microarray has been recommended by medical
geneticists as the standard of care for the initial
evaluation of children with developmental dis-
abilities and/or ASDs®® These tests currently
detect known abnormalities clearly associated
with increased rates of ASD ({eg. 15q11-13
maternal duplications and duplications and de-
letions of chromosome 16p11.2) and genetic vari-
ations of uncertain significance. Recent data from a
study of families with only a single affected child
have shown that lower IQ is not a strong predictor
of a positive chromosomal finding.” Any
abnormal or indeterminate result from such a
study warrants referral for further genetic evalu-
ation and counseling. The vield of genetic testing
in the presence of clinical suspicion is currently in
the range of at least one third of cases.”

Unusual features in the child (e.g., history of
regression, dysmorphology, staring spells, family
history) should prompt additional evaluations.
The list of potential organic etiologies is large but
falls into the categories of infectious (e.g.
encephalitis or meningitis), endocrinologic (e.g.
hypothyroidism), metabolic (e.g., homocystinuria),'
fraumatic (e.g., head injury), toxic (e.g., fetal

alcohol sync'lrmne),‘L or genetic (e.g., chromosomal
abnormality). Certain developmental disorders,
most notably Landau-Kleffner syndrome, also
should be ruled out. In this condition, a highly
distinctive EEG abnormality is present and asso-
ciated with development of a marked aphasia.71
Genetic or neurologic consultation, neuroimaging,
BEG, and additional laboratory tests should be
obtained when relevant, based on examination or
history (e.g., testing for the MeCP?2 gene in cases of
possible Rett's disorder).”

Psychological assessment, including measure-
ments of cognitive ability and adaptive skills, is
indicated for treatment planning and helps to
frame observed social-communication difficulties
relative to overall development. The results of
standard tests of intelligence may show consid-
erable scatter. Unusual islets of ability (“splinter
skills”) may be present. For children with autism,
these sometimes take the form of unusual ability
(“savant skills”), e.g. the ability to produce
intricate drawings or engage in calendar calcula-
tions. For higher functioning children, areas of
special interest are often present and the single-
minded pursuit of these interests may interfere
with the child’s ability to learn. Psychological
tests clarify areas of strength and weakness
useful in designing intervention programs and
may need to include instruments valid for a
nonverbal population.”

Communication assessment, including mea-
surements of receptive and expressive vocabulary
and language use (particularly social or prag-
matic), is helpful for diagnosis and treatment
planning.73 Occupational and physical therapy
evaluations may be needed to evaluate sensory
and /or mofor difficulties.” Sleep is an important
variable to assess in individuals with ASD.®
When members of multiple disciplines are in-
volved in assessment, if is optimal that coordina-
tion occur among the various professionals.

TREATMENT

Recommendation 4. The clinician should help
the family obtain appropriate, evidence-based,
and structured educational and behavioral in-
terventions for children with ASD [CSl.
Structured educational and behavioral in-
terventions have been shown to be effective for
many children with ASD’® and are associated
with better outcome.® As summarized in the
National Research Council report,”® the quality
of the research literature in this area is variable,
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with most studies using group controls or single-
subject experimental methods. In general, stud-
ies using more rigorous randomized group com-
parisons are sparse, reflecting difficulties in
random assignment and control comparisons.
Other problems include lack of attention to sub-
ject characterization, generalization of treatment
etfects, and fidelity of treatment implementation.
Despite these problems, various comprehensive
treatments approaches have been shown to have
efficacy for groups of children, although none of
the comprehensive treatment models has clearly
emerged as superior.”®

Behavioral

Behavioral interventions such as Applied Behav-
ioral Analysis (ABA) are informed by basic and
empirically supported learning principles.” A
widely disseminated comprehensive ABA pro-
gram is Early Intensive Behavioral Intervention
for young children, based on the work of Lovaas
et al.”® Early Intensive Behavioral Intervention is
intensive and highly individualized, with up to
40 hours per week of one-to-one direct teaching,
initially using discrete trials to teach simple skills
and progressing to more complex skills such as
initiating verbal behavior. A meta-analysis found
Early Intensive Behavioral Intervention effective
for young children but stressed the need for
more rigorous research to extend the findings.”
Behavioral techniques are particularly useful
when maladaptive behaviors interfere with the
provision of a comprehensive intervention pro-
gram. In such situations, a functional analysis of
the target behavior is performed, in which pat-
terns of reinforcement are identified and then
various behavioral techniques are used to pro-
mote a desired behavioral alternative. ABA
techniques have been repeatedly shown to have
efficacy for specific problem behaviors,®® and
ABA has been found to be effective as applied fo
academic tasks,*' ™ adaptive living skills,®1
communication, M social skills,**" and voca-
tional skills,***"! Because most children with ASD
tend to learn tasks in isolation, an explicit focus
on generalization is important.®

Communication

Communication is a major focus of intervention
and typically will be addressed in the child’s
individualized educational plan in coordination
with the speech-language pathologist. Children
who do not yet use words can be helped through
the use of alternative communication modalities,

such as sign language, communication boards,
visual supports, picture exchange, and other
forms of augmentative communication. There is
some evidence for the efficacy of the Picture
Exchange Communication System, sign language,
activity schedules, and voice output communica-~
tion aids 18N Eor individuals with fluent
speech, the focus should be on pragmatic language
skills training. Children and adolescents with
fluent speech may, for example, be highly verbal
but have severely impaired pragmatic language
skills that can be addressed through explicit
teaching. Many programs to enhance social
reciprocity and pragmatic language skills are
currently available (Table 2; see Reichow and
Volkmar® for an extensive review).”> 1%

Educational

There is consensus that children with ASD need a
structured educational approach with explicit °
teaching.”® Programs shown to be effective typi-
cally involve planned, intensive, individualized
intervention with an experienced, interdisci-
plinary team of providers, and family involve-
ment to ensure generalization of skills. The
educational plan should reflect an accurate
assessment of the child’s strengths and vulnera-
bilities, with an explicit description of services to
be provided, goals and objectives, and pro-
cedures for monitoring effectiveness. Although
the curricula used vary across programs, they
often share goals of enhancing verbal and
nonverbal communication, academic skills, and
social, motor, and behavioral capabilities. In
some instances, particularly for younger children,
a parent-education and home component may be
important. Development of an appropriate indi-
vidualized educational plan is central in
providing effective service to the child and fam-
ily. Efficacy has been shown for 2 of the struc-
tured educational models, the Early Start Denver
Model™ and the Treatment and Education of
Autism and related Communication handi-
capped Children program,’® but significant
challenges remain in disseminating knowledge
about effective interventions to educators.

Other Interventions

There is a lack of evidence for most other forms
of psychosodal intervention, although cognitive
behavicral therapy has shown efficacy for arxiety
and anger manaigement in high functioning youth
with  ASD, MO Gydies of sensory ori-
ented interventions, such as auditory integration
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TABLE 2 Methods Availabie for the De|ivery of Social Reciprocity/ Pragmatic Languuge-Oriented Interventions

Developmental
Level

Infant/preschool
{play based)

School age

Adolescance

Method
guided participation

Do-Watch-listen-Say

play organizers

buddy skills

social stories

social skills groups
peer network/circle of
friends

peer network/circle of
friends

visual schedule/verbal
rehearsal

social skills group
social thinking

training scripts

Notes

adult coaching and mediation by
trained peers

careful selection of play materials to
foster parficipation; organization
of environment to facilitate
parlicipation and cooperation

neurotypical peers taught to
encourage sharing, helping, and
praising to facilitate play; some
evidence of generalization

teaches neurctypical peers to stay
with, play with, and talk to their
"buddies”; some evidence of
improvement in the frequency of
social communication that was
generalized to other interactions

state a problem and give the child
an accepiable response to it;
usually focuses on maladaptive
behaviors; litle evidence of
generalization and maintenance

see text

typical peers faught to initiate and
model appropriate social
interactions; results have shown
improvement in interaction and
generalizalion fo new seftings

see above

using written and pictorial
representations of expected
activities and behavior

see fext

addresses underlying social
cognitive knowledge required for
expression of related social skills;
promotes feaching the “why”
behind socialization

scripts are provided that give the
opportunity to ask questions in
response to others = initiation of
conversatfion

Reference

Schuler and Wolfberg,
200272
Quill, 20007

Strain ef of., 1977%4

Goldstein and Wikstrom,
199473

Gray, 2000%¢

Kamps et al., 1997%
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Whitaker ef al., 1998%%

Whitaker et al., 1998%¢;
Paul, 20037

Klin and Yolkmar, 200019
Hodgdon, 1995'0!

Paul, 20037
Crooke et al., 2007197

Klin and Volkmar, 2000192

training, sensory integration therapy, and touch
therapy/massage, have contained methodo-
logic flaws and have yet to show replicable
improvements.'%*1% There is also limited evi-
dence thus far for what are usually termed
developmental, social-pragmatic models of in-
tervention, such as Developmental-Individual
Difference-Relationship Based/Floortime, Re-
lationship Development Intervention, Sccial

Communication Emotional Regulation and
Transactional Support, and Play and Language
for Autistic Youths, which generally use natu-
ralistic techniques in the child’s community
setting to develop social communication abili-
ties. Children with ASD are psychiatrically
hospitalized at substantially higher rates than
the non-ASD child population."'” The efficacy
of this intervention is unknown, although there
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is preliminary evidence for the efficacy of
hospital psychiatry units that specialize in the
population.'!*

Recommendation 5. Pharmacotherapy may be
offered to children with ASD when there is a
specific target symptom or comorbid condi-
tion [CG).

Pharmacologic interventions may increase the
ability of persons with ASD to profit from
educational and other interventions and to
remain in less restrictive environments through
the management of severe and challenging
behaviors. Frequent targets for pharmacologic
intervention include associated comorbid condi-
tions (e.g., anxiety, depression) and other fea-
tures, such as aggression, self-injurious behavior,
hyperactivity, inattention, compulsive-like be-
haviors, repetitive or stereotypic behaviors, and
sleep disturbances. As with other children and
adolescents, various considerations should inform
pharmacologic treatment.''® Risperidone!!®l*!l
and aripiprazole'*™ have been approved by

TABLE 4 Resources for Parents

the Food and Drug Administration for the
treatment of irritability, consisting primarily
of physical aggression and severe tanirum
behavior, associated with autism. There is a
growing body of controlled evidence for phar-
macologic intervention,’”® and a summary of
randomized controlled trials of medication in
children with ASD is included (Table 3).1'61%9
Combining medication with parent training is
moderately more efficacious than medication
alone for decreasing serious behavioral distur-
bance and modesﬂ}f more efficacious for adap-
tive functioning.!5!retl152letl Individuals with
ASDD may be nonverbal, so treatment response is
often judged by caregiver report and observa-
tion of specific behaviors. Although this may
help document the effectiveness of the selected
medication, one must remember that an overall
goal of treatment is to facilitate the child’s
adjustment and engagement with educational
intervention. Several. objective rating scales
also are available to help monitor treatment

response.'

ASPEN TM, Inc. [Asperger Syndrome Education
Network) (htip://www.aspennj.org)

Autism Scciety of America (hitp://www.autism-
society.org)

Autism Speaks (http://www.autismspeaks.org)

Division TEACCH (Treatment and Education of
Autism and related Communication handicapped
Children, University of North Carolina at Chapel
Hill) [www.teacch.com)

LDAA {Learning Disabilities Associafion of America)
(http:/ /www Idanail.org)

OASIS [Online Asperger Syndrome Information and
Support) {hitp:/ /www.asperger.org]

Yale Child Study Center [www.autism.fm)

A regional nonprofit organization providing families and those
individuals affected with Asperger syndrome and related
disorders with information, suppert, and advocacy.

The mission of the Autism Scciety of America is to promote
lifelong access and opportunities for persans within the autism
spectrum and their families o be fully included, participating
members of their communities through advecacy, public
awareness, education, and research related to autism.

Autism Speaks is an autism science and advocacy organization
dedicated to funding research into the causes, prevention,
treatments, and a cure for autism; increasing awareness of
autism specirum disorders; and advacating for the needs of
individuals with autism and their families.

The TEACCH Web site includes information about their
program, educational and communication approaches to
teaching individuals with autism, their research and training
opporiunities, and information and resources on autism.

The LDAA site includes information and resources on many
learning disabilities, including learning disabilities involving a
significant social component, such as autism and Asperger
syndrome.

General information on Asperger syndrome and related
disorders, including resources and materials, announcements
of major perfinent events and publications, and being the
major “intersection” for communicafion among parents,
clinicians, educators, and individuals with social disabilities.

Information on autism, Asperger syndrome, and related
disorders, lists of resources organized by state, and parent
support organizations and advocacy agencies.
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Recommendation 6. The clinician
maintain an active role in long-term treatment
planning and family support and support of the
individual [CGL

Children’s and families” need for help and sup-
port will change over time. The clinician should
develop a long-term collaboration with the family
and realize that service utilization may be sporadic.
For very young children, issues of diagnosis and
identification of treatment programs often will be
most important. For school-age children, psycho-
pharmacologic and behavioral issues typically
become more prominent. For adolescents, voca-
tional and prevocational training and thoughtful
planning for independence/self-sufficiency is
important. As part of this long-term engage-
ment, parents and siblings of children with ASD
will need support (Table 4). Although raising a
child with autism presents major challenges,
rates of parental separation and divorce are not
higher among parents of children with ASD than
those with non-ASD children.***

Recommendation 7. Clinicians should specif-
ically inquire about the use of alternative/com-
plementary treatments and be prepared to
discuss their risk and potential benefits [CS].
Although most alternative or complementary
treatment approaches have very limited empirical
support for their use in children with ASD, they
are commonly pursued by families."” Tt is
important that the clinician be able to discuss
these treatments with parents, recognizing the
motivation for parents to seek all possible treat-
ments. In most instances, these treatments have
little or no proved benefit but also have little
risk.” In a few instances, the treatment has been
repeatedly shown not to work (e.g., intravencus
infusion of secretin®® and oral vitamin B6 and
magnesium ), or randomized controlled
evidence does not sup ort its use (e.g., the glu’cen-
free, casein-free diet,”™® -3 fa acids,’
oral human immunoglobulin).*****! Some treat-
ments have greater potential risk to the child
directly (e.g., mortality and morbidity associated
with dxelatlonlﬂ[“]) or from side effects owing to
contaminanfs in “natural” compounds or indi-
rectly (e.g., by diverting financial or psychosecial
resources). For a detailed review of alternative
treatments, see Jacobson ef 4l.*** and Levy and
Hyman.'®® Although more controlled studies of
these treatments are needed, it is important that
the family be able to voice their questions to
health care providers. Families may be guided to

should

the growing body of work on evidence-based
treatments in autism.'®*

PARAMETER LIMITATIONS

AACAP Practice Parameters are developed to
assist clinicians in psychiatric decision making.
These Parameters are not intended to define the
sole standard of care. As such, the Parameters
should not be deemed inclusive of all proper
methods of care or exclusive of other methods
of care directed at obtaining the desired results. The
ultimate judgment regarding the care of a partic-
ular patient mustbe made by the clinician in light of
all of the circumstances presented by the patient
and his or her family, the diagnostic and treatment
options available, and available resources. &

This Parameter was devéloped by Fred Volkmar, MD, Maithew Siegel,
MD, Mare WoodbunySmith, MD, Bryan- King, - MD, . James
McCrucken MD, Matthew State, N\D PhD, and the American
Academy of Child and Adolsscant Psychiatry [AACAP} Commitea on -
Gualily Issues [CQlE: William Bernat, MD, Oscar G. Bikstein, MD,
MPH, and Heather |. Waller, MD, MPH, ‘corchairs; and Christogher -

. Be||0nC| MD, R. Scoit Benson, MD, Regmc Bussmg MD; Allan-
Chrisman, M, Tiffany R. Farchione, MD, John Hamilion, MD, Munya
Hayek, MD, Helene Keable, MD, Joan Kinlan, MD, Nicole Quiterio,

- MD, Carol Rockhiil, MD, Ulich Schoetlle, MD, Matthew Siegel, MD,
and Saundra Stock MD. )

The AACAP Praclice Paramelers are developed by the AACAP CQl in
accordance with Ametican Medical Association pelicy. Parameter

. development is an iterative process between the primary authars); the
CQll, topic experts, and representatives ' from multiple constituent
groups, Including the AACAP membership, relevant AACAP commit
tees, the AACAP Assembly of Regional Organizations, and the AACAP
Council. Defails of the Parameter developmeni process can be
accessed an the AACAP Web site. Responsibility for Parameter content

and review rests with the author(s], the CQI the CQl Consensus
Group, and the AACAP Council,

The AACAP develops pailem-onented and-clinician-oriented Practice
Parometers. Palientoriented Parameters provide recommendations: lo
guide clinicians toward best assessment ond treatment praclices.
Recommendations are based on the eriticel appraisal of empirical
evidence {when available} and clinical consensus {when not) and are
graded according 1o the strength of the empirical and clinical support.
Clinician-criented Parameters provide clinicians with the information
Istated s principles| needed to develop praciice-based skills. Athough
empirical evidence may be available to support certain principles,
principles are based primariy on clinical consensus. This Parameter is
a patientoriented Parameter.

The primary intended audience for the AACAP Practice Paramieters
is child and odolescent psychiatrists; however, the information
contained therein ulso may be useful for other mental health clink
cians.

The authors acknowledge the fllowing experts for their contributions
to this Parameter: Andrds Martin, MD, Schuyler Henderson, MD,
Rhea Paul, PhD, Joaquin Fuentes, MD, Christopher McDougle, MD,
Ami Klin, PhD and Connie Zajicek, MD.

Kristin Kroeger Plokowski and Jennifer MedJCUS sewed as the AACAP
siaff liaisons fof the CQI..

This Pragiice Paramelsr was reviewed-at ?he Member Forum q‘r The_
AACAP annual meeting’in Ociober 2006.

From N\arch to June 2012 this Paromeler was rewewecf by a
consensus group convened by the CQI. Consensus group members
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and their consfituent groups were Oscar G. Bukstein, MD, cochair;

R..Scolt Benson, MD, and John Harilton, MD {CQ); Doug Novins,

MD, and Christopher Thomas, MD (topic expeits|; Bryan King, MD
. (AACAP Autism and Intellectual Disability Committeg); Melissa Dek
" Bello, MD {AACAP Research Committee); john Rose, MD, and Syed
‘Nagvi, MD |AACAP Assembly of Regional Organizations]; and
" louis Kraus, MD, and Tami Benton, MD [AACAP Council).

“This Pmchce Pclrclmerer wc:s approved by the AACAP Council on July
8, 2013. )

This Practice Parcrneter 7s- cvaildble on the Intemal {hitp:/ /.,
aacap.org).
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funding from the Nofional Institute of Child Health and Human
Davelopment and the National Insfitute of Mental Health and has in-
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The reliability and validity of 4 approaches to

Child Health and Human Development

the assessment of children and adoles-

cents with learning disabilities (LD} are reviewed, including models based on {a) ap-

titude—achievement discrepancies,
ences, and (d) response to intervention
problems that affect the reliability of mode

(b} low achievement, {c) intra-individual differ-
(RTI). We identify serious
Is based on aptitude-achievement discrep-

psychomaetric

ancies and low achievement. There are also significant validity problems for models
based on aptitude—achievement discrepancies and intra-individual differences. Mod-

els that incorporate RTI have cons
ity and validity issues but cannot rep
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a concern are discussed.

Assessment methods for identifying children and
adolescents with learning disabilities {LD) are mul-
tiple, varied, and the subject of heated debates among
practitiopers. Those debates involve issues that extend
beyond the value of specific tests, often reflecting dif-
ferent views of how LD is best identified. These views
reflect variations in the definition of LD and, therefore,
variations in what measures are selecied to opera-
tionalize the definition (Fletcher, Foorman, et al,
2002). Any focus on the “hast tests” leads to a hopeless
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morass of confusion in an area such as LD that has not
successfully addressed the classification and definition
issues that fead to identification of who does and who
does not possesses characteristics of LD. Definitions
always reflect an implicit classification indicating how
different constructs are measured and used to identify
members of ihe class in terms of similarities and differ-
ences relative to other entities that are not considered
members of the class (Morris & Fletcher, 1988). For
LD, children who are members of this class are his-
torically differentiated from children who have other
achievement-related difficulties, such as mental retar-
dation, sensory disorders, emotional or behavioral dis-
turbances, and environmental causes of underachieve-
ment, including economic disadvantage, minority
language status, and inadequate instruction (Fletcher,
Francis, Rourke, Shaywitz, & Shaywitz, 1993; Lyon,
Fleicher, & Barnes, 2003). If the classification is valid,
children with LD may share characteristics that are
similar with other groups of underachievers, -but they
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should also differ in ways that can be measured and
that can serve to define and operationalize the class of
children and adolescents with LD.

In this article, we consider evidence-based ap-
proaches tothe assessment of LD in the context of differ-
ent approaches to the classification and identification of
LD, We argue that the measurement systems that are
used to identify children and adolescents with LD are in-
separable from the classifications from which the identi-
fication criteria evolve. Moreover, all measurement sys-
tems are imperfect attempts to measure aconstruct (LD)
that operates as a latent variable that is unknowable in-
dependently of how it is measured and therefore of how
LD is classified. The construct of LD is imperfectly
measured simply because the measurement tools them-
selves are not error free (Francis et al., 2003). Different
approaches to classification and definition capitalize on
this error of measurement in ways that reducs or in-
crease the reliability of the classification itself. Simi-
larly, evaluating similarities and differences among
groups of students who are identified as LD and not LD
isatestofthe validity of the underlying classification, so
long as the variables used to assess this form of validity
are not the same as those used for identification (Morris
& Fletcher, 1988). As with any form of validity, ade-
quate reliability is essential. Classifications can be reli-
abie and still lack validity. The converse is not true; they
cannot be valid and lack reliability. A valid classifica-
tion of LD predicts important characteristics of the
group. Consistent with the spirit of this special section,
the mostimportant characteristic is whether the classifi-
cation is meaningfully related to intervention. ForLD, a
classification should also predict a variety of differences
on cognitive skills, behavioral attributes, and achieve-
ment variables not used to form the classification,
developmental course, response to intervention (RTI),
neurobiological variables, or prognosis (Fletcher, Lyon,
etal., 2002).

To address these issues, we consider the reliability
and validity of four approaches to the classification and
assessment of LD: (a) IQ discrepancy and other forms
of aptitude—achievement discrepancy, (b) low achieve-
ment, {c} inira-individual differences, and (d) models
incorporating RTI and some form of curriculum-based
measurement. We consider how each classification re-

flects the historically prominent concept of “unex- -

pected underachievement” as the key construct in LD
assessment {Lyon et al., 2001), that is, what many early
observers characterized as a group of children unable
to master academic skills despite the absence of known
causes of poor achievement (sensory disorder, mental
retardation, emotional disturbances, economic disad-
vantages, inadequate instruction). From this perspec-
tive, a valid classification and measurement system for
LD must identify a unique group of underachievers
that is clearly differentiated from groups with other
forms of underachievement.

Defining LD

Historically, definition and classification issues
have haunted the field of LD. As reviewed in Lyon et
al. {2001), most early conceptualizations viewed LD
simply as a form of “unexpected” underachievement.
The primary approach to assessment involved the iden-
tification of intra-individual variability as a marker for
the nnexpeciedness of LD, along with the exclusion of
other causes of underachievement that would be ex-
pected 1o produce underachievement. This type of defi-
nition was explicitly coded into U.S. federal statutes
when LD was identified as an eligibility category for
special education in Public Law 94-142 in 1975; es-
sentially the same definition is part of current U.S. fed-
eral statues in the Individuals with Disabilities Educa-
tion Act (1997).

The U.S. statutory definition of LD is essentially a
set of concepts that in itself is difficult to operation-
alize. In 1977, recommendations for operationalizing
the federal definition of LD were provided to states af-
ter passage of Public Law 94-142 to help identify chil-
dren in this category of special education (U. 5. Office
of Education, 1977). In these regulations, LD was
defined as a heterogeneous group of seven disorders
(oral language, listening comprehension, basic read-
ing, reading comprehension, math calculations, math
reasoning, written language) with a common marker of
intra-individual variability represented by a discrep-
ancy between IQ and achievement (i.e., unexpected
underachievement). Unexpectedness was also indi-
cated by maintaining the exclusionary criteria present
in the statutory definition that presumably lead to ex-
pected underachievement. Other parts of the regula-
tions emphasize the need to ensure that the child's edu-
cational program provided adequate opportunity to
learn. No recommendations were made concerning the
assessment of psychalogical processes, most likely be-
cause it was not clear that reliable methods existed
for assessing processing skills and because the field
was not clear on what processes should be assessed
(Reschly, Hosp, & Smied, 2003).

This approach to definition is now widely imple-
mented with substantial variability across schools, dis-
tricts, and states in which students are served in special
education as LD (MacMillan & Siperstein, 2002; Mer-
cer, Jordan, Allsop, & Mercer, 1996; Reschly et al.,
2003). It is also the basis for assessments of LD ouiside
of schools. Consider, for example, the definition of read-
ing disorders in the Diagnostic and Statistical Manual
of Mental Disorders (4thed.; American Psychiatric As-
sociation, 1994), which indicates that the siudent must
perform below levelsexpected for age and 1Q, and spec-
ifies only sensory disorders as exclusionary:

A. Reading achievement, as measured by individ-
ually administered standardized tests of read-
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ing accuracy or comprghension, is substan-

tially below that expected given the person’s .

chronological age, measured intelligence, and
age-appropriate education.

B. The disturbance in Criterion A significantly in-
terferes with academic achievement or activi-
ties of daily living that require reading skills.

C. If a sensory deficit is present, the reading diffi-
culties are in excess of those usually associated
with it.

The International Classification of Diseases—10 has

a similar definition. It differs largely in being more spe-
cific in requiring use of a regression-adjusted discrep-
ancy, specifying cut points (achievement two standard
errors below IQ) for identifying a child with LD, and
expanding the range of exclusions,

Although these definitions are used in what are of-
ten disparate realms of practice, they lead to sisnilar ap-
proaches to the identification of children and adoles-
cents as L. Across these realms, children commonly
receive IQ and achievement tests. The IQ test is com-
moanly interpreted as an aptitude measure or index
against which achievement is compared. Different
achievemnent tests are used because LD may affect
achievement in reading, math, or written language. The
heterogeneity is recognized explicitly in the U.S. statu-
tory and regulatory definitions of LD (Individuals With
Disabilities Education Act, 1997) and in the psychi-
atric classifications by the provision of separate defini-
tions for each academic domain. However, it is still
essentially the same definition applied in different do-
mains. In many settings, this basic assessment is sup-
plemented with tests of processing skills derived from
multiple perspectives (neuropsychology, information
processing, and theories of LD). The approach boils
down to administration of a battery of tests to identify
LD, presumably with treatment implications.

Underlying Classification Hypotheses

Implicit in all these definitions are slight variations
on a classification model of individuals with LD as
those who show a measurable discrepancy in some but
not all domains of skill development apd who are not
identified into another subgroup of poor achievers. In
some instances, the discrepancy is quantified with two
tests in an aptitude-achievement model epitormized by
the IQ-discrepancy approach in the U.5. federal regu-
latory definition and the psychiatric classifications of
the Diagnostic and Statistical Manual of Mental Dis-
orders (4th ed.; American Psychiatric Association,
1994) and the International Classification of Dis-
eases—10. Here the classification model implicitly stip-
ulates that those who meet an IQ-discrepancy
inclusienary criterion are different in meaningful ways
from those who are underachievers and do not meet the
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discrepancy criteria or criteria for one of the exclu-
sionary conditions. Some have argued that this model
lacks validity and propose that LD is synonymous with
underachievement, so that it should be identified solely
by achievement tests (Siegel, 1992), often with some
exclusionary criteria to help ensure that the achieve-
ment problem is unexpected, Thus, the contrast is re-
ally between a two-test aptitude-achievement discrep-
ancy and a one-test chronotogical age-achievement
discrepancy with achievement low relative to age-
based (or grade-based) expectations. If processing
measures are added, the model becomes a multitest
discrepancy model. Identification of a child as £.D in
all three of these models is typically based on assess-
ment at a single point in time, so we refer to them as
“states” models. Finally, RTI medels emphasize the
“adequate opportunity to learn” exclusionary criterion
by assessing the child’s response to different instruc-
tional efforts over time with frequent brief assess-
ments, that is, 2 “change™ model. The child who is LD
becomes one who demonstrates intractability in learn-
ing characteristics by not responding adequately to in-
struction that is effective with most other students.

Dimtensional Nature of LD

Each of these four modeis can be evaluated for reli-
ability and validity, Unexpected underachievement, a
concept critically important to the validity of the under-
lying construct of LD, can aiso be examined. The reli-
ability issues are similar across the first three models
and stem from the dimensional nature of LD. Most pop-
ulation-based studies have shown that reading and math
skills are normally distributed (Jorm, Share, Matthews,
& Matthews, 1986; Lewis, Hitch, & Walker, 1994;
Rodgers, 1983; Shalev, Auerbach, Manor, & Gross-
Tsur, 2000; Shaywitz, Escobar, Shaywitz, Fletcher, &
Makuch, 1992; Silva, McGee, & Williams, 1985).
These findings are buttressed by behavioral genetic
studies, which are not consistent with the presence of
qualitatively different characteristics associated with
the heritability of reading and math disorders (Fisher &
DeFries, 2002; Gilger, 2002). As dimensional traits that
exist on a continuum, there wouid be no expectation of
natural cut points that differentiate individuals with LD
from those who are nnderachievers but not identified as
LD (Shaywitz et al., 1992),

The unobservable nature of LD makes two-test
and one-test discrepancy models unreliable in ways
that are psychometrically predictable but not in ways
that simply equate LD with poor achievement (Fran-
cis et al., 2005; Stuebing et al., 2002). The problem is
that the measurement approach is based on a static
assessment model that possesses insufficient informa-
tion about the underlying construct to allow for reli-
able classifications of individuals along what is es-
sentially an unobservable dimension. If LD was a
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manifest concept that was directly observable in the
behavior of affected individuals, or if there were nat-
ural discontinuities that represemted a qualitative
breakpoint in the distribution of achievement skills ar
the cognitive skills on which achievement depends,
this problem would be less of an obstacle. However,
like achievement or intelligence, LD is a latent con-
struct that must be inferred from the pattern of perfor-
mance on directly observable operationalizations of
other latent constructs (namely, test scores that index
constructs like reading achievement, phonological
awareness, aptitude, and so on). The more informa-
tion available to support the inference of LD, the
more relizble (and valid) that inference becomes, thus
supporting the fine-grained distinctions necessitated
by two-test and one-test discrepancy models. To the
extent that the latent construct, LD, is categorical, by
which we mean that the construct indexes different
classes of learners (i.e., children who leamn differ-
ently) as opposed to simply different levels of
achievement, then systems of identification that rely
on one measurable variable lack sufficient informa-
tion to identify the latent classes and assign individu-
als to those classes without placing additional,
untestable, and unsupportable consiraints on the sys-
tem. It is simply not possible to use a single mean
and standard deviation and to estimate separate
means and standard deviations for two {or more)
unchservable latent classes of individuals and deter-
mine the percentage of individoals falling into each
class, let alone to classify specific individuals into
those classes. Without constraints, such as specifying
the magnitude of differences in the means of the la-
tent classes, the ratio of standard deviations, and the
odds of membership in the two (or more) classes, the
system is under-identified, which simply means that
there are many different solutions that cannot be dis-
tinguished from one another.

When the system is under-identified, the only solu-
tion is to expand the measurement system toincrease the
number of observed relations, which in one sense is
whatintra-iadividual difference models attemptby add-
ing assessments of processing skdlls. Other criteria are
necessary because it is impossible to uniquely identify a
distinct subgroup of underachieving individuals consis-
tent with the construct of LD when identification is
based on a single assessment at a single time point.
Adding external criteria, such as an aptitude measure or
multiple assessments of processing skills, increases the
dimensionality of the measurement system and malkes
latent classification more feasible, even when the other
criteria are themselves imperfect. But the main issues
for one-test, two-test, and multitest identification mod-
els involve the reliability of the underlying classifica-
tions and whether they identify a unique subgroup of un-
derachievers. In the next section, we examine variations
in reliability and validity for each of these models, fo-

cusing on the importance of reliability, as the validity of
the classifications can be no stronger than their reliability.

Madels Based on Two-Test
Discrepancies

Although the IQ-discrepancy model is the most
widely utilized approach to identifying LD, there are
many different ways to operationalize the maodel. For
example, some impilementations are based on a com-
posite 1Q score, whereas others utilize either a verbal
or nonverbal IQ score, Other approaches drop IQ as the
aptitude measure and use a measure such as listening
comprehension. In the validity section, we discuss
each of these approaches. The reliability issues are

similar for each example of an aptitude—achievement
discrepancy.

Reliability

Specific reliability problems for two-test discrep-
ancy models pertain to any comparison of iwo corre-
lated assessments that involve the determination of a
child’s performance relative to a cut point on a continu-
ous distribution. Discrepancy involves the calculation
of a difference score (D) to estimate the true difference
(A} between two latent constructs. Thus, discussions

-about discrepancy must distinguish between problems

with the manifest (i.e., observed) difference (D) as an
index of the true difference (A) but also must consider
whether the true difference (A) reflects the construct of
interest. Problems with the reliability of D based on
differences between two tests are well known, albeit
not in the LD context {Bereiter, 1967). However, there
is nothing that fundamentally limits the applicability of
this research to LD if we are willing to accept a notion
of A as a marker for LD. There are major problems
with this assumption that are reviewed in Francis et al.
(2005). The most significant is regression to the mean.
On average, regression to the mean indicates that
scores that are above the mean will be lower when the
test is repeated or when a second correlated test is used
to eompute D, In this example, individuals who have
1} scores above the mean will obtain achievement test
scores that, on average, wil] be lower than the IQ test
score because the achievement score will move toward
the mean. The opposite is true for individuals with IQ
scores below the mean. This leads to the paradox of
children with achievement scores that exceed IQ, or the
identification of low-achieving, higher IQ children
with achievement above the average range as LD.
Although adjusting for the correlation of IQ and
achievement helps correct for regression effects (Rey-
nolds, 1984-1985), unreliability also stems from the
attempt to assess a person’s standing relative to a cut
point on a continuous distribution. As discussed in the
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following section on low achievement models, this
problem makes identification with a single test—even
one with small amounts of measurement error—poten-
tially unreliable, a problem for any status model.
None of this discussion addresses the validity ques-
tion concerning A. Specifically, does A embody LD as
we would want 1o conceptualize it (e.g., as unexpected
underachievement), or is A merely a convenient con-
ceptuatization of LD because it is a conceptualization
that leads directly to easily implemented, operational
definitions, however flawed they might be?

Validity

The validity of the IQ-discrepancy model has been
extensively studied. Two independent meta-analyses
have showa that effect sizes on measures of achieve-
ment and cognitive functions are in the negligible to
small range (at best) for the comparison of groups
formed on the basis of discrepancies between 1Q and
reading achievement versus poor readers without an IQ
discrepancy (Hoskyn & Swanson, 2000; Stuebing et
al., 2002), findings similar to studies not included in
these meta-analyses (Stanovich & Siegel, 1994). Other
validity studies have not found that discrepant and
nondiscrepant poor readers differ in long-term prog-
nosis (Francis, Shaywitz, Stuebing, Shaywitz, & Flet-
cher, 1996; Silva et al., 1985), response to instruction
(Fletcher, Lyon, et al,, 2002; Jiménez et al., 2003;
Stage, Abbott, Jenkins, & Berninger, 2003; Vellutino,
Scanlon, & Jaccard, 2003), or neuroimaging correlates
(Lyon et al., 2003; but also see Shaywitz et al., 2003,
which shows differences in groups varying in IQ but
not IQ discrepancy). Studies of genetic variability
show negligible to small differences related to IQ-dis-
crepancy models that may reflect regression to the
mean {Pennington, Gilger, Olson, & DeFries, 1992;
Wadsworth, Olson, Pennington, & DeFries, 2000).
Similar empirical evidence has been reported for LD in
math and language (Fletcher, Lyon, et al, 2002;
Mazzocee & Myers, 2003). This is not surprising given
that the problems are inherent in the underlying
psychometric model and have little to do with the spe-
cific measures involved in the model except to the ex-
tent that specific test reliabilitics and intertest correla-
tions enter into the equations.

Despite the evidence of weak validity for the practice
of differentiating discrepant and nondiscrepant stu-
dents, alternatives based on discrepancy models con-
tinue 0 be proposed, and psychologists outside of
schools commonly implement this flawed model. How-
ever, given the reliability problems inherent in IQ dis-
crepancy models, it is not surprising that these other at-
tempts 1o operationalize  aptitude—achievement
discrepancy have not met with success. In the Stuebing
et al. (2002) meta-analysis, 32 of the 46 major studies
had aclearly defined aptitude measure, Of these studies,
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19 used Full Scale 1, 8 used Verbal IQ, 4 used Perfor-
mance IQ, and | study used a discrepancy of listening
comprehension and reading comprehension. Net sur-
prisingly, these different discrepancy models did not
yield results that were different from those when a com-
posite IQ measure was utilized. Neither Fletcher et al.
(1994} nor Aaron, Kuchta, and Grapenthin (1988) were
able to demonstrate major differences between discrep-
ant and low achievement groups formed on the basis of
listening comprehension and reading comprehension,

The differences in these models involve slight
changes in who is identified as discrepant or low
achieving depending on the cut point and the correla-
tion of the aptitude and achieverment measures. The
changes simply reflect fluctuations around the cut
point where children are most similar. It is not surpris-
ing that effect sizes comparing poor achievers with and
without IQ discrepancies are uniformly low across
these different models. Cument practices based on this
approach to identification of LD epitomized by the
federal regulatory definition and psychiatric classifica-
tions are fundamentally flawed.

One-Test (Low Achievement) Models
Reliability

The measurement problems that emerge when a
specific cut point is used for identification purposes af-
fect any psychometric approach to LD identification,
These problems are more significant when the test
score is not criterion referenced, or when the score dis-
tributions have been smoothed to create a normal uni-
variate distribution. To reiterate, the presence of a natu-
ral breakpoint in the score distribution, typically
observed in multimodal distributions, would make it
simple to validate cut points. But natural breaks are not
usually apparent in achievement distributions hecanse
reading and math achievement distributions are nor-
mal. Thus, LD is essentially a dimensional trait, or a
variation on normal development.

Regardless of normality, measurement error attends
any psychometric procedure and affects cut points in a

~ normal distribution (Shepard, 1980). Because of mea-

surement error, any cut point sct on the observed distri-
bution will lead to instability in the identification of
class members because observed test scores will fluc-
tuate around the cut point with repeated testing or use
of an alternative measure of the same construct {e.g.,
two reading tests). This fluctuation is not just a prob-
lem of comelated tests or simply a matter of setting
better cut scores or developing beiter tests, Rather, no
single observed test score can capture perfectly a stu-
dent’s ability on an imperfectly measured latent vari-
able. The fluctuation in identifications will vary across
different tests, depending in part on the measurement
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error. In both real and simulated data sets, fluctuations
in up to 33% of cases are found when a single test is
used to identify a cut peint. Similar problems are ap-
parent if a two-test discrepancy model is used (Francis
ct al., 2005; Shaywitz et al., 1992},

This problem is less of an issue for research, which
rarely hinges on the identification of individual chil-
dren. Thus, it does not have great impact on the validity

of a low achievement classification because, on aver- |

age, children around the cut point who may be fluctuat-
ing in and out of the class of interest with repeated test-
ing are not very different. However, the problems for
an individual child who is being considered for special
education placement or a psychiatric diagnosis are ob-
vious. A positive identification in either example often
caITies a poor prognosis.

Validity

Models based on the use of achievement markers
can be shown to have a great deal of validity (see
Fletcher, Lyon, et al., 2002; Fletcher, Morris, & Lyon,
2003; Siegel, 1992). In this respect, if groups are
formed such that the participants do not meet criteria
for mental retardation and have achievement scores
that are below the 25th percentile, a variety of compari-
sons show that subgroups of underachievers emerge
that can be validly differentiated on external variables
and help demonstrate the viability of the construct of
LD For example, if children with reading and math
disabilities identified in this manner are compared to
typical achievers, it is possible to show that these three
groups display different cognitive correlates. In addi-
tion, meurobiological studies show that these groups
differ both in the neuwral correlates of reading and math
performance as well as the heritability of reading and
math disorders (Lyon et al., 2003). These achievement
subgroups, which by definition include children who
meet either low achievement or IQ-discrepancy crite-
ria, even differ in RTI, providing strong evidence for
“aptitude by treatment” interactions; math interven-
tions provided for children with reading probiems are
demonstrably ineffective, and vice versa.

Despite this evidence for validity, concemns emerge
about definitions based solely on achievement cut
points. Simply utilizing a low achievement definition,
even when different exclusionary criteria are applied,
does not operationalize the true meaning of unexpected
underachievement. Although such an approach to
identification is deceptively simple, it is arguable
whether the subgroups that remain represent a unigque
group of underachievers. For example, how well are
underachievers whose low performance is attributed to
LD differentiated from underachievers whose low per-
formance is attributed to emotional disturbance, eco-
nomic disadvantage, or inadequate instruction (Lyon et
al., 2001)? To use the example of word recognition,

there is little evidence that these subgroups vary in
terms of phonological awareness or other language
tasks, RTI, or even neuroimaging correlates. In this re-
spect, the validity is weak becanse the underlying con-
stmuct of LD is not adequately assessed. Additional cri-
teria are needed, but simply adding a single aptitude
measure decreases reliability and does not add to the
validity of a low achievement definition.

Maodels Based on Intra-Individual
Differences

A commonly proposed alternative to models based
on aptitude—achievement discrepancies or low achieve-
ment involves an examination of individual differences
on measures of cognitive function. Thus, for example,
a recent consensus article from 10 major advocacy
groups organized by the National Center for Learning
Disabilities (2002) stated that “while IQ tests do not
measure or predict a student’s response to instruction,
measures of neuropsychological functioning and infor-
mation processing could be included in evaluation pro-
tocols in ways that documnent the areas of strength and
vulnerability needed to make informed decisions about
eligibility for services, or more importantly, what ser-
vices are needed. An essentia) characteristic of LD is
failure to achieve at a level of expected performance
based upon the student’s other abilities” (p. 4).

This statement proposes intra-individual differ-
ences as a marker for unexpected underachievement.
As opposed to a single marker such as IQ discrepancy
or low achievement, unexpectedness is operationalized
as unevenness in scores across multiple tests. The per-
son identified as LD (by definition) has strengths in
many areas of cognitive or neuropsychological func-
tion but weaknesses in core attributes that lead to
underachievement. The LD is unexpected because the
weaknesses lead to selected and narrow difficulties
with achievement and adaptive functions. Proponents
of this view believe that such approaches identify chil-
dren as LD based on profiles across tests that differen-
tiate types of LD and also differentiate LD from other
childhood disorders, such as mental retardation and be-
havioral disorders such as attention deficit hyperactiv-
ity disorder (ADHD). This approach leads to defini-
tions based on inclusionary criteria in which children
are identified as LD based on characteristics that relate
to intra-individual differences {Lyon et al., 2001).

Rellability

In essence, the intra-individual difference model
employs a multitest discrepancy approach and carries
with it the problems involved with estimation of dis-
crepancies and cut points. These problems are inherent
in any attempt to identify a person as LD (Fletcher et
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al., 2003). However, examining patterns of test scores:

has long been favored by clinical neuropsychologists,
largely because it secms to correspond mere closely
with clinical practice and because it adds information
to the decision-making process {see the elegant discus-
sion of differential test scores, discrepancies, and pro-
files in Rourke, 1975). The unique reliability issue in-
volves the idea that LD is represented by unevenness in
test profiles. This may be true, but does this observa-
tion mean that children with flatter profiles are not LD?
Severity is correlated with the shape of a profile due to
the lack of independence of different tests that might
be vsed to construct the profile (Morris, Fletcher, &
Francis, 1993). Children with increasingly severe read-
ing problems, for example, will show increasingly flat
profiles across processing measures (e.g., phonologi-

cal awareness, rapid naming, and vocabulary) in direct

cormrespondence to severity because all these measures
are moderately correlated. Thus, if the inclusionary
criterion for the presence of LI} is evidence of a dis-
crepancy in neuropsychological or processing skills,
such an approach may exclude the most severely im-
paired children, irrespective of global measures such as
1Q, because more severely impaired children are less
jikely to show skill discrepancies due to the inter-
correlation of the tests (Mormis et al., 1993, 1998).

Validity

A major assumption of a multitest intra-individual
differences medel is that identification based on per-
formance patterns will lead to enhanced treatment of
children with LD. It is commonly assumed that such
tests point out areas that need intervention. However,
there is little evidence that strengths and weaknesses in
processing skills are refated to intervention outcomes,
It is well established that training in underlying pro-
cesses does not usually generalize into the related aca-
demic area (Lyon & Moats, 1988; Reschly, Tilly, &
Grimes, 1999; Vellutino, 1979). For example, training
on phonological awareness skills without explicit
transfer to a letter component produces gains in phono-
logical awareness but not in reading (National Reading
Panel, 2000). Training in auditory or visual perceptual
skills does not lead to better cutcomes for children
identified as “auditory” or “visual” leamers (Lyon,
Fletcher, Fuchs, & Chhabra, in press; Vellutino,
Fletcher, Scanion, & Snowling, 2004).

There is support for the idea that intra-individual
differences identify some children as LD, epitomized
by the link of dyslexia with word recognition and pho-
nological processing (Vellutino et al., 2004). Even here
the intra-individual differences model focuses on skills
that are only correlated with the achievement domain.
Simply identifying children with LD based solely on
processing skills is questionable and would likely yield
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many faise positive identifications of children as LD
withowt achievement difficulties (Torgesen, 2002). The
reliability of many processing measures is lower than
those associated with the achievernent (or IQ) domain,

“s0 such false positives should be expected. Other than

the word recognition—phonological precessing link,
relations of processing and ather forms of LD are not
well established (Torgesen, 2002). Finally, what do we

Jearn about variability in processing skills that is not

apparent in profiles across achievement domains
(Fletcher et al., 2003)7 In fact, the model has the most
validity at the level of achievement markers but simply
collapses into a low achievement model in the absence
of processing measures. Thus, if we accept the notion
that specific discrepancies in cognitive domains are a
unique marker for LD, given that the processing mea-
sures are usually linked to an achievement domain,
what is unique about variations in processing skills that
is not apparent in variations in achievement domains?
Would we eliminate as LD students who have difficul-
ties in reading, math, and writing? This is not viable, as
impairmenis in all domains often occur in non-mentally
retarded children with fanguage-based difficulties.

Models Incorporating RTI

An alternative approach to status models that would
increase the reliability of these would increase the
number of time points whereby a child was assessed.
Shepard (1980), for example, proposed that IQ dis-
crepancies could be assessed more reliably if a child
was tested four times. The impracticality of such an ap-
proach, which would require about 10 to 12 hr per
child, is obvious, not to mention that even mote re-
sources would be devoted to determination of eligibility,
taking away funds and time needed for intervention.

Another approach to increasing the number of time
points would involve much shorter assessments of key
achievement skills over time, These approaches, or
RTI models, typically involve identification practices
based in part on multiple short assessment probes of
knowledge and performance in a specific academic do-
main, such as reading or math (Fuchs & Fuchs, 1998).
By linking multiple assessments to specific attermpts to
intervene with the child, the construct of unexpected
underachievement can be operationalized, in part, on
the basis of nonresponsiveness to instruction to which
most other students respond (Gresham, 2002). In fact,
this is still 2 variation of a discrepancy model, but the
advantage is that the model is better identified because
of multiple short assessments of a key attribute (e.g.,
reading, math) over fime.

Such models have been proposed in several recent
consensus reports that address LD identification
(Bradley, Danielson, & Hallahan, 2002; President’s
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Commission on Excellence in Special Education,
2002), most notably in a recent report of the National
Research Council (Donavon & Cross, 2002). These re-
ports suggest that one criterion for LD identification is
when a student does not respond to high-quality in-
struction and intervention. The implementation of this
approach requires frequent monitoring of progress as
the student receives the intervention (Fuchs & Fuchs,
1998). Speece and Case (2001) found that serial as-
sessments of growth and level of performance in read-
ing fluency predicted reading problems in at-risk chil-
dren better than a single assessment of fluency. This
approach is anchored in a system known as curricu-
lum-based measurement, where the assessments them-
selves have adequate reliability and are constaniy im-
proving (Fuchs & Fuchs, 1999; Shinn, 1998).

Reliability

Are RTI approaches that involve multiple assess-
ments over time psychometrically more reliable than
traditional approaches to LD identification? An ap-
proach based on multiple measures over time has the
potential to reduce the difficuities encountered with re-
liance on a single assessment at a single time point.
Certainly the reliability of the multiple assessment ap-
proach is greater than if the single assessment is used to
form a discrepancy, because typically the discrepancy
will be a poorer (i.e., less reliable) measure of the true
difference thar the observed measures of their respec-
tive nnderlying constructs. Focusing on successive
measurements over time has the effect of moving the
identification process from “ability—ability” compari-
sons (two different abilities compared at one point in
time) to “zbility change” models (same ability over
time). Such approaches have the potential to amelio-
rate the difficulties associated with ability—ability dis-
crepancies, whether univanate or bivariate, because
they involve the use of more than two assessment time
points. Generally, the more information that is brought
to bear on any eligibility or diagnostic decision, the
more reliable the decision, although it is certainly pos-
sible to create counterexamples by combining infor-
mation from irrelevant or confounding sources. Such
irrelevancies are not likely to be introduced by assess-
ing the same skill over time as in 2 model that incorpo-
rates RTI, when that skill was previously deemed rele-
vant to assess af a single time point.

Conceptually, the study of change is made more fea-
sible by the collection of multiple assessments because
the precision by which change can be measured im-
proves as the number of time points increases (Rogosa,
1595). When more than two assessment time points are
collected, the retiability of estimated change can also be
estimated divectly fromthe data, and the imprecision in-
herent in individual estimates can be used to provide. im-

proved estimates of growth parameters for individual
students as well as for groups of students. If change isnot
linear, the use of four or more time points ¢an map the
form of growth. And for those who favor status models
over change or learning models, it remains possible to
use the intercept term in the individual growth model as
anestimate of status. This intercept provides amore pre-
cise estimate of wue status at any single point in time
than would any single assessment.

These approaches are not without difficulty, The in-
troduction of serial assessments has not eliminated the
necessity of indirect estimation of the parameters of in-
terest. In the discrepancy model, D is used to estimate

-A. Amedel incorporating RTI uses a complex function

of the ohserved data for individual i as well as the data
from many other individuals to estimate each of the
the j true learning parameters for individual {. Different
approaches to this estimation problem have varying
strengths and weaknesses but all will make assnmp-
tions about the arithmetic form of the model, the distri-
bution of the learning parameters, and the distributions
of the errors. The ramifications of these assumptions
for inferences about individual learning parameters
must be studied in the LD context.

Models based on RTI alse involve imperfect mea-
sures that include measurement error (Fletcher et al,,
2003). However, this problem is reduced because of
the use of multiple assessments and the borrowing of
precision from the entire collection of data to provide a
more precise estimate of the growth parameters of each
individual. Thus, it becomes possible to estimate a
child’s “true” status more precisely as well as to esti-
mate the rate of skill acquisition and to use these asti-
mates as indicators of LD. In addition, this approach to
estimation makes assumnptions about the distribution of
errors of measurement. In some cases, errors might be
assumed o be uncomrelated, Again, this assumption
must be examined in terms of its importance to infer-
ences about individual status and rates of learning. In
many cases, the inclusion of multiple assessment time
points will allow this assumption to be relaxed, and the
correlation among errors of measurement can be esti-
mated and taken into account in forming inferences
about individual status and rates of learning,

There still could be a need to identify individual
chikdren as LD based on cut points unless the entire
process devolves to clinical judgment. Models that in-
clude RTI do not solve the issue of the dimensional ver-
sus categorical nature of LD. Determining cut points
and benchmarks, for example, will continue to be an
arbitrary process until cut points are linked to func-
tional outcomes (Cisek, 2001), an issue never really
addressed in LD identification for any identification
model. However, models that include RTI have the
promise of incorporating functional outcomes because
they are tied to intervention response.
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Validity

The introduction of serial assessments has an ad-
vantage beyond any statistical advantage it may confer
for the estimation of individual’s true status. Specific-

ally, the introduction of serial assessments brings

learning and the measurement of change to the fore-
front in conceptualizations of LD. The collection of se-
rial assessments under specified conditions of effective
instruction simultaneously focuses the definition of
LD on a failure to learn, where learning can be mea-
sured more directly. Moreover, the specific instrue-
tional elements and the conditions under which they
are implemented can be described, thereby providing a
clearer basis for the expectation of leaming and the un-
expectedness of any failure to learn. Finally, focusing
on multiple assessments in a RTI model has the advan-
tage of clearly tying the identification process to the
most important component of the construct of LD,
which is enexpected underachievement. Models that

incorporate RTI may identify a unique group of chil- -

dren that can be cleariy differentiated from other low
achievers in terms of cognitive correlates, prognosis,
and even neurobiological factors.

Studies of children defined using different methods
as responders and nonrespondess clearly show signifi-
cant differences in cognitive skills. For example, Stage
et al. (2003), Vellutino et al. (2003}, and Vaughn,
Linan-Thompson, and Hickman-Davis (2003) found
that nonresponders to early intervention differed from
responders in both preintervention achievement scores
and preintervention cognitive tasks, Nonresponders
typically had more severe deficits in both reading-re-
lated factors (e.g., phonemic awareness, fluency) and
reading skills. In recent imaging studies involving both
early intervention and remediation of older students
(see Fletcher, Simos, Papanicolaou, & Denton, 2004),
we likewise found that individuals who were non-
responders showed more severe reading difficulties
prior to intervention. More dramatic were the differ-
ences in nenroimaging correlates between those who
responded to intervention and those who did not. We
have found that nonresponders persist with a brain acti-
vation pattern that generally demonstrates a failure to
activate left hemisphere areas known to be involved in
the development of reading skiils. In fact, those who
were nonresponders showed predominant right-hemi-
sphere activity much like that observed in children and
adults with identified reading disabilities (Fletcher et
al., 2004).

Implications for Clinical Assessments

This review of classification models may seem re-
moved from the question of how to conduct clinical as-
sessments of children suspected of LD. In fact, when a
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psychologist conducts any assessment for LD, the se-
lection of tests reflects the underlying classification
maodel and the constructs it specifies. If the psycholo-
gist or educator adopts an aptitude-achievemnent dis-
crepancy model, the primary tools will be the tests used
to operationalize aptitude (e.g., IQ) and achievement.
If the clinician adopts a low achicvement model, apti-
tude will not be measured—just achievement. An intra-

" individual differences model will require neuropsycho-

logical or cognitive processing measures. If a model is
used that incorporates RT1, assessments of the integrity
of the implementation of the intervention and progress
monitoring assesSments are necessary,

In evaluating models, we found little evidence that
supports the aptitude-achievement and intra-individ-
wal difference models. Both involve the assessment of
cognitive processes that do not contribute to the identi-
fication of a unique group of underachievers with LD
and have serious reliability problems. The low achieve-
ment model has more reliability and validity but does
not identify a unique group of underachievers. RTI cri-
teria may permit identification of a unique group of un-
derachievers but by themseives are not sufficient for
identification of LD. Combining the strengths of the
low achievement and RTI models leads to a hybrid
meodel that invokes concepts of low achievement and
RTL This model can be expanded to incorporate as-
sessment of contextual factors and other disorders that
should be evaluated because of the need for differential
treatment (Fletcher, Foorman, et al., 2002).

Learning disorders attributable to mental retarda-
tion, sensory problems (blindness, deafiness), language
status (e.g., English as a second language), or transient
factors (adjustment difficulties, disruption of the home
or school environment) should not be identified as LD,
‘We have not included economic disadvantage, comor-
bid emetional and bebavior disorders, or established
peurological disorders as exclusionary criteria and
would stipulate that the only way to exclude LD in chil-
dren with these associated conditions is to provide an
intervention that is appropriate and evaluate RTL A
classification of LD may exclude children with emo-
tional or neurclogical disorders, or those who are eco-
nomically disadvantaged from the LD category be-
cause of policy or resource issues—all are eligible for
special education—but children with these associated
conditions have forms of underachievement that are
difficult to distinguish from those in children with LD.
In the end, LD should be identified only afier adequate
opportunity to learn has been systematically evaluated.
Those who do not respond to intervention need more
specialized, individualized, and intensive treatments,
as well as the probable conferment of disability status
and the civil rights protections that come with identifi-
cation. It is the intractability as indicated by an inade-
quate response to quality instruction that must be pres-
ent to identify a child as LD. If a child responds, LD is
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not indicated. Any child who has achievement dif-
ficulties should receive intervention, whether it is tu-
toring with support by a college student or intensive
intervention by an experienced, well-trained academic
therapist.

This model is quite different from the one that child '

<linical and other psychologists have utilized for the
past few decades, and some may respond by suggesting
that this model can only be implemented in schools. In
fact, we argue that in the absence of an evaluation of
RTL, LD should not be identified in any setting—
school, clinic, hospital, and so on. We conceptualize
traditional clinical evaluations as an opportunity to
identify children as “at risk™ for LD and to intervene
with any child who is struggling to achieve. In schools,
screening for reading problems can be done on a
large-scale basis in kindergarten and Grade | as advo-
cated in Donovan and Cross (2002) and impiemented
in states such as Texas (Fletcher, Foorman, et al.,
2002). Those who are identified as at-risk have their
progress monitored and receive increasingly intense,
multitiered interventions that may eventuate in identi-
fication for special education in LD (Vaughn & Fuchs,

2003). In a multitiered intervention approach, children-

are screened for risk characteristics, such as weak-
nesses in letter-sound knowledge and phenological
awareness in kindergarten and word reading in Grade
1, with immediate monitoring of progress (Torgesen,
2002). Depending on the rate of progress, interventions
are intensified and modified in an effort to accelerate
the rate of development of an academic skill. Children
are not identified with disabilities until the final tier of
the process,

Evaluations outside of schools should utilize a simi-
lar approach based on measurement of the three com-
ponents of the hybrid model proposed by the consen-
sus group in Bradley et al. (2002): (a) low achievement,
{b) RTL, and {c) consideration of contextual factors and
exclusions. Any psychological evaluation of a child or
adolescent should consider the relevant achievement
constructs (see following section) that represent the
different types of LD. If there is evidence of low
achievement, the focus should not be on extensive as-
sessments of processing skills but on referrat to an ap-
propriate source for intervention. The psychologist
should expect to have a working relationship with the
intervention source so that RTI will be measured. This
means that clinical child psychologists must be knowl-
edgeable about educational interventions and prepared
to develop a treatment plan that incorporates this form
of intervention, just as they may be prepared to work
with a physician around medication for problems with
attention or anxiety. It is perfectly reasonable to ask the
child to return every 4 to 6 months to repeat achieve-
ment tests and independently evaluate progress in con-
junction with more frequent assessments of progress
obtained by the intervention source.

The psychologist should also evaluate for other prob-
lems that may be assaciated with low achievement to
adequately plan treament. If mental retardation is sus-
pected, IQ, adaptive behavior, and related assessments
consistent with this classification can be administered.
But note that if the child or adolescent has achievement
scores in reading comprehension or math that are with-
in two standard deviations of the mean (consistent with
traditional legal definitions of mental retardation), or
development of adaptive behavior obviously inconsis-
tent with mental retardation, assessment of IQ is not
necessary as such levels of performance preclude men-
tal retardation, Some children may have oral language
disorders that require speech and language interven-
tion that will require referral and additional evaluation,

- Screening with vocabulary measures and through in-

teracting with the child will help identify these chil-
dren; the vocabulary screen will also help identify chil-
dren who may benefit from additional intellectual screen-
ing. Many children with achievement difficulties or
LD also have comorbid difficulties with attention and
both internalizing and externalizing psychopathology.
These disorders need to be assessed and treated, as
simply referring a child for educational intervention
without addressing comorbidities will surely increase
the probability of a poor RTI. We believe that no clini-
cal evaluation of a child should be conducted without a
documentation of achievement levels through direct
assessment or school report of such an assessment.
If achievement deficits are apparent, intervention of
some sort shonld be provided. It is not likely that treat-
ing a child for a comorbid disorder, such as ADHD,
will result in improved levels of achievement in the ab-
sence of educational intervention.

Altogether, we are suggesting that from the per-
spective of LD, psychologists should perform assess-
ments for emotional and behavioral disorders consis-
tent with other articles in this special section. For LD,
they need to administer achievement tests and evaluate
RTI. This is regardless of subdiscipline (e.g., school
psychologist, child clinical psychologist, nemropsy-
chologist) or setting. To evaluate achievement, indi-
vidualized norm-referenced assessments should be
conducted, RTI requires assessments of intervention
integrity and monitoring of progress.

Evaluating Achievement

Identifying specific achievement tests is not diffi-
cult, although tests for some domains are better devel-
oped than others. Lyon et al. (2003) suggested that LD
represented six major achievement types, including (a)
word recognition; (b) reading fluency; (¢) reading
comprehension; (d) mathematics computations; (e)
reading and math, which is not really a comorbid asso-
ciation but a more severe reading problem with distinct
math difficulties; and (f) written expression, which
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could involve spelling, handwriting, or text generation.
These patterns were drawn from the research literature
(e.g., Rourke & Finlayson, 1978; Siegel & Ryan, 1988:
Stothard & Hulme, 1996), but an extensive discussion
of the evidence for these types is beyond the scope of
this article (see Lyon et al., 2003). The assessment im-
plications are straightforward. Many children and ado-
lescents will have difficulties in more than one dornain,
so a thorough assessment of academic achievement is
very important,

_ A set of achievement tests should be used. It is help-
ful to use tests from the same battery because the nor-
mative group is the same, which facilitates compari-
sons across tests. However, the battery from which
these tesis are chosen is less important than the con-
structs that are measured. Any single battery has
strengths and weaknesses that can be supplemented
with measures from other assessments. Given the sug-
gestion that six types of LD may exist, the important
constructs are word recognition, reading fluency, read-
ing compretiension, math computations, and written
expression. We usually assess spelling as 2 screen for
written expression and handwriting difficulties and
math and writing fluency as supplemental assessments.

Table 1 outlines these constructs and how they
can be assessed with the commonly used Woodcock—
Johnson Achievement Battery-III (WI; Woodcock,
McGrew, & Mather, 2001) or the Wechsler Individual
Achievernent Test-I1 (WIAT; Wechsler, 2001), We use
the WI and WIAT because they meet established crite-
ria for reliability (internal consistency and test—resest)
and validity (construct and concurrent) and were devel-
oped to account for variations in ethnicity and socio-
€Cconomic status. In particular, the normative sampling
took into account this type of variation, and analyses
(differential item functioning) were conducted to iden-
tify items that were not comparable across these sourc-
es of normative variation. There are also other norm-
referenced assessments that can be used to supplement
the WJ or WIAT, which we discuss later. Few of these
supplemental measures have been developed with the

care of the WJ or the WIAT, particularly with regard to
the adequacy of the normative base and attempts to ad-
dress different forms of normative variation,

Table 1 should not be taken to indicate that there are
L1 different types of LD, one for each test. To reiterate,
many children have problems in multiple domains. The
pattern of academic strengths and weaknesses is an im-
portant consideration (Fletcher, Foorman, et al,, 2002;
Rourke, 1975). Table 1 identifies constiucts and core
tests that would be administered to every child and sup-
plemental tests that would be used if there were con-
cerns about a particular academic domain. If the re-
ferral indicated concerns aboui a particular area,
additional tests from other measures would be used.
Most children with significant academic problems
where LD may eventually be a concern have difficulty
with word recognition and consequently tend to have
problems across domains of reading. Going beyond the
core tests is usually not necessary if the child has prob-
lems with word recognition. Isolated problems with
reading comprehension and written expression occur
infrequently. If the problem is specificaily math, using
assessments in additjon to the WJ or WIAT is helpful in
enswring that the deficiency is not just a matter of atten-
tion difficulties.

An advantage of the WJF and WIAT is the assess-
ment of word recognition for both real words and
pseudowords, the latter permitting an assessment of
the child’s ability to apply phonics rules to sound out
words. Most achievemnent batteries assess recognition
of real words, which is the essential component, These
measures tend to be highly intercorrelated across dif-
ferent assessment batteries, including the Wide Range
Achievement Test1XII (Wilkinson, 1993), and the Ac-
curacy measure from the Gray Oral Reading Test—
Fourth Edition (Wiederholt & Bryant, 2001).

The W1 also has a silent reading speed subtest that,
in our assessments, is highly correlated with other flu-
ency measures despite the fact that it is not simply oral
reading speed, requiring the child to answer some
questions while reading a series of passages for 3 min.

Table 1. Achievement Constructs in Relation to Subtests From the WJ and the WIAT

Construct W] Subtest WIAT Subtest
Core Tests

Word Recognition Word Identification Word Reading

Word Attack Pseudoword Decoding

Reading Fluency Reading Fluency —

Reading Comprehension Passage Comprehension Reading Comprehension®

Marth Computations Calculation Numerical Operations

Written Expression Spelling Spelling
Supplemental Tests

Math Fluency Math Fluency —

Writing Fluency Writing Fluency —

Math Conicepts Quantitative Concepts —

Written Expression Writing Samples Written Expression®

"Also assesses fluency
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The WIAT permits assessment of reading speed during
silent-reading comprehension. Both assessments are
easily supplemented with the Test of Word Reading Ef-
ficiency (Torgesen, Wagner, & Raschotte 1999), which
involves oral reading of real words and pseudowords
on a list. The Test of Reading Fluency (Deno & Mar-
ston, 2001) is an option that requires text reading. Both
measures are quick and efficient, and the former was
designed with item analyses addressing differential
item responses across ethnic groups. Whenever text is
read out loud, fluency can be assessed as words read
correctly per minute. The Gray Oral Reading Test—
Fourth Edition includes a score for fluency of oral text
reading.

Reading comprehension can only be screened with
the WJ Passage Comprehension subtests which is a
cloze-based assessment in which the child reads a
sentence or passage and fills in a blank with a miss-
ing word. The Reading Vocabulary subtest is used to
create a reading comprehension composite, but it
places such a premium on decoding that we usually
do not administer it. The WIAT also does not demand
much reading of text. Some children who struggle w
comprehend text in the classroom do not have diffi-
culties on these subtests because the level of com-
plexity rarely parallels what children are expected to
read on an everyday basis. Supplemental assessments
using the Group Reading Assessment and Diagnostic
Education (Williams, Cassidy, & Samuels, 2001), the
Gray Cral Reading Test-Fourth Edition, or even one
of the well-constructed reading comprehension as-
sessments from the group-based Stanford Achieve-
ment Test—10th Edition (Harcourt Assessment, 2002),
Iowa Test of Basic Skills (Hoover, Hieronymous,
Frisbie, & Dunbar, 2001), or similar instrument is es-
sential. Often children have had these assessments in
school, and it is useful to review results as part of the
overall evaluation.

Reading comprehension is a difficult construct to
assess (Francis, Fletcher, Catts, & Tomblin, in press).
In evaluating comprehension skills, the assessor
should attend to the nature of the material the child is
asked to read and the response format. Reading com-
prehension tests vary in what the child reads (sen-
tences, paragraphs, pages), the response format (cloze,
open-ended questions, multiple-choice, think aloud),
memory demands (answering questions with and with-
ouwt the text available), and how deeper aspects of
meaning are evaluated (understanding of the essential
meaning vs, literal understanding, vocabulary knowl-
edge and elaboration, ability to infer or predict). It may
be difficult to determine the source of the child’s diffi-
culties based on a single measure. Thus, if the issue is
comprehension and the source is not in the child’s
word recognition or fluency skills, multiple measures
that assess reading comprehension in different ways
are needed. '

For math, the Calculations subtest of the WJ and
Numerical Operations subtest of the WIAT are pa-
per-and-pencil tests of math computations {Table 1).
Low scores on this type of task predict variation in cog-
nitive skills depending on other academic strengths -
and weaknesses (Rourke, 1993). However, low scores
could reflect problems with fact retrieval and verbal
working memory if word recognition is comparably
lower, as opposed to problems with procedural knowl-
edge if word recognition is significantly higher and not
deficient. Deficient scores can also reflect problems
paying attention, especially in children with ADHD,
The math computations subtests from the Wide Range
Achievement Test-1II is also frequently used and is
useful because it is timed and the problems are less or-
ganized. The key is the paper-and-pencil assessment of
math computations, which is how difficulties in math
are typically manifested in children who do not have
reading problems. As in reading, assessments of fiu-
ency are helpful, although there is no evidence sugges-
tive of a math fluency disorder. In Table 1, the WJ Math
Fluency subtest is identified as a supplemental mea-
sure, representing a timed assessment of single-digit
arithmetic facts that may be helpful for identifying
children who lack speed in basic arithmetic skills. Such
difficulties make it difficult to master more advanced
aspects of mathematics. If an assessment of math con-
cepts is needed, which we would do only if math was
an overriding concerm, the Quantitative Concepts sub-
test of the W1 is more useful than the WJ Applied Prob-
lems or WIAT Math Reasoning subtests, which intro-
duce word problems that are difficult for children with
reading difficulties.

Written expression is most difficult to assess, partfy
because it is not clear what constitutes a disorder of
written expression—spelling, handwriting, or text gen-
eration (Lyon et al., 2003). Obviously problems with
the first two components will constrain text generation.
Spelling should be assessed as it may represent the pri-
mary source of difficulty with written expression for
children, especially if they also have word-recognition

. difficulties. The analysis of spelling errors (Rourke,

Fisk, & Strang, 1986) can be informative in under-
standing whether the problem is with the phonological
component of language or with the visual form of let-
ters (i.e., orthography). Spelling also permits an infor-
mal assessment of handwriting.

Table 1 identifies W] and WIAT measures of writ-
ten expression. The atility of these measures is not well
established, and the significant generation of text in
terms of construction and writing of passages and sto-
ries is not really required. As with reading comprehen-
siotl, it may be important to supplement or even replace
this assessment with a test such as the Thematic Matu-
rity subtest of the Test of Written Language (Hammill
& Larsen, 1998). Measuring fluency with a measure
such as the WJ Writing Fluency subtest may also be
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useful. Asin r;ading and math, fluency of writing pre-

dicts the quality of composition.

From this type of assessment, characteristic pat-
terns emerge that will demarcate the classification and
indicate a need for specific kinds of intervention. For
each of the six types of LD, there are interventions with

- evidence of efficacy that should be utilized in or out of

a school setting (Lyon et al., in press). The goal is not to
diagnase LD, which is not feasible in a one-shot evalu-
ation for the psychomeiric and conceptual reasons out-
lined previously, but to identify achievement difficul-
ties that can be addressed through intervention. If the
assessor is knowledgeable about these patierns, very
specific intervention recommendations, as well as the
need for other assessments, can be made.

Table 2 summarizes achievement patterns that are
well established in research (Fletcher, Foorman, et al.,
2002; Lyon et al., 2003). Intervention should be con-
sidered for any child who performs below the 25th per-
centile on a well-established assessment, with an un-
derstanding that these are not firm cut points and
should be evaluated across 21l the measures, We are not
indicating that 25% of all children have a LD, only that
scores below the 25th percentile are commeonly associ-
ated with low performance in school, assuming the cat
point is reliably attained. In examining Table 2, the de-
cision rules should not be rigidly applied and are sim-
ply guidelines to assist clinicians. Identifving LD is al-
ways based on factors beyond just the test scores. The
decision process should focus on what is needed for in-
tervention, which requires an assessment of contextual

variables and the presence of comorbid disorders that
influence decisions about what sort of plan will be
most effective for an individual child. Low achieve-
ment is related to many contextual vapables, which is
why the flexibility in special education guidelines al-
lows interdisciplinary teams to base decisions on fac-
tors that go beyond test scores. The purpose of assess-
ment is ultimately to develop an intervention plan.

Evaluating Response to Instruction

Once a child is screened or tested for achievement
deficits, progress should be monitored if a problem is
identified. It is astonishing that U_S. special education
guidelines do not require at least yearly readminis-
tration of the achievement tests that were used to justify
the placement as one method of assessing the efficacy of
the intervention plan. If a child is responding to inter-
vention, his or her rate of development should be accel-
erated relative to the normative population (i.e., the
achievement gap is closed). As part ofthis assessment of
RTI, progress should be monitored on a frequent basis if
the problem is with word recognition or fluency, math
computations, or spelling. Reading comprehension and
higher forms of written expression will show less rapid
change and progress, as monitoring tools for these types
of problems have not been adequately developed.

Most of the tests mentioned here have alternative
forms. But some have been developed to permit as-
sessments with even more frequency and are referred
0 “curriculum-based assessments” (Fuchs & Fuchs,

Tahle 2. Eighr Achievemenr Patterns Associated With Intervention

1. Decoding and Spelling < 90; Arthmetic one haif standard deviation higher than word recognition and spelling and at least 80, This is a
pattern characterized by problems with single word decoding skills and better arithmetic ability. Reading comprehension will vary
depending on how it is assessed but is usually impaired. Children with this pattern have significant phtmologlcal lznguage problems and

strengths in spatial and motor skills (Rourke & Finlayson, 1978).

2. Arithmetic < 90, Decoding and Spelling > 90 and at least 7 points higher. Childeen with difficulties that only involve math show this
patiern, which is associated with problems with motor and spatial skills, problem-solving deficiencies, and disorganization (Rourke &
Finlayson, 1978}. It usually represents problems with math procedures as opposed to math facts (Lyon et al., 2003).

3. Deceding, Comprehensian, Spelling, and Arithmetic < 90. This pattern represents a problem with word recognition characterized by
language and working memory problems more severe than in children with peor decoding and better development of math skills (Rourke
& Finlayson, 1978). The math problem involves learning and retrieving math facts (Lyon et al., 2003).

4. Spelling and Arithmetic < 90, Decoding > 90 and 7 points higher, Essentially the same pattern as Number 3 except the motor {(and writing)

COMpanent is more severe.

5. Reading Comprehension < 90 and 7 points below decoding. This pattern often reflects long-term oral language disorder. Problems with
receptive language, shori-term memory, and attention are apparent, with strengths in phonological language skills (Stothard & Hulme,

1996).

6. Decoding skills 7 points lower than Comprehension skills and < 90. This pattern reflects a phonological language problem with usually
better than average semantic language and spatial skills (Stothard & Hulme, 1996). The pattern is not apparent for reading comprehension

measures that are timed or require significant amounts of text reading.

7. Reading Fluency < 90 and < Decoding by ene half standard deviation will reflect a problem where accuracy of word reading is less of o

problem than automaticity of word reading (Lyon et al., 2003).

8. Spelling < 90. This pattern reflects (&) motor deficits in a young child or (b) residuals of earlier phonological ianguage problems that have
been remediated or compensated in older children and adults. The pattern is comumon in adults with a history of word recognition

difficulties. Fluency is often impaired.

Note: The patterns are based on relations of reading decoding, reading fluency, reading comgrehension, spelling, and arithmetic. It is assumed
that any score below the 25th percentile (standard score = 90) is impaired and that a difference of one half standard deviations is important {7
standard score points). The patterns should be comsidered prototypes and the rules loosely applied (adapted from Fletcher, Foorman,
Boudousquie, Barnes, Schatschneider, & Francis, 2002). These patterns are not related to 1Q scores,
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1999}, Such measures are often used by the infervener
(e.g., teacher) to document how well a child is respond-
ing to instruction. Typically a child would read a short
reading passage appropiate for grade level (or do a set
of math computations) for 2 to 3 min. The number of
words (or math problems) correctly read (or computed)
would be graphed over time and compared against
grade-leve! benchmarks, representing a criterion-refer-
enced form of assessment. A child may be screened
with these measures, and those performing below the
benchmark may be candidates for intervention, espe-
cially in schools.

Such assessments should also be accompanied by
observations of the integrity of the implementation of
the intervention, including the amount of time spent on
supplemental instruction, especially if the child does
not appear to be making progress. School psycholo-
gists are often well prepared in this area of assessment,
Although a psychologist operating outside of a school
may not be jn a position to do curriculam-based assess-
ments or to personally cvaluate the intervention, such
assessments should be expected, especially if the refer-
ral is to a private academic therapist.

A variety of methods have been developed, and the
assessments with the most widespread utilization are
the Monitoring Basic Skills Progress (Fuchs, Hamlett,
& Fuchs, 1990), which assesses reading, math, and
spelling fluency, and the Dynamic Indicators of Basic
Early Reading Skills (Good, Simmons, & Kame'enni,
2001), a bantery of different reading fluency measures.

Some of these tools are focused primarily.on-the Jower.

grades, but the norm-referenced assessments of flu-
ency identified previously—especially if they have
alternative forms—can be nsed with older students,.
These measures meet accepted psychomeiric criteria
for reliability and validity. The curriculum-based as-
sessment measures have not been assessed as formally
for differential item functioning but have been widely
employed with school populations that are quite di-
verse (Fuchs & Fuchs, 1999; Shinn, 1998).

Conclusions

Based on our evaluation of maodels, we propose a hy-
brid model that incorporates features of low achieve-
mentand RTT models for the identification of children as
LD. We specifically do not find evidence to suppert ex-
tensive assessments of cognitive, neuropsychological,
or intellectual skills to identify children as LD. Al-
though some may view this model as only for schools,
wereject the idea that the rontine evalnations done in the
past by psychologists and educators outside of school
setiings are useful for LD. We find little value inthe idea
of evaluating achild in a single assessment and conclud-
ing that the child has LD based on an 1Q-achicvement
discrepancy, low achievement, or profiles on neuropsy-

chological tests, largely because such assessments are
not directly related to treatment and the diagnosis itself
is not reliable. As soon as it is apparent thai the child
has an achievement problem, a refesral for intervention
should be made and the resources that might be spent an
diagnosis should be spent on intervention. Children
should not be diagnosed as LD until a proper atternpt at
instruction has been made. Assessment of achievement
skills should be a routine part of any psychological eval-
uation of a child and cannot be seen as the province of
just the schools. Serial menitoring of RT and the integ-
rity of instruction should be completed before children
are identified as LDD. There are issves involved inthe in-
tervention component, estimation of slope and intercept
effects, as well as decisions that have to be made about
cut points that will differentiate responders and non-
responders (Gresham, 2002). For these reasons alone,
RTI cannct be the sole criterion for identification, and
flexibility in decision making is required. At the same
time, there appears to be considerable validity to this
approach, implying that it is indeed possible to reliab-
ly identify nonresponders as a group with unexpected
underachievement.

In addition to the evidence for validity (and the
greater reliability of the underlying psychometric
model), the medel does not require the use of exclu-
sionary criteria (especially emotional disturbance and
economic disadvantage) to operationalize unexpected
underachievement, thus capturing the construct of LD.
This is an important consideration given the lack of ev-

. idence validating classifications that utilize these par-

ticular exclusions (Kavale, 1988; Lyon et al., 2001).
The model does operationalize the concept of opportu-
nity to learn, which is rarely directly assessed as part of
LD identification. It is also a model that can only be
implemented in an instructional setting, such as a
school, or in clinical settings outside of public schools
where remediation is utilized, such as an academic
therapy setting. But it is not consistent with the tradi-
tional approach to LD identification based on a single
administration of a test battery and consideration of a
diagnosis, which we believe is an outmoded modei that
detracts from intervention. In the absence of an attempt
to systematically instruct the child, LD cannot be “di-
agnosed,” obviating the traditional “test and treat”
model, as identifying LD must be the end product of an
attempt to instruct the child (i.e., “treat and test”). This
is not a post hoc approach but rather an argument that
in the absence of the opportunity to learn exclusion, the
concept of LD has no basis in evidence, and low
achievement per se is not adequate evidence for LD.
Such an approach ties the concept of LD to treatment,
which is important. It may be that a single assessment

- may indicate “risk” or even an achievement disorder.

But such an assessment cannot indicate a “disability”
in the absence of functional criteria that would include
opportunity to leam.
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A final comnment involves what some will see as
equating LD with measurable deficits on achievement
tests. Some will argue that the mere presence of a defi-
cit on a measure of processing skills means that person
should be identified by LD, in part because of the belief
that such deficits indicate a brain anomaly. The most
common example is the linking of “executive func-
tion"” deficits with LD, We argue that the concept of LD
is empty without a focus on achievement, largely be-
cause it becomes more difficult to identify a unique
subgroup representing LD that would be different from
other classes of childhood disorders. Executive func-
tions, for example, are often linked 1o ADHD, but ¢las-
sifications of ADHD based on executive function defi-
cits as assessed by cognitive tests do not have much
validity (Barkley, 1997). Moreover, executive function
deficits characterize many childhood populations.

More fundamentally, consider an overarching clas-
stfication of childhood learning and behavioral diff-
icnlties. For LD, achievement deficits represent
markers for the underlying classification, What distin-
guishes the LD prototype from, for example, a behav-
ioral disorder such as ADHD is the presence of an
achievement deficit. If a child with ADHD has an
achievement defieit, it is usually reflective of a comor-
bid association (Fletcher, Shaywitz, & Shaywitz,
1999). If we expand our classification to mental retar-
dation, the key for differentiating mental retardation
from LD {or ADHD) is not just the intelligence test
score. Rather, the major difference is in adaptive be-
havior, where mental retardation should reflect a per-
vasive deficit in adaptive behavior and LD as a rela-
tively narrow deficit (Bradley et al., 2002). So a
classification of these three major disorders requires
markers for achievement, attention-related behaviors,
and adaptive behavior. In the absence of these types of
markers, and a focus on classification, all children with
problems are simply disordersd and there is no need
for assessment because they would all require the same
interventions. When LD is tied to levels and patterns of
achievement, an evidence base for differential inter-
ventions focused on learning in specific academic do-
mains emerges. This is the strongest evidence for the
validity of the concept of LD, its classification, and the
source of evidence-based approaches to assessment
and identification.
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THE RELATIONSHIPS AMONG STERNBERG’S TRIARCHIC
ABILITIES, GARDNER’S MULTIPLE INTELLIGENCES, AND
- ACADEMIC ACHIEVEMENT
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In this study I investigated the relationships among Stemberg’s Triarchic Abilities (STA),
Gardner’s multiple intelligences, and the academic achievement of children attending
primary schools in Istanbul, Turkey. Participants were 172 children (93 boys and 81 girls)
aged between 11 and 12 years. STA Test (STAT) total scores were significantly and positively
related to linguistic, logical-mathematical, and intrapersonal test scores. Analytical ability
scores were significantly positively related to only logical-mathematical test scores, practical
ability scores were only related to intrapersonal test scores, and the STAT subsections were
significantly related to each other. After removing the effect of multiple intelligences, the
partial correlations between mathematics, social science, and foreign language course grades
and creative, practical, analytical, and total STAT scores, were found to be significant for
creative scores and total STAT scores, but nonsignificant for practical scores and analytical
STAT scores.

Keywords: Sternberg's Triarchic Abilities Test, multiple intelligences, academic achievement,
children, intelligence.

Since 1980 there has been increasing interest in the role of mitelligence in
learning and its impact on student achievement. Similarly to education theorists,
many researchers on intelligence have been conducting studies to apply theories
about intelligence, to education in general and, in particular, o the instructional
context of the classroom (Castején, Gilar, & Perez, 2008). The main difference
between contemporary and older approaches to the role of intelligence is that,
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in earlier conceptualizations, intelligence was described as involving one factor
of general mental ability that encompasses the common variance among all the
contributing factors. The existence of this general intelligence factor was originally
hypothesized by Spearman in 1927 and labeled as “g” (see Jensen, 1998). It was
hypothesized that this g factor exists over and above the various abilities that
make up intelligence, including verbal, spatial visualization, numerical reasoning,
mechanical reasoning, and memory (Carroll, 1993). However, according to
contemporary theories, intelligence must be regarded as existing in various forms
and the levels of intelligence can be improved through education. The most
widely accepted comparative theories of intelligences in recent literature are
Gardner’s (1993) multiple intelligences theory and Sternberg’s (1985) triarchic
theory of intelligence. Researchers have reported significant differences between
student outcomes for classroom instruction conducted following the principles
of multiple intelligences, and student outcomes under traditionally designed
courses of instruction in science (Ozdermir, Giineysu, & Tekkaya, 2006), reading
(Al-Balhan, 2006), and mathematics (Douglas, Burton, & Reese-Durham, 2008).
Gardner (1993) developed a theory of multiple intelligences that comprises
seven distinct areas of skills that each person possesses to different degrees.
Linguistic intelligence (LI} is the capacity to use words effectively, either orally
or in writing. Logical-mathematical intelligence (LMI) is the capacity to use
numbers effectively and to reason well. Spatial intelligence (SI) is the ability to
perceive the visual-spatial world accurately and to interpret these perceptions.
Bodily-kinesthetic intelligence (KI) involves expertise in using one’s body to
express ideas and feelings. Musical intelligence (MI) is the capacity to perceive,
discriminate, and express musical forms. Interpersonal intelligence (INPI) is the
ability to perceive, and make distinctions in, the moods, intentions, motivations,
and feelings of other people. Intrapersonal intelligence (INTI) is self-knowledge
and the ability to act adaptively on the basis of that knowledge. Naturalist
intelligence (NI) is expertise in the recognition and classification of the numerous
species — the flora and fauna — of a person’s environment (Armstrong, 2009).
Researchers have addressed the relationship between multiple intelligences
and metrics of different abilities, and of various psychological constructs. Reid,
Romanoff, Algozzine, and Udall (2000) showed that SI, LI, and LMI were
related to scores in a test to measure the nonverbal abilities of pattern completion,
reasoning by analogy, serial reasoning, and spatial visualization, among a group
of handicapped and nonhandicapped children aged between 5 and 17 vears.
Furthermore, the effects of multiple intelligences-based teaching strategies on
stndents’ academic achievement have been studied extensively (Al-Balhan,
2006; Douglas et al., 2008; Greenhawk, 1997; Mettetal, Jordan, & Harper,
1997, Ozdermir et al., 2006). In addition, some researchers have investigated
the relationship between multiple intelligences and academic achievement
(McMahon, Rose, & Parks, 2004; Snyder, 1999). McMahon and colleagues
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found that, compared with other students, fourth-grade students with higher
scores on LMI were more likely to demonstrate reading comprehension scores
at, or above, grade level. In a similar study, Snyder reported a positive correlation
between high school students’ grade point averages and KL In the same study
results showed that there was a positive correlation between the total score for
the Metropolitan Achievement Test-Reading developed by the Psychological
Corporation of San Antonio, Texas, USA and the categories of LMI and LI

Sternberg developed the second well-known intelligence theory. According
to Sternberg (1999a, 1999b), individuals show their intelligence when they
apply the information-processing components of intelligence to cope with
relatively novel tasks and situations. Within this approach to intelligence,
Sternberg (1985) proposed the triarchic theory of intelligence, according to
which there are three different, but interrelated, aspects of intellect: {a) analytic
intelligence, (b) creative intelligence, and (c) practical intelligence. Individuals
‘highly skilled in analytical intelligence are adept at analytical thinking, which
involves applying the components of thinking to abstract, and often academic,
problems. Individuals who have a high degree of creative intelligence are
skilled at discovering, creating, and inventing ideas and products. People who
have a high level of practical intelligence are good at using, implementing,
and applying ideas and products. Sternberg (1997) developed an instrument,
the Sternberg Triarchic Abilities Test (STAT), to evaluate triarchically based
intelligence. In this instrument each aspect of intelligence is tested through
three modes of presentation of problems: verbal, quantitative, and figural, A
number of previous researchers have established the construct validity of the
STAT (Stemberg, Castején, Prieto, Hautamiiki, & Grigorenko, 2001; Sternberg,
Ferrari, Clinkenbeard, & Grigorenko, 1996). Although Sternberg did not intend
the STAT to be a measure of general intelligence, as assessed by conventional
intefligence tests, in related literature (Brody, 2003) there are contradictory
results and opinions on this issue. Sternberg (2000a, 2000b) has claimed that the
STAT is independent of measures of general intelligence and a more accurate
predictor of academic achievement. However, Gottfredson (2002) pointed out
that the data obtained to support this claim are sparse and suggested that the
data collected by Sternberg et al. (1996) support the conclusion that the STAT is
related to other measures of intelligence and may, in fact, be a measure of general
intelligence. The triarchic abilities are related to different intelligence tests scores
(e.g., Concept Mastery Test, Watson Glaser Critical Thinking Appraisal, Cattle
Culture-Fait Test of g; Sternberg et al., 1996). However, Brody (2003) suggested
that although these correlations are substantial, it is likely that they underestimate
general intelligence because they were obtained from a sample of high school
students who were predominately categorized as gifted, as determined by IQ
scores, and these students were, therefore, likely to record a restricted range of
scores on the tests.
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In the present study I hypothesized that both multiple intelligences total
scores and STAT total scores would be predictors of academic achievement.
Specifically, I hypothesized that the LI and LMI, and the analytical STAT, would
be predictors of student success in the subject areas of mathematics, science,
social science, and foreign- language leaming.

Method

Participants _

Participants were 174 randomly selected fifth- and sixth-grade students (81
girls and 93 boys) attending primary school in Istanbul, Turkey. Students’ ages
ranged from 11 to 12 years old.

Instruments :

The students completed the Turkish version of Gardner’s Multiple Intelligences
Inventory (MII; Saban, 2002) to assess participants’ preferred intelligence within
one of the eight categories: LI, LMI, SI, MI, KI, INPI, INTL and NI The possible
score for the MII ranges from O to 80. The individual category in which a student -
has the highest score is considered to be the type of intelligence in which that
student is most skilled. The overall Cronbach’s alpha reliability coefficient in this
study was .96, denoting high reliability; .89 for LI; .83 for LMI; .89 for SI; .88
for MI; .78 for KI; .85 for INPI; .85 for INTI; and .84 for NI.

The second instrument that I used in this stady was Sternberg’s Triarchic
Abilities Test (STAT). The test comprises 81 items divided across three
subsections designed to measure analytical, creative, and practical abilities. I
translated this test into Turkish using the back-translation technique. In order
to ensure that the back-translation retained the meaning of the original form, I
conducted validity and reliability checks. The Turkish and the English versions
of the test were given to 80 bilingual Turkish- and English-speaking students
to complete within two weeks. Analyses of scores for the Turkish and English
versions of test completed by these students yielded high correlation values (.85
for analytical, .79 for practical, and .81 for creative subsections). The overall
alpha reliability coefficient of this test was .89, and for the subsections it was .80
for analytical, .77 for practical, and .78 for creative.

Procedure

The students completed the instruments during class time and in their
classrooms. There was no time limit for completion. Each test session lasted
approximately 60 minutes. The parents of the participating children gave
permission for the researcher to access the students’ grade point average for
mathematics, science, social science, and foreign language courses at the end of
the year during which the study was conducted. Each participant received a pen
and pencil as a thank-you gift for his/her participation in this study.
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Data Analysis
The data were analyzed using SPSS version 15 to conduct correlation analysis
and multiple regression analysis.

Results

As shown in Table 1, the children’s STAT total scores (M = 35.34, SD = 9.09)
were significantly and positively related to LI (M = 28.98; SD = 7.59), LMI (M =
30.12, §D = 6.87), and INTI (M = 29.10, SD = 7.15) scores (p < .01). Analytical
subsection STAT scores (M = 13.76, SD = 3.96) were significantly related to LM
intelligence scores (p < .01). STAT practical subsection scores (M = 10.37, SD =
3.06) were significantly correlated only with INTI scores (p < .01).

Table 1. Relationships Among STAT Total Scores, Analyfical, Practical, and Creative Ability
Scores, and Multiple Intelligences Scores

LI LMI SI MI KI INPI INTI NI
Analytical 303 413 -.057 093 036 021 281 -.102
Practical 274 268 003 113 041 095 4347 -.109
Creative 291 540* -.062 103 .004 -049 361° -.098
Total 351° 506" -.051 123 031 .019 425** -124

Note. ™ p < .01, * p < .05. LI = linguistic intelligence, LMI = logical-mathematical intelligence,
SI = spatia] intelligence, MI = musical intelligence, KI = bodily-kinesthetic intelligence, INPI =
interpersonal intelligence, INTI = intrapersonal intelligence, NI = naturalist intelligence.

Mathematics course grades (M = 3.78; SD = 1.20) were significantly related
to the STAT total (p < .001) and to the STAT analytical (p < .001), practical
(p < .01), and creative (p < .01} subsections. Similarly, social science (M = 3.78,
SD = 1.10) and science course grades (M = 3.51, SD = 1.40) were significanily
related to the STAT total (p <.01) and to the STAT analytical (p < .01) and creative
(p < .01} subsections. However, foreign language course grades (M = 3.57, SD
= 1.16) were significantly related to all of the subsection scores of the STAT
(p <.001; see Table 2).

Table 2. Relationships Among STAT Total Scores, Analytical, Practical, and Creative Sub-
section Scores, and Academic Success

Mathematics Science Social science  Foreign language
Analytical .536* 395% 304 454*
Practical 4617 264 269 451*
Creative A491% 378" R (A 442%
Total 588* A15* 347 527"

Note. " p < 001, " p < .01,
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Mathematics grades of the participants were significantly related to LI (p <
.01), LMI (p <.01), INPI (p < .05), and INTI (p < .01} scores. Similarly, students’
course grades for science were significantly related to LI (p < .05), LMI (p <
.01), and INTL (p < .05) scores; students” social science course grades were
significantly related to LI (p < .05), LMI (p < .01), and INTI (p < .05) scores;
and students’ course grades for foreign languages were significantly related to LI
(p <.01), LMI (p < .01) and INTT (p < .01) scores (see Table 3).

Table 3. Relationships Between Multiple Intelligences Scores and Academic Success

LL LMI S1 ML K1 INPI = INTI NI
Mathematics A58* 695™ 080 174 285 J356° 5227 140
Science o 3407 575 007 .070 239 312 3797 085
Social science JA59% 598%™ 125 d18 217 319 356 139
Foreign language AB4™  718% 211 201 260 316 A95H 227

Note. ™ p < .01, * p < .05. L] = linguistic intelligence, LMI = logical-mathematical intelligence,
SI = spatial intelligence, MI = musical intelligence, KI = bodily-kinesthetic intelligence, INPI =
interpersonal intelligence, INTI = intrapersonal intelligence, NI = naturalist intelligence,

Multiple regression analyses were conducted in which the variance caused by
the MII was removed, and partial correlations were computed between course
grades and children’s STAT total and subsection scores. Separate analyses were
conducted for each subject area using first the STAT subsections and then using
Just the STAT total scores. Analyses regarding mathematics course grades yielded
significant partial correlations for the creative subsection score (P, = 44, p <
.01) and for the total STAT score (P, = .62, p < .01), but the partial correlations
were not significant for the analytical (P, = .14) and practical (P, = 05) STAT
scores. Similarly, the regression analyses predicting students’ science course
grades yielded significant partial correlations for STAT total scores (P, = .53,
p < .01) and for the creative subsection score (P, = 42, p < .01), but not for
the analytical (P, = .14) or practical (P, = .06) STAT scores. Additionally, when
I performed the same analyses of social science course grades these yielded
significant partial correlations with STAT total scores (P, = .54, p < .01) and
creative subsection scores (P, = .34, p < .05) but not with analytical (P, = 19) or
creative (P, = .04) STAT scores. Finally, analyses yielded the same patiern for
foreign language course grades and STAT total and subsection scores. Regression
analyses yielded significant partial correlations for practical subsection scores
(P, = 41, p < .02) and for total STAT scores (P, = .61. p < 01). Thus, the total
STAT scores and creative subsection scores significantly predicted academic
achievement in mathematics, science, social science, and foreign language
courses, independent of multiple intelligences scores; however, the analytical
and practical subsection scores did not. Correspondingly, the partial correlations
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between course grade (for mathematics, social science, science, and foreign
language) and the MII subsection scores, with the variation caused by the STAT
removed, were significant only for LMI (P, = .70, p < .01) scores. This finding
indicates that, independent of the STAT, only LMI scores predicted achievement
in any subject area. "

Discussion

The results in this study showed that STAT total scores were significantly
related to LI, LMI, and INTI scores. Analytical subsection STAT scores were
significantly related to LMI scores. Practical STAT subsection scores were
significantly correlated only with INTI scores. These results are based on the
partial correlations between multiple intelligences and STAT scores. However, I
limited the scope of this study to the students’ own preferences in regard to their
multiple intelligences. In future studies students’ intelligence types should be
assessed together with the performances of students on related intelligences for
different age groups and ditferent subject areas. In the present study mathematics
course grades were significantly related to STAT total scores and to scores for the
STAT analytical, practical, and creative abilities subsections. Similarly, science,
social science, and foreign language course grades were significantly related to
the LI, LM, and INTI scores of the participants.

Results of multiple regression analyses indicated that total STAT scores
and creative ability scores significantly predicted academic achievement in
mathematics, social science, science, and foreign language learning, independent
of multiple intelligences scores; however, the analytical and practical ability
scores did not. These results are consistent with those reported by Sternberg et
al. (2001), who found that total STAT and creative ability scores significantly
predicted academic achievement. However, contrary to the findings reported
by Sternberg et al., in my study the analytical and practical ability scores did
not relate significantly to academic achievement. On the other hand, Koke and
Vernon (2003) reported that total STAT scores and only practical ability scores
predicted psychology course midterm grades of university students. All these
results might indicate that there may be cultural differences within the dominant
cognitive abilities represented in the national education systems of various
countries.

My results in this study also revealed that the partial correlation between
course grades for all of the subject areas and each of the MII subsection scores,
with the variation caused by the STAT removed, was significant for only the LMI
score. This indicates that, independent of the STAT, only LMI scores predicted
achievement in any subject area. It should also be noted that in this study the
students” multiple intelligences scores were based on their own preferences for
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the items representing various kinds of intelligences. In other words, the multiple
intelligences scores did not indicate the actual performance of the children in
each type of intelligence. I believe that it would be of value for future researchers
to test how well the STAT would predict academic achievement for scores on a
~ test in which students’ multiple intelligences scores were each taken into account
separately. The relationship between other tests and STAT scores could also be
examined with more heterogeneous sample groups.
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Introduction

The assessment of motor ability in young children has become increasingly important in recent years,
since it has been suggested that it could be linked to cognitive, language, social and emotional difficulties (Piek,
Hands, & Licari, 2012). Moreover, there is cvidence that poor motor ability may impact on physical fitness
(Barnett, Van Beurden, Morgan, Brooks, & Beard, 2008), an important marker for health and disease during
childhood (Ortega et al., 2014). Therefore, there is a need for accurately measuring motor ability during the
preschool years.

Motor ability in preschoolers is often assessed by means of norm-referenced ficld-based batteries that
should meet some criteria such as easy and fast administration, low cost, appropriate psychometric ptoperties
and simplicity in the calculation of a final score (Cools, De Martelaer, Samaey, & Andries., 2009). In this respect,
the Basic Motor Ability Test (BMAT) (Arnheim & Sinclair, 1975) is a motor ability battery specifically
designed for children between 4 and 12 years of age. Although BMAT accomplishes most of the requirements
mentioned earlier, there are three important issues that need to be considered regarding its use. First, two of its
nine subtests, Bead Stringing and Tapping, require specific instruments to be implemented. Although they can be
adapted by using other non-specific materials, it is unknown how this would affect their reliability. Secondly, as
the normative values for the BMAT were established 40 years ago, its current validity is unclear since
preschoolers’ motor development might have changed during this period (Runhaar et al., 2010). Furthermore,
there might be differences related to the sociodemographic characteristics of the population studied (Kambas et
al., 2012). Lastly, while the overall psychometric properties of the BMAT have been reported (Arnheim &
Sinclair, 1975), its reliability and validity for different age groups remain unestablished. This is of special
relevance because preschoolers may have difficulties in understanding the test protocol or may lack in
motivation and this could affect the psychometric properties of the BMAT (Ayé4n, Cancela, Romero, & Alonso,
2015).

Given these issues, the present study aims to identify the feasibility, reliability and validity of the
BMAT when administered to preschool children.

Material & methods
Participants

The participants were Spanish healthy children from three different kindergarten schools. Children
aendlod in the eroand lavel (4 and 5 vears old) of the first period of the Spanish Education Curriculum were
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study, formal permission from the principals of the schools involved was sought and granted. Written informed
consent was obtained from the parents/guardians of all children and assent was obtained from the minors
previously to their participation in the study. The regional ethics comumittee reviewed and approved the protocol
of the study.

Measures

Anthropometry. Body weight was measured to the nearest 0.1 kg using a digital scale (Tefal
PP1200VO) and height was measured to the nearest miilimetre with a field stadiometer (Seca 220). Weight and
height were measured in light clothing without shoes. Body mass index {BMI) was calculated as weight in
kilograms divided by height in meters squared (kg/m?2).

Basic moter ability test (BMAT). This battery is composed of the following nine subtests:

Bead stringing (BS). This subtest consisted in threading beads (1 cm in diameter) onto a cord (45 cm
long with a plastic end of 2 cm in diameter) as rapidly as possible during 30 s. Given that the Stanford-Binet test
beads recommended by the standard protocel of the BMAT weren’t available, screws with identical dimensions
were used.

Target throwing (TT). In this subtest, children were required to throw 15 squared bags of seeds (10-12.5
cm wide) towards three targets (placed on a wall at a height of 1.2 m), from a distance of 2 m. The targets consist
of three rectangles with heights of 12, 27 and 45 ¢m. Each target is given a different score according to its size so
that 1, 2 and 3 points are awarded to the large, medium and small rectangles, respectively. Once the 15 bags have
been thrown, the final score was summed up for each participant.

Tapping (T). This subtest consisted in hitting alternatively two circles located on an electronic board (45
cm long), during 20 seconds. Given that the specific electronic board wasn't available and following the BMAT
guidelines, a 45 cm long board was built of cardboard and the two circles were drawn on the comers. The
examiner was responsible for keeping track of hits.

Hamstring stretch (HS). In this subtest, the children were required to sit on the floor with both legs
outstretched and heels 15 cm apart from each other. A 3 m ruler or stick should have been placed in the middle
of both legs with the 30 ¢m mark aligned with the heels, but as there was none available, a measurement tape
was fixed to the ground at the corresponding position. Without bending their knees, children should try to reach
forward as far as possible with their fingertips. The distance reached was recorded in centimeters.

Long jump (LJ). In this subtest, the children had to perform 3 standing long jumps on a level and non-
slip floor surface. A take-off ling was marked with tape on the floor. At the start of the jump the feet must be
behind the take-off line. There must be no movement of the feet prior to take-off and the children must retain
balance after landing. Jump distance was measured as the distance from the take-off line to the nearest body part
upon landing (this is typically the point of heel contact). The best of the three trials was recorded.

Face down to standing (FD). This subtest began with the child lying upside down on a mat (1.2 x 1.8
m). At the examiner’s signal “Ready? Go!” the child had to stand up and go back to the initial position as many
times as possible during 25 s. The number of times the child was able to complete this whele action was
registered.

Static balance (SB). In this subtest the children were asked to stand on one foot as long as possible on a
2.5 em wide wooden platform (SB1). Children were instructed to close their eyes, to place their hands at the
waist and to hook the lifted foot behind the knee of the supporting leg. The test finished when the participant sat
the lifted foot on the floer, opened the eyes or removed the hands from the waist. A 10 s trial repetition was
allowed before the test was recorded. According to the BMAT guidelines, this subtest was repeated on a 5 cm
wide wooden platform (SB2).

Push-ups (PU). In this subtest, children had to do as many arm push-ups as they could, setting both feet
on the floor and placing both hands on a bench so the body was in inclined position.

Agility run (AR). This subtest consisted in running in a zig-zag pattern between four cones spread 1.5 m
apart in a straight line. The starting point was at the right side of the first cone. Children had to perform as many
zig-zag runs as they could in 20 seconds. The number of runs achieved represented the final score.

Procedure

All subtests were carried out in groups of 20 children on a four-week schedule. In the first week, BMI was
determined and the BMAT protocol was carefully explained to the children to avoid leaming effects during the
experiment. In the second week, the participants performed the BMAT (test). During the third week no
assessments were done. Finally, BMAT was carried out again in the fourth week (retest). Three senior students
who were majoring in early childhood education administered the tests and a kindergarten teacher supervised the
assessments. They were all specialized in Physical Education.

Statistical Analysis

Data were analyzed in several stages. First, assumptions of normality and homoscedasticity were checked for
cach dependent variable using a one-sample Kolmogorov-Smirnov test and Levene’s test, respectively.
Secondly, descriptive statistics were calculated and a comparison of means was carried out using an independent
samples Student’s t-test to examine the differences between sexes. Thirdly, reliability was assessed for each
BMAT subtest by calculating the test-retest correlation. Pearson’s and Spearman’s correlations were used for
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Cronbach’s alpha. Lastly, construct validity was established by correlating BMAT subtests scores with age since
it was expected that preschoolers’ motor skills improve with maturation. SPSS 15.0 for Windows was used for
statistical analysis (SPSS Inc., Chicago, IL, USA) and statistical significance was established at p<0.05.

Results

A total of 75 children (mean age 5.51 0.29 years) volunteered to participate and completed the study.
Participant characteristics are summarized in Table 1 along with their performance in the different BMAT
subtests. Significant intersexual differences were observed only for flexibility, both in the test and the retest
(p<0.05), with girls presenting higher values of HS than boys.

The battery showed to be feasible as children found no difficulties in understanding the tasks that were
to be exccuted. Regarding task execution, children found difficult to perform the SB and the PU subtests since it
took some time to achieve their correct realization pattern.

Concerning the reliability of the BMAT, five subtests (BS, T, 1S, LI and PU) showed high test-retest
correlations (0.75-0.86), whereas the rest of the subtests revealed a weak to moderate reliability (0.48-0.64)
(Table 2}).

In relation to the internal consistency of the battery, the Cronbach’s Alpha coefficient was 0.49, thus
suggesting a weak correlation among the different subtests that the BMAT comprises.

Finally, regarding construct validity, all the subtests directly correlated with age, except HS, which was
inversely correlated, as expected (Table3). The TT was the only subtest that showed a significant statistical
association with age.

Dicussion

Reliability and validity are necessary features of a good instrument for the assessment of motor ability.
So this study tried to identify if the BMAT proved to be valid and reliable when administered to preschoolers.
The obtained results may be used to assist any physical education teacher or health professional in establishing
children’s level of motor development or in ascertaining the effects of interventions on children’s motor ability.

The BMAT proved o be feasible except for the balance subtest, which showed a high level of difficulty
reflected by the short time that the children were able to hold the required body posture, regardless of platform
width. It also needs to be pointed out how difficult it was for the children to correctly execute the PU subtest, a
common issue in previous studies (Ayan, Cancela, Senra, & Quireza, 2014}. The feasibility of the BMAT when
administered in preschool settings was ratified by the fact that the adjustments made to the materials used in the
BS and the TT subtests did not affect its execution.

The present study also allowed us to compare the current sample mean sCOTes with normative data from
the original manual of the BMAT published 40 years ago. Both boys and girls were on the 50th percentile in BS,
TT, LI and FD subtests and both surpassed the 90th percentile in T and AR. In HS and PU the children scored
close to the 25th percentile but none of the participants reached this percentile in SB. Given that the original
manual of the BMAT did not provide detailed information about the sample employed to establish the normative
curves, the differences observed in some subtests are acceptable. Only the scores in SB can be considered an
unusually low level of performance. The reason that would explain this extremely low balance scores is the
difficulty of the subtest because standing on one foot with eyes closed on a narrow platform can be excessively
demanding for preschoolers.

The difficulty of the task involved in the SB subtest could have also affected its reliability, given that
similar balance tests have demonstrated to be easier for preschoolers and have shown acceptable reliability when
executed on the floor (Crock, Horvat, & McCarthy, 2001; Fjortof, 2010; Larkin & Revie, 1994; Mc¢ Carron,
1997), or on a platform {Bis, Bappet, Titilbach, & Wall, 2004; Klein, Koch, Dordel, Striider, & Graf, 2012),
with eyes open. In this line, the low reliability observed in some other subtests of the BMAT (AR, TT and FD)
could be attributed to their protgcol characteristics. For example, the agility subtest comprises several changes in
direction in a 6 m distance and it has been noted that including many changes in direction and a long distance are
questionable aspects of an agility test (Sayers, 2015). In fact, all of the agility tests that have proved to be reliable
for children less than six years of age proposc a shorter distance (4m) and fewer changes in direction {Ortega et
al., 2014). Analogously, the TT subtest asked the children to throw toward a concentric rectangular target, while
it has been observed that there is a higher reliability in tests with circular targets (Malina, 1968). Moreover, the
reliability on this kind of tests strongly depends on the target size and on the throwing distance {Zahradnik,
Vaverka, & Gajda, 2008). In addition, the BMAT protocol does not consider the patticipant physical capacities
and anthropometric characteristics, as the dimensions and distances established for the TT subtest does not
change with age. It could be expected that the TT subtest would be more reliable if this requirement were
fulfilied and target dimensions were bigger for the younger children, as in other motot development assessment
batteries (Bruininks, 2003; Zimmer & Volkamer, 1987). Finally, concerning the FD subiest reliability, the
BMAT guidelines state that the face down to standing task demands speed and agility from the participants, but
after analyzing their execution it became clear that strength and resistance are also necessary capacities in order
to perform the subtest cotrectly. As a consequence of the great effort required to complete the FD, motivation

. P 1t e Leamen eraer mctnd that when a test is applied to young children, its
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reliability can be affected if the task is perceived to be exhausting or when it is not known how to meet its
physical or conditional demands (Ayan et al., 2014).

On the other hand, The BAMT comprises two subtests (LJ and BS) that showed a good reliability. The
LJ is a reliable test commonly used to assess lower body muscular strength in young children (Ortega et al,
2014). Similarly, despite the adjustments made in this study, the BS also resulted to be reliable, as previously
observed (Crock et al, 2001). In this line, the T subtest showed an acceptable reliability after the modifications
implemented in this research. With respect to this finding, it is worth mentioning that Fjortof (2010) suggested
that the protocol of the Tapping test included in the EUROFIT battery, which is similar to the T subtest in the
BMAT, should be modified due to the its poor reliability when applied to young children. Tn addition, it is
important to point out the high reliability observed for both PU and HS subtests, two of the very few field-based
tests that evaluate upper Iimb strength and flexibility without the need of special equipment, since to the authors’
knowledge it has not been previously reported in preschoolers,

The BMAT battery has been regarded as a valid tool by its creators and given the positive correlations
found in the present study between subtests scores and participants’ age, the BMAT demonstrated to have
acceptable criterion vatidity. In this regard, it is important to highlight that the correlation was only significant
for the flexibility subtest and this could be due to the fact that this physical capacity worsens rapidly with age.
The narrow age range of the sample (60-72 months) could explain the absence of other statistically significant
associations. Indeed, a greater number of statistically significant associations would be expected simply by
covering a broader age range.

The BMAT showed a weak internal consistency because each subtest measures different physical
capacities (e.g. strength, agility, balance, etc.). In contrast, a high level of internal consistency {Cronbach’s alpha
= (.89) has been reported in a previous study (Kavianpour, Raki, & Malekpour, 2014), but its sample consisted
of only three preschoolers who were diagnosed with developmental coordination disorder.

Several studies have reviewed the psychometric properties of various batteries assessing motor ability
(Cools et al., 2009; Slater, Hillier, & Civetta, 2010; Piek et al., 2012; Wiart & Darrah, 2001), but none of them
have thoroughly analyzed the BMAT. The results provided here represent an initial attempt to remedy this lack
of information. However, the small sample size and the fact that no data regarding the criterion validity of the
battery have been incorporated are two important limitations that must be considered when interpreting them.

Conclusions

This investigation shows that the BMAT can, with certain medifications, be applied to 4-6 year old
children, but its effectiveness in evaluating young children’s motor development is in doubt. Professionals who
are willing to apply the BMAT should take into account that some items, especially the balance subtest, can be
difficult to perform by preschoolers, while others, such as the flexibility or the tapping subtests, seemed to be
very reliable and easier to carry out. Consequently, the most appropriate option for physical education and
psychomotor activity professionals would be to apply this later BMAT subtests and to use other alternatives to
evaluate those mobility components in which the BMAT showed a weak reliability.

Conflicts of interest - The authors report no conflicts of interest.

References:

Arnheim, D.D., & Sinclair, W.A. (1975). The clumsy child: 4 program of motor therapy. England: C. V. Mosby.

Ayian, C., Cancela, ] M., Romero, S., & Alonso, S. (2015). Reliability of two field-based tests for measuring
cardiorespiratory fitness in pre-school children. The Journal of Strength & Conditioning Research,
29(10), 2874-2880.

Ayén, C., Cancela, JM., Senra, L., & Quireza, E. (2014). Validity and reliability of 2 upper-body strength tests
for preschool children. The Journal of Strength & Conditioning Research, 28(11), 3224-3233.

Barnett, L., Van Beurden, E., Morgan, P., Brooks, L.O., & Beard, J.R. (2008). Does childhood motor skill
proficiency predict adolescent fitness? Medicine & Science in Sports & Exercise, 40(12), 2137-2144.

Bos, K., Bappert, 8., Tittlbach, S., Woll, A. (2004). Karlsruher Motorik-Screening fiir Kindergartenkinder (KMS
3-6) [Karlsruher motor screening for kindergarten children (KMS 3-6)]. Sportunterricht, 53, 79-87.

Bruininks, R.H. (2005). Bruininks-Oseretsky Test of Motor Proficiency, (BOT-2). Minneapolis, MN: Pearson
Assessment.

Cools, W., De Martelaer, K., Samaey, C., & Andries, C. (2009). Movement skill assessment of typically
developing preschool children: A review of seven movement skill assessment tools. Journal of Sports
Science & Medicine, 8(2), 154-168.

Crock, R.V., Horvat, M., & McCarthy, E. (2001). Reliability and concwrrent validity of the movement
assessment battery for children. Perceprual & Motor Skills, 93(1), 275-280.

Fjortoft, L. (2010). Motor fitness in pre-primary school children: The EUROFIT motor fitness test explored on 5-
7-year-old children. Pediatric Exercise Science, 12(4), 424-436.



CARLOS AYAN, SILVIA VARELA, MIGUEL A. SANCHEZ-LLASTRA AND OSCAR MARTINEZ DE QUEL

Kambas, A., Venetsanou, F., Giannakidou, D., Fatouros, 1.G., Avioniti, A., Chatzinikolaou, A., ... Zimmer, R.
(2012). The Motor-Proficiency-Test for children between 4 and 6 years of age (MOT 4-6): An
investigation of its suitability in Greece. Research in Developmental Disabilities, 33(5), 1626-1632.

Kavianpour, F., Raki, A., & Malekpourm M. (2014). Efficacy of training of executive functions {working
memory} on the rate of attention in preschool children with developmental coordination
disorder. Zahedan Journal of Research in Medical Sciences, 16(9), 89-94.

Klein, D., Koch, B., Dordel, S., Striider, H., & Graf, C. (2012). The KiMo-test: a motor screening for pre-school
children aged 3-6 years. Gazzetta Medica Italiana, 171(1), 13-26.

Larkin, D, & Revie, G. (1994). Stay in step: A gross motor screening test for children K-2. Perth, Australia.

Malina, R.M. (1968). Reliability of different methods of scoring throwing accuracy. Research Quarterly, 39(1), -
149-160.

McCarron, L.T. (1997). MAND McCarron Assessment of Neuromuscular Development: Fine and gross motor
abilities. Dallas, TX: Common Market Press.

Ortega, F.B., Cadenas-Sanchez, C., Sinchez-Delgado, G., Mora-Gonzalez, J., Martinez-Tellez, B., Artero, E.G.,
...Ruoiz, J.R. (2014). Systematic review and proposal of a field-based physical fitness-test battery in
preschool children: The PREFIT battery. Sports Medicine, 45(4), 533-555.

Piek, JP., Hands, B., & Licari, M. K. (2012). Assessment of motor functioning in the preschool period.
Neuropsychology Review, 22(4), 402-413.

Runhaar, J., Collard, D.C.M., Singh, A.S., Kemper, H.C., van Mechelen, W., & Chinapaw, M. (2018). Motor
fitness in Dutch youth: differences over a 26-year period (1980-2006). Journal of Science & Medicine in
Sport, 13(3),323-328.

Sayers, M.G. (2013). The influence of test distance on change of direction speed test results. The Jownal of
Strength & Conditioning Research, 29(9), 2412-2416.

Slater, L.M., Hillier, S.L. & Civetta, L.R. (2010). The clinimetric properties of performance-based gross motor
tests used for children with developmental coordination disorder: a systematic review. Pediatric Physical
Therapy, 22(2), 170-179.

Wiart, L., & Darrah, J. (2001). Review of four tests of gross motor development. Developmental Medicine &
Child Neurology, 43(4), 279-285.

Zahradnik, D., Vaverka,, F., & Gajda, V. (2008). Optimisation of the size of a target and the throwing distance
during a throw at a target for adults. Universitatis Palackianae QOlomucensis Gymnica, 38(4), 39-45,
Zimmer, R., & Volkamer, M. (1987). Motoriktest fiir vier-bis-sechsjihrige Kinder [Motor test for four to six

years old children]. Betz, Ukraine: Weinheim.



Copyright of Journal of Physical Education & Sport is the property of Physical Education &
Sport Faculty of Pitesti and its content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holdet's express written permission. However, users
may print, download, or email articles for individual use.



Psychoanalylic Psychology
2019, Val. 36, No. [, 4452

© 2017 American Psychological Association
0736-9735/19%512.00  hup:/idedoiorg/10,1037/papQ000 167

Bringing a Psychoanalytic Mindsect to Neuropsychological Testing:
From Parameters and Testing the Limits to the “Something More™
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If one understands the projective hypothesis most simply as “the active structuring of the world according
to inner requitements and outer demands” (Schafer, 1954, p. 37), then it is evident that a patient’s
response to an ostensibly neuropsychological measure can provide significant insights beyond the typical
neurocognitive vield. Indeed, the more ambigucus the instructions or stimuli, the greater the potential for
projective elements to be introduced. The Wisconsin Card Sorting Test offers such an opportunity.
particularly in its more recent computerized version. In this paper, a clinical vignette illuminates how
bringing a psychoanalytic mindset to the administration and interpretation of this widely used measure
can enrich its diagnostic utility. A distinction is made between a parameter {as applied to psychological
testing) and testing the limits, with appreciation for how both can lead to vivid clinical moments that
inform diagnostic questions—a “something more.” Such interventions maintain the essence of a stan-
dardized administration without allowing technical rigidity to obscure deeper contact with, and ander-
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Given a history of personality assessment that is roughly
contemporaneous with Freud’s early psychoanalytic writings in
1896, as well as assessment’s focus on disentangling and inte-
grating threads of data from intelligence, achievement, neuro-
psychological, and personality measures, it becomes clear that
psychodynamic principles must play a central role in any testing
that purports to look at the patient, first and foremost, as a
person (Bornstein, 2010; Bram & Yalof, 2013; Leak & Hayden,
2015; Meersand, 2011). And yet frequently there is an atheo-
retical approach to testing that compromises all aspects of the
psychological assessment process, including selection of test
measures, administration procedures, interpretation of data, and
feedback.

Neuropsychological testing is especially vulnerable to being
divorced from psychodynamic principles. Not only is there the
declining influence of psychoanalytic thinking in the typical
psychology curriculum and the pejorative tone that may accom-
pany what is presented (Bornstein, 2001), but also one finds the
“pervasive problem in contemporary psychology” of relying
heavily on self-report measures {Bornstein, 2001, p. 135). Thus,
psychologists who carry out neuropsychological testing can
become disproportionately familiar with actuarial and descrip-
tive approaches.
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When contemporary trends in education and practice are
combined with a lack of exposure to, or awareness of, key
functions served by psychoanalytic theory in diagnostic psy-
chological testing, the result is a greaily reduced ability to make
use of the multiple rich sources -of information generated
through the assessmeni process. As Sugarman and Kanner
(2000) point out, psychoanalytic theory serves organizing, in-
tegrating, clarifying, and predictive functions by “recasting
psychological test data as psychological constructs whose rela-
tionship is already delineated by the psychoanalytic theory of
the mind” (p. 6).

Without this theory of mind and a grasp of internalized object
relations, how does one understand and make use of transference—
countertransference responses that emerge in the course of a
psychological assessment? Without an appreciation of the in-
terplay between conscious and unconscious processes, how
does the evaluator understand instances where patients’ self-
report data converge or contrast with data from neuropsycho-
logical or projective measures? Without being able to create a
testing alliance that recognizes the value of allowing patients
“to usefully flounder a bit,” enabling them to become aware of
their own resilience while also clarifying the nunances of the
evaluator’s diagnosis {Tuber, 2012, p. 229), how can the psy-
chologist achieve the goal of arriving at a valid and useful
diagnostic conceptualization?

Questions such as these prompted the writing of this paper. My
aim is twofold: First, I would like to contribute to an ongoing
dialogue regarding the value of psychoanalytic theory in psycho-
logical testing, especially with respect {o neurepsychological eval-
nations, where psychodynamic principles often are viewed as
irrelevant. Second, my desire is to provide a nuanced glimpse into
the rich pofential of this assessment process as it is applied to a
patient in psychoanalytic psychotherapy.
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Converging Lines of Thought From the Literature

. Early Neuropsychological Assessment

Psychological assessment of a predominantly neuropsycholog-
ical nature was not under the purview of psychoanalysts when the
tradition of Rapaport, Gill, and Schafer {1968) came to the fore, so
it is understandable that even an early, classic edition of Neuro-
psychological Assessment (Lezak, 1983) fails to explicitly mention
the need for psychodynamic principles o guide such testing, And
yet the approach the author outlines rermains pertinent, with its
appreciation for the complexity of diagnostic psychological testing
and a sensitive attunement to the patient that is in keeping with the
“entwined history” of personality assessment and psychoanalysis
(Bram & Yalof, 2015, p. 1):

Standardized procedures eliciting behavior that can be measured
along empirically and scaled dimensions provide objectivity and the
potentiai to make fine distinctions and comparisons which would be
unattainable by clinical observation alone. Still, examinations cannot
be adequately conducted nor can test scores be properly interpreted in
a psychological or social vacuum. The unigueness of ¢ach patieni's
capacity, disability, needs, and situation calls for discriminating, flex-
ible, and Imaginative use of examination techniques (p. 4).

Personality Assessment in the Tradition of Rapaport,
Gill, and Schafer

A psychoanalytically informed tradition of testing was explicitly
captured in Rapaport et al.’s 1968 classic Diagnostic Psycholog-
ical Testing. And though today’s assessment battery has been
expanded and updated to reflect evolving theory and research, the
informed practitioner continues to select measures assessing intel-
ligence, achievement, neuropsychological functioning, and per-
sonality that best address the referral question at hand (Bram &
Peebles, 2014; Rothstein, Benjamin, Crosby, & Eisenstadt, 1988;
Rothstein & Glenn, 1999; Tuber, 2012; Yalof, 2006).

Today’s test battery need not eschew self-report measures, bt
such results must be integrated with findings from neurocognitive
and personality measures to gain insight into conscious and un-
conscious processes. Further, all measures are scored, anatyzed,
and interpreted in the context of the relational process that unfolds
between the evaluator and patient. As Bram and Yalof (2015) point
out, personality assessment complements the idiographic approach
of psychoanalysis by integrating it with a nomothetic approach that
applies “quantitative methods to determine in what ways and to
what extent a person is similar or differsnt relative to normaiive
data” (p. 75). Giving equal weight to qualitative and quantitative
data frees the evaluator to refine diagnostic hypotheses through
sensitive inquiry on test items, judicious alteration of procedures,
festing-the-limits strategies, or monitoring of the countertransfer-
ence. Quite simply, all data are considered through a psychoana-
Iytic lens—a lens that is ever evolving.

A classic paper by Joel Allison (1978} illuminates how neuro-
cognitive findings are enriched by a psychoanalytic mindset. In
“Clinical Contributions of the Wechsler Adult Intelligence Scale,”
he scrutinizes patient responses to intelligence testing within an
ego psychological framework. Although this Wechsler is now in
its fourth edition (2008), Allison’s historical grounding and astute
clinical analyses remain pertinent. The development of ego psy-

chology, he commented, allowed for an extension of the earlier
projective hypothesis: Psychological assessment could continue to
focus on an individual’s unconscious wishes, fantasies, conflicts,
and motivations while also exploring “aspects of style that were
organized into particular patterns” (p. 355).

More recent efforts in the testing field have continued to artic-
ulate the manner in which evolving psychoanalytic models can
inform and integrate neuropsychological and personality assess-
ment (Bornstein, 2010; Bram & Peebles, 2014; Bram & Yalof,
2015; Rothstein et al., 1988; Rothstein & Glenn, 1999; Tuber,
2012; Yalof, 2006). This broad range of psychoanalytic thinking
can be nsed to glean nuanced data from the content and process of
a psychological assessment. Together with attempts (o reconnect
psychoanalysis with mainstream psychology (Bornstein, 2005),
evolving theory and technique should enrich the psychodiagnostic
testing enterprise rather than reduce it to easily scored self-report
measures of limited utility. '

Parameters, Testing-of-Limits Strategies and the
“Something More” in Testing

It is not only that clinical data can be best heard and understood
through a psychoanalytic lens, but also that test administration
procedures must be flexibly carried out for optimal assessment.
Here, the concept of a parameter—Fissler’s (1953) guide to devi-
ations in the analyst’s {then) model technique of interpretation as
the exclusive tool in psychoanalysis—provides an analog’ for test
adeninistration. This classic paper notes four conditions for such a
deviation, two of which are pertinent here: First, the parameter
should be introduced only when the model technique is not suffi-
cient; second, the parameter should not exceed the unavoidable
minimum. Although clear differences exist between psychodiag-
nostic testing and psychoanalysis, there are also parallels regarding
how one can flexibly meet a patient’s needs without compromising
the essential task and boundaries of the clinical encounter,

Definitions

Let me first articulate a subtle but critical distinction between
testing the limits and introducing a parameter within a psycholog-
ical evaluation. As Bram and Peebles (2014} point out, standard-
ized administration is essential to reliable scoring. When testing
the limits, it is only after a scorable response has been obtained
according to standardized procedures that the evaluator is free to
test the limiis through “incremental assists”— graded interventions
designed to discover what helps a patient “refocus, regroup, resta-
bilize, or problem selve” (p. 70). These gradually increasing levels
of support or direction yield alternate (not standardized) scores.

‘What happens, however, if a test is not amenable to incremental
assists due to its length or the potential for assists to intrude on
standardized scoring? Such assists are invaluable on Wechsler
subtests, where, for example, it is possible to score as incorrect a
response not completed within the time limit while aflowing the
patient to continue a bit longer o see if extended time allows for
correct completion. Also, { routinely circle operational signs and
ask patients to redo problems on math achievement tests if errors

'T am grateful tc Erwin Flaxman, PhD, for bringing this analog o my
attention.
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reflect use of a different sign: T want a clear assessment of
calculation abilities apart from perceptual or attentional challeng-
es; I then compute standardized and alternate scores.

Conirast these examples with the Conners’ Continuous Perfor-
mance Test Il {(CPT-1I, Conners, 2002), a 15-min computerized
test that assesses attention; the patient is asked to click the mouse
each time a letter appears on the screen, except if the letter is X.
Here, standardized administration allows for a single reorienting
prompt for any deviation, including the patient leaving his or her
seat. I recall a moment from the supervision of a young psychol-
ogist who was puzzling with me over how to interpret the results
of a boy who had jumped up midtest, announcing he had to go to
the bathroom. He ran down the hall to the men’s room and returned
several minutes later to complete the test, which had continued to
generate letters in his absence. The trainee explained: “T had
already given him the single prompt to stay in his seat and I wanted
this to be a valid administration.”

Not surprisingly, the boy's profile and discriminant function
analysis suggested profound attention problems, but these formal
scores were meaningless and the failure to systematically intervene
based on evaluator hypotheses left us with no data from a graded
seres of interventions. Here, the nature of the test does not allow
for both standardized and alternate scores; even if time had been
available for a second administration, this would compromise
validity. It is most problematic when an assist essentially replicates
the function one is measuring—that is, when the evaluator orients
a patient’s aftention to a test designed to assess attention or asks a
patient to reflect on the response process when self-monitoring
aspects of executive functions are being evaluated. Altering stan-
dardized procedure while knowing that scores can only be inier-
preted in the context of the nonstandardized administration is, in
my mingd, a parameter— distinct from a testing-the-limits strategy.
The evaluator introduces the intervention only when the standard-
ized procedure is not sufficient, and interventions ideally do not
exceed the unavoidable minimum.

What testing-the-limits strategies and parameters do share is a
potential to create during testing a “something more” that involves
“special ‘moments’ of authentic person-to-person cennection” that
consiitute “implicit relational knowing” (Stern et al., 1998, p. 904).
In contrast to knowledge represented in verbal or imagistic form,
this knowledge captures a way of being with somecne that ofiers
new experience and understanding, perhaps analogous to insights
derived from subtle enactments in psychoanalytic treatment.

In summary, an evaluator must have a comfortable mastery of
standardized administration procedures and remain cognizant of
how departure from a protocol can compromise interpretation of
resulis relative to normative data. But rigid adherence to proce-
dures can obscure more than illuminate. A judicious parameter
may produce the richest yield of gualitative and quantitative ma-
terial. After introducing the Wisconsin, I will offer such a moment
in a patient’s psychologicai assessment.

The Wisconsin Card Sorting Test (WCST)

The Wisconsin Card Sorting Test {(Heaton, Chelune, Talley,
Kay, & Curtiss, 1993) was developed to assess abstract reasoning
capabilities and the ability to shift cognitive strategies in response
to changing environmental contingencies (Grant & Berg, 1948).
Standardized for use with children, adolescents, and adults, this

test has become recognized during its almost 60 years of use as a
muliifaceted measure of executive functioning: The Wisconsin
requires strategic planning and organized searching alongside ef-
feciive self-monitoring, including the ability to use feedback to
shift cognitive set and inhibit impulsive responding (Heaton et al.,
1993). The test has generated great interest {Strauss, Sherman, &
Spreen, 2006) because it moves beyond task success or failure to
provide data on multiple aspects of problem solving.

Test Materials

The Wisconsin is now available in two modalities: The original
version uses four stimulus cards (“key” cards) and decks of re-
sponse cards, with the evaluator sitting across the table from the
patient while providing verbal feedback regarding right or wrong
answers; the computerized version presents the key cards horizon-
tally across the top of the computer screen, with the response catds
emerging one at a time at the bottom. Following each matching
aitempt, a “banner” indicating RIGHT or WRONG appears on the
computier screen, accompanied by a male voice providing auditory
feedback; the evaluator sits to the side and slightly behind the
patient. The pace of responding is controlled by the examinee. The
four key cards display one red triangle, two green stars, three
yellow crosses, and four blue circles. (See Figure 1).7

Test Administration

Instructions from the original version have been reworded for
consisiency with the computerized format (Heaton et al., 1993,
p. 5). The evaluator explains:

This test is a little unusual because I am not allowed to tell you very
much about how to do it. You will be asked to match each card that
appears at the bottom of the screen to one of these four key cards.
Using this mouse you must click on the key card you think it matches,
I cannot tell you how to match the cards, but the computer will tell you
each time whether you are fight or wrong. If you are wrong, simply
move on o the next card and try fo get the next card comrect. If,
however, yon have clicked on the key card and you change your mind
before your card has settled into place, you may click in this outside
space and your card will retum to the bottom of the screen and you
can change your answer. There is no time limit on this test. Are you
ready? Let's begin.

The first correct sorting category is Color. Each time the patient
responds, the computer generates the banner and auditory response
of RIGHT for a correct choice and WRONG for an incorrect
choice. This process continues uniil the patient has produced 10
consecutive Color responses. Without prior indication, the com-
puter changes the correct sorting category to Form (shape), which
now remains the correct sorting category until I0 cousecutive
cotrect responses are attained. Again without prior indication, the
computer changes the correct sorting category, this time to Num-
ber. After 10 consecutive correct responses, there is another shift,
with Color, Form, and Number presented a second time. Through-

% Repreduced by special permission of the publisher, Psychological
Assessment Resources, Inc. (PAR), 16204 North Florida Avenue, Luatz,
Florida 33549, from the Wisconsin Card Sorting Test by David A. Graat,
PhD, and Esta A. Berg, PhD, Copyright, 1981, 1993, by PAR. Furiher
reproduction is prohibited without permission of PAR.
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Figure {. 'WCST stimulus {“key”) cards.

A

out the test, a stimulus card can match the key card on one, two,
ot three of these dimensions but there remains only one correct
sorting category.

According to standardized administration procedures, at no time
should the evaluator provide the patient with any information that
is not contained in the initial instructions (Heaton ei al., 1993).
Patients vary in the amount of time they take to complete the test,
but most are expected to do so within 20 to 30 min, either
successfully working their way through all six categories or reach-
ing the limits of the 128-card administration. The computerized
version of the Wisconsin then provides a printout of individual
patient responses and a set of standardized scores (presenied with
patient scores as part of the clinical vignette in the latter half of this
paper).

A Psychoanalytic Mindset

After giving the instructions, the evaluator remains quietly pres-
ent, allowing both individuals to be in touch with the patient’s
characteristic mode of responding. Recall of test directives, how
the mouse is handled, responses to-success and failure: 1 note these
and other qualitative aspects of a paticnt’s 1eSpORSS Process on a
supplementary form® devised for this purpose. I observe, for
example, whether the patient recalls the “pull-back” option that
allows for a change of response if an ervor is recognized before the
card setfles into piace. The click of the mouse may be timid or
aggressive. Or a patient may inquire about the “voice” that the
computer ensures is constant in tone and volume: “Why is the
voice that says WRONG so much louder than the one that says
RIGHT?”

Throughout the test, T silently try to clarify whether there are
response tendencies that I need to address to optimally understand
a patient’s functioning, or which call for a parameter. The com-
puterized administration includes several features that warrant
special aitention. First, the program will not accept a click of the
rmouse for the next response until the RIGHT/WRONG banner has
receded. Some patients respond so slowly that they never discover
this fact. 1 wonder, does this reflect characterological deliberate-
ness or neuracognitive slowing? Other patients respond prema-
turely once or twice and then recognize the need to wait for the
banner to recede. Still others impulsively click away, either impa-
tHent with (or oblivious to) the time lag required for the response to
be accepted. After five premature responses, I make this feature
explicit to the patient; I then observe how this new knowledge
affects subsequent performance.

Similarly, if the patient is not matching to the top row of key
cards, I provide redirection on par with the original version of the
test to ensure that the patient obtains correct feedback. I might also
ask a patient to pause if he or she appears paralyzed or agitated,
saying, “Tell me, how are you making your match?” Or T might
say to a bright patient verbalizing complex matching schemes,

“Keep it simple.” In each case, I monitor the patient’s response to
my intervention to determine the impact of the parameter.

After the test has been completed, T carry out indquiry to assess
the patient’s capacity for self-refiection, gathering qualitative in-
formation about the executive functions the Wisconsin is designed
to assess. I routinely ask: “What did you think was happening?
When did you change how you were making your match? Did you
notice that you had to wait for the banner to recede {(before 1
pointed it out)? Is there anything else you noticed?’ 1 do not,
however, provide feedback about these perceptions.

A confidentialized vignette illustrates a deviation from standard-
ized procedure that was introduced during the ‘Wisconsin, allowing
for an illuminating clinical moment. A brief overview of the
patient’s background provides a context for the conditions under
which a parameter led to an enriching “gomething more.”

Clinical Vignette: “Mr. A”

" Referring Concerns

Mr. A, a 31-year-old single man, was referred for psychological
évaluation by an experienced male psychologist, 2 psychodynam-
ically trained clinician with a sensitivity to learning and attention
problems. Mr. A had entered psychotherapy to gain insight into
troubling sexual preoccupations that stood in the way of his wish
to marry and have children. At the time of the referral, he had
begun to experience problems with attention and memory that
intruded on his work and social life. Recalling that his father and
brother had similarly struggled, and finding himself in the “prob-
able™ range of an online screening for attention-deficit disorder
(ADHD), he wondered if stimulant medication might help. Fol-
lowing discussion of this “self-diagnosis” with his therapist, the
dyad decided to seek formal assessment (o clarify whether ADHD,
trauma, conflict, or a combination of factors contributed to Mr. A’s
experience of “not remembering.”

Early Childhood

Mr. A reported that he was the youngest of four children in a
“suffocatingly close” family. His parents and numerous extended
family members worked for the same organizaiion, and it was
expected that the patient and his brother (but not his sisters) would
eventually join the agency. Growing up. his family took trips
together, vacationed together, and spent free fime visiting relatives.
Mz, A felt that to want friends, a career, or a family of his own
would constitute & betrayal.

Mr. A’s development was notable for largely typical attainment
of early milestones. A sensitive and preoccupied child who was
neither impulsive nor overly active, he had difficulty separating
and making transitions. Although this early history was not con-
sistent with a “classical” picture of ADHD, it allowed for questions
about a predominantly inattentive presentation. The patient re-
ported that his father and brother seemed to bave undiagnosed
attention and memory problems; anxiety and depression were
reported in the extended family. Further, Mr. A’s childhood was
affected by tranmatic abuse that he revealed upon entering treat-

37 thank research assistant Sam Hayden for designing this record form.
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ment. During his preschool years, he began to be sexually abused
by a somewhat older paternal cousin, Mr. A felt dominated by this
larger, boisterous boy who engaged him in reciprocal sexual acts.

In school, Mr. A was a capable student who experienced his
need to work hard to get good grades as a narcissistic injury.
Mostly carning B’s, he saw himself as a chronic “underachiever.”
This tension eased when he attended coliege in another state
{perhaps metaphorically as well as literally) and discovered a
strength in English. Despite a lesser talent in math, he pursued a
business degree, preparing to join the “home” agency.

Young Adulthood

After praduating from college, Mr. A moved tc a more distant
city, working in an agency with a mission similar to that pursued
by his family. He later retuined to his home town as he began to
think about “settling down”—marrying and starting a family of his
own. He bought a house, developed strong friendships, began to
date, and took on a supervisory role within the hometown agency.
He drank socially but did not use drugs. His goal upon entering
therapy was to feel free enough to marry. '

Mr. A's concerns about his ability to establish intimate connec-
tions with women were accompanied by fears that his memory
problems were undermining his job performance and setting the
stage for instances of “humiliation.” Sexual concerns intruded on
his focus and concentration, and he had become forgetful, not
remembering to lock his car and later finding that items within had
been stolen. He could not say that he had never before had
problems with attention, memory, and organization, but this recent
upsurge of scaitered thinking felt subjectively different to him.

A troubling instance of work-related forgetting prompted Mr.
A’s discussion with his therapist about ADHD: Mr. A had been
given tickets to an upcoming opera. Unable to use these tickets, he
gave the complementary passes to another supervisor 2 days
before the event, who in turn gave them to a client. On the day of
the performance, Mr. A decided to offer the tickets to a friend,
forgetting that he had already given them to his coworker. Unable
to find the tickets, he reported them as “not received, or stolen” to
the box office. When his coworker's client and family arrived for
the performance, the father was placed in handcuffs until the
matter was resolved—humiliating for the client, Mr. A, and hig
coworker. The testing thus focused on identifying the relative
contributions and possible intertwining of an unconscious wish
and “true” neurocognitive weaknesses.

Clinical Observations and Structare of the Assessment

Mr. A presented for evaluation as a well-groomed man who was
dressed in casual business attire. Despite a periodic melancholy, he
was an active collaborator in the assessment process, which in-
cluded an initial 1-hr ciinical interview, three testing sessions of 3
hours each, and a feedback session. At the outset, Mr. A sadly
mused on the lack of guidance and support available to him as a
child. And yet he did not appear frankly depressed. He displayed
a full range of affect, exhibited a good level of energy without
restlessness or distractibility, spoke at a typical speed and volume,
and coherently communicated his thoughts. Aiming for a nuanced
exploration of Mr. A’s cognitive and emotional landscape, the test
battery included measures of intelligence, attention, memory, ex-
ecutive functions, and personality.

Formal Testing: Wisconsin Card Sorting
Test-Computer Version 4 (WCST-CV4)

I will describe in detail the response process as it emerged for
Mr. A on the Wisconsin and then consider qualitative and gquan-
titative data, integrating the findings within a brief overview of the
complete results. Finally, I will share diagnostic impressions and
how they informed treatment recommendations.

The Wisconsin, with its status as a neuropsychological mea-
sure—but one whose administration involves ambiguous instrc-
tions, seating akin to that of psychoanalysis, and an explicit stance
of evaluator nonintervention—is perhaps ideally placed at the
midpeint of a test battery. It provides a segue between stictured
tests of the cognitive realm and projective tests® that are explicitly
designed to assess perscnality. This draws on the tradition of
Rapapont et al. (1968), where tests are organized from most to least
structured. Serving as a bridge between neurocognition and per-
sonality, the Wisconsin is in a unique position to illuminate the
richness offered by carrying a psychoanalytic mindset into the
“non-anaiytic™ domain of neuropsychological testing.

Mr. A’s response process. Mr. A seated himself comfortably
in front of the laptop computer and listened attentively to the
standardized set of instructions: “This test is a little unusual
because I am not allowed o tell you very much about how to do
it . . .” His manner was quietly expectant, and I sensed from him
an interested curiosity. At the same time, I had in mind his
comments following earlier completion of the intelligence test:
“My problem is one of comparison. I feel like less of a person
because I always imagine that there are people who will score
higher, be worth more.”

Mr, A sat forward in his chair, looking carefully at the first
stimulus card and clicked the mouse on a key card that matched
according 0 both Form and Number; the computer responded
WRONG. He smoothly moved to the next card and made his
match based on Color; the computer responded RIGHT. He setiled
back comfortably in his chair and proceeded to match according to
Color for the next nine regpenses, completing the category {(unbe-
knownst to him). He consistently clicked on the top row of key
cards rather than on the row of accumulating response cards and he
quickly discerned that he must wait for the banner te recede before
it would accept his response, adjusting his pace accordingly. T
noted these indications of intact spatial relations and executive
functioning as I recorded his responses.

Mr. A made his twelfth response, continuing to click on Color,
but at this point the computer responded WRONG. He matched
according to color twice more before making a match based on
Number; the computer continued to respond WRONG. I sensed his
emerging uneasiness, The next response card happened to match
on all three dimensions so when Mr. A clicked on the identical key
card, he hesrd RIGHT. He relaxed for a moment—but quickly
became tense when subsequent responses again prompted
WRONG. In all, while attempting to complete this second cate-

4 Although, for the sake of historical continuity, I have retained the
traditional term projectives for tests with ambiguous stimull that ase
designed to elicit oper-ended responses with ne right or wrong answers,
there is current interest in relabeling such tests. Ambiguous-demand
performance-based measures (Bram & Peebles, 2014, p. 36) is one such
term that has been proposed.
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gory of Form, he responded to 40 stimulus cards without genes-
ating 10 consecutive correct responses.

Mr. A’s discomfort was becoming paipable. He was saying not
a word but sat slumped in his chair; I could feel him alternating
between agitation and near paralysis: He would respond quickly to
several cards in a row and then sit back, staring almost blankly at
the key cards, as if waiting for them to give him the answer. This
pattern repeated itself several times. I felt comfortable allowing
Mr, A to struggle for a period of time, as I was interested to see
whether he might steadfastly persevere and come to appreciate his
own resilience, experience an “aha” moment and discover a solu-
tion that had been temporarily ont of reach, angrily devalue the test
itself, helplessly cede control to me, or communicate some other
characteristic mode of responding.

At the same time, T was cognizant of how Mr. A’s performance
deviated from my own internal norms, based on many years of
giving this test. In my experience, it is unusual for a patient with
average intelligence or above—even those with ADHD or learning
disabilities—to have such difficulty with the second category.
Typically, it is the shift from Form to Number for the third trial
that proves most challenging. And, as T wondered whether neuro-
cognitive deficit or anxiety was the primary impediment ai this
moment, 1 thought about how introducing a parameter would offer
an opportunity to test my hypothesis that anxiety was primary.
Over the years, I have found that for patients ultimately diagnosed
with ADHD, simply asking, “How are you making your match?’
is often insufficient to organize them. For some, the question is
dismissed as an imitating intrusion and they continue to respond
impulsively. For others, it allows them to regain a temporary focus
that is lost at the next moment of transition. And for yet others, it
promotes & tendency to then “insist” on help at moments of
cognitive or emotional challenge. In contrast, for those with anx-
iety, such a parameter often allows them to step back, reflect,
restabilize, and problem solve effectively for the remainder of the
test.

With Mr. A, not only did I feel that data derived from a
standardized but “paralyzed” administration would be of question-
able value but also that introducing a parameter would test a
hypothesis that was central to the diagnostic question and ulti-
mately inform treatment recommendations. Although maintaining
a productive testing ailiance was a factor at this midpeint in the
assessment, exploring the central referral question was primary. In
deciding how to intervene, I considered Mr. A’s history, which
contained traumatic abuse and subtle sadomasochistic enactments
where he alternated between being “victim” and “victimizer.” I
sought a position that was neither rescuing nor punishing. After he
made his 40th response to the Form category without discovering
the guiding principle, 1 said, “Let me ask you to pause for a
moment.” He did so, glancing back at me with an angst-filled
expression. | continued, aiming to convey an interested curiosity,
“Tell me, how are you making your match?”’

Mr. A turned back to the screen and I could feel him relax. He
studied the response and key cards, but with an expression of quiet
interest rather than his former blankness. After perhaps 10 sec-
onds, his body became erect. “Oh!” he said, sitting forward
slightly. “The shape!” He clicked on the key card corresponding to
Form, heard RIGHT, and proceeded to attain 10} consecutive
cotrect vesponses. Following the next WRONG when the catego-
ries shifted again, he experimented with a few responses before

comfortably completing Number. As the test cycled through Color,
Form, and Number for the second time, he shifted smoothly from
one category (o the next following a single WRONG cue each
time. As the fest came to an end, he looked back at me, with a
mixture of pride and sadness. “You know,” he said, “T dor’t think.
I have ADD. I just think I need a little guidance and support to
figure things out sometimes.”

Quantitative and qualitative findings from the WCST.
Quantitative results suggest that Mr. A’s executive functions are
compromised relative to his intelligence and the normative group.
His Full Scale IQ of 108 (70%ile) and his smooth subtest score
profile on the Wechsler Adult Intelligence Scale (WAIS-TV;
Wechsler, 2008) predict at least average capabilities with respect
to abstract reasoning, strategic planning, and self-monitoring on
the Wisconsin. Instead, one finds age- and education-corrected
scores that cluster 2 standard deviations below his measured in-
telligence and significantly below the test mean (See Table 1).
Only Mr. A’s nonperseverative errors are marginally better. Scores
in the lower half of the table are grossly intact, reflecting the
organizing impact of the parameter and a lesser statistical sensi-
tivity here: Scores on these dimensions indicate only whether
performance falls more or less than 1 standard deviation below the
mean.

Yet integrating qualitative aspects of Mr. A’s performance with
these scores yields a more nuanced picture. Consider his micro-
trauma; the narcissistic injury of never feeling smart enough, and
the shame associated with his sense of intellectnal inadequacy.
Consider alse the profound trauma of his ongoing sexual abuse as
a child, which likely created a vulnerability to dissociative defens-
es—seen in Mr. A’s shift from initial uneasiness to alternating
agitation and paralysis. And yet he maintained his spatial orienta- -
tion to the top row of key cards and his awareness of the need to
allow the banner 1o recede before responding. In my experience,
these qualitative features of the response process are highty vul-
nerable to disorganization in those with ADHD; therefore, the
absence of such lapses offers contraindicating evidence with re-
spect o this diagnosis.

Despite his very low scores, Mr. A seemed to demonstrate
strengths in executive functioning that were distupted by intense

Table 1
WCST Demographicallv-Corrected Scores for Mr. A

Wisconsin Cart Sorting Test: CV4
(mean standard score = 106, SD = 15)

‘Frials administered 116
Total correct 79
Standard
WCST Scores scores %ile T Scores

Total erors 79 8 36
Perseverative responses 72 3 - 31
Perseveralive errors 71 3 31
Nonperseverative errors 89 23 43
Conceptuai-level responses 80 S 37

Raw score
Categories completed 6of b >16%
Trials to complete first category 11 >16%
Failure to maintain set 0 >16%
Learning to learn 15 =>16%
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anxiety intruding on his reflective function. Indeed, an inverse
relationship between reflective function and two variables on the
Wisconsin (failure to maintain set and perseverative errors, with
the latter representing Mr. A’s Towest score) has been empirically
demonstrated {Levy et al., 2005). Further, it was a moment of
authentic connection between us—the “something more” in a
testing context—that allowed Mr. A to regain reflective function.
Although he made 37 errors during the course of the test (24
perseverative), all but nine occurred before the parameter was
introduced. And he never “lost set” once he had established a
category. Indeed, Mr. A completed the remainder of the test
capably, restabilizing with a surge of confidence and insight into
the type of support he needs to function optimally.

Overview of test results. Complete test results are presented
in summary form to retain the paper’s focus on the vignette from
the Wisconsin, which highlights the value of bringing a psycho-
analytic mindset to neuropsychological testing. As noted earlier,
Mr. A’s intelligence was measured on the cusp of the high average
range, and his performance on the Trail Making Test (Reitan,
1986), Stroop Color and Word Test (Golden & Freshwater, 2002),
CPT-II (Conners, 2002), and Wide Range Assessment of Memory
and Learning {WRAML?2; Sheslow & Adams, 2003) met or ex-
ceeded expectation relative to his intelligence and age-based test
norms. The Wisconsin was the exception to this pattern among
evaluator-administered neurocognitive measures.

Given the earlier discussion about the limitations of self-report
reasures, it is instructive to note that on the five subscales of the
Brown ADD Scales (Brown, 1996), a self-report measure assess-
ing various dimensions of the disorder, Mr. A’s responses yielded
scores more than 3 standard deviations above the mean, His total
score of T = 93 (M = 50, SD = 10) resulted in a “highly probable”
classification with respect to the likelihood of having ADD. I
interpret these findings not as doecumenting ADHD but as reflect-
ing a “cry for help” profile that captures a patient’s subjective
experience of profound cognitive disruption, as was the case here.

In the personality domain, on the one self-report measure, Mr. A
displayed the same pattern of highly significant elevations across
virtually all clinical subscales. His extreme anxiety (T = 85, M =
50, SD = 10y so distorted his profile on the Personality Assess-
ment Inventory (PAI Morey, 1991) that diagnostic impressions
were suspect: Schizophrenia, a primary consideration, was incon-
sistent with other test data, with my own clinical impressions, and
with those of Mr. A’s therapist. The PAL to its credit. noted the
“cry for help” profile and urged caution in interpreting results.
Indeed, when extremely high scores on self-report measures di-
verge from other neurocognitive and personality data, they can be
conceptualized as capturing a patient’s intense subjective distress
and potential for destabilization better than they confirm a specific
diagnosis.

Given Mr. A’s questionable self-veport results, the personality
assessment relied on projective mieasures, including chromatic and
achromatic drawings (Hammer, 1958), the Early Memory Test
(Mayman, 1968), Thematic Apperception Test (TAT; Murray,
1643}, and Rorschach. Findings indicated a sensitive and articulate
man whose identity development appeared to have been derailed in
a manner consistent with earty trauma. With evidence of early life
experiences that felt too little recognized and modulated, he strug-
gled (0 develop a separate and iniegrated sense of self. Mr. A’s
identity diffusion set the stage for “fuzzy” cognitive states—a

sense of knowing and not knowing—and marked dysregulation of
affect and impulse, His inability to think and “know” when feeling
endangered—too alone or exposed—intruded on attention and
MEemoTy,

Diagnostic impressions. Diagnostically, test data revealed a
narcissistic character structure that left Mr. A vulnerable to fluc-
tuating anxious and depressive states, confused thinking, and a
fragile sense of self As a man, he felt deeply damaged and
deficient, especially with regard to his sense of masculinity (with
his sole response to Rorschach Card T being “a butterfly with a
pinhole through it . . . held down to a piece of paper”). Masculine
energy and strength were associated with the fwin images of
predator and prey. On the one hand, Mr. A portrayed the predator
who aggressively scours the landscape to find what he needs for
his own survival; on the other hand is the subsequent sense of
aloneness and smallness. For example, on Rorschach Card TV, he
first asks, “Again, am I to speak openly about everything?” He
then describes “a vulture peering down [upper side details] and
down here is the landscape [remaining blot with edge details] and
obviously if he’s a vulture, he’s looking for carrion . . , I always
picture a vulture looking down because they’re always trying to
just scour the earth and look for food. And this [center detail] also
reminds me of those enormous towers they've been building
recently, I can’t remember what they’re called. The building starts
to make me think of Asia and how isolated we get in our own
world . . . how separate we all are . . . I was looking at the height
of the Eiffel Tower and how it used to be the biggest one and now
others are taller than it.” Even in the absence of formal scores, one
grasps Mr. A’s inner world (including “not remembering”™), with
its polarized representations of self and other.

Feedback session and freatment recommendations. Mr. A
returned for a feedback session a month after the testing was
completed, with his response process in this final phase of the
assessment lending weight to the treatment recommendations. At
this moment of heightened anxiety, there emerged a clear instance
of the subtly devaluing attitude that could be expected given his
earlier idealization. Entering the consulting room from the waiting
room where he had been seated for the 10 min prior to the
appointed time, Mr. A sat down and reclined shghtly, asking me to
please get him a drink of water; he explained that his throat might
get dry as we discussed his results. Neither wanting fo create a
narcissistic injury nor masochistically “submit” to his request—
and not wanting to take on the interpretive role of the therapist—I
offered to show him where the water fountain in the hallway was
lecated, so that he could geot a drink before we began our discus-
sion. He appeared a bit startled but accepted this compromise.

Before reviewing the results, I asked Mr. A if there was some-
thing that stood out for him from our testing collaboration. He said
that he had been struck by how his anxiety had made him unable
to focus or think on “that computer test” (the Wisconsin); he began
to believe that there was not something “wrong” with his brain but
rather (hat when he feels too unsupported or too dominated, his
mind becomes “a confusing mess.” He conjectured that this might
have something to do with his history of abuse, adding, “And when
vou didn’t just leave me hanging out there but you didn’t do it for
me, I could think again.” I concurred with his analysis, pleased that
the parameter had yielded this vivid relational moment that al-
lowed Mr. A to subjectively experience what the test resuits
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confirmed, and which I couid then review in experience-near
language for him.

Mr. A’s unstable inner object relationships created a vulnera-
bility io fluctations in his ability to adaptively express and contain
deeply divided feelings and impulses. And yethe demonstrated the
psychological-mindedness and the ability to regain his reflective
function in fhe context of an ongoing therapeutic encounter.
Clearly, stimulant medication to treat ADHD was contraindicated
given attention and memory problems due to trauma rather than a
nenrodevelopmental diserder. I felt that ireatment focusing on the
transference would ultimately regulate Mr. A, allowing him to
grapple with the relationships of his polarized inner world—a
conceptualization readily grasped by his therapist. With Mr. A, I
highlighted the value of exploring moments of interaction with his
therapist as a way of coming to know himself, as had occurred
during testing. Greater frequency of sessions was expected to
allow for both increased intensity and support. Later follow-up
with his therapist revealed that Mr. A responded well to this shift
in focus and frequency. He had developed a more textured under-
standing of his inner emotional landscape, had experienced im-
proved attention and memory with fewer emactments, and had
achieved successes in his personal life that were at once unex-
pected and satisfying.

Closing Comments

Bringing a psychoanalytic mindset to neuropsychological test-
ing ailows for the depth and complexity of the psychoanalytic
tradition to be applied te contemporary assessments. Referral
guestions focusing on attention and learning problems in chiidren
and adults are increasingly common, calling for comprehensive
evaluations that can differentiate the intertwined threads. For Mr.
A, the assessment provided a window into his functioning, making
it possible to confidently rule out ADHD while revealing the
personality structure and history of trauma that gave rise to his
concerns. Further, integrating a parameter allowed for a “some-
thing more” within the testing process—a vivid relational moment
that highlighted for both patient and evaluator the intersection
between Mr. A’s psychodynamics and his problem with remem-
bering and “knowing.”

Questions, of course, remain: How does one understand what
was enacted in the incident of the “not received, or stolen™ tickets?
Do these words capture what Mr. A feels was not given, or was
taken from him, during his childhoed? Is the supervisor to whom
he gave the tickets a stand-in for the cousin he wishes to impress
and humiliate? Might the handcuffed “father” represent the pre-
occupied father who unconsciously deserves to be punished? Such
questions become grist for the mill of the therapeutic endeavor,
better explored and integrated within Mr. A's unfolding psycheo-
analytic psychotherapy than through the briefer experience of a
psychological evaluation.

Yet it is essential to recognize the contribution of a carefully
conceived psychodiagnostic test battery for neurocognitive ques-
tions. Measures that are selected, administered, and interpreted via
the richness of a psychoanalytic mindset provide important diag-
nostic returns. Through the lens of such an evaluation, key ques-
tions are brought into focus, core deficits and conflicts are iden-
tified, and thoughtfully conceived recommendations allow the
patient and referring therapist to cenfidently move forward.
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A Hierarchy of Expert Performance Applied to Forensic
Psychological Assessments
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Experts in forensic psychology must make skilled observations and conclusions, minimally compromised

by bias, in order to try and provide reliable and accurate conclusions to the courts. But the field has Little

data revealing how weli forensic psychologists actually perform these tasks, in part becanse there has
been no clear framework for systematic research of their expertise. Therefore, we consider forensic
psychological assessments in light of Dror's (2016) Hierarchy of Expert Performance (HEF). HEP
addresses reliability and biasability, both within and between experts, at the levels of cbservations and
conclusions. Applying this framework to forensic psychological assessments reveals a few domains in
which there are some meaningful data, particularly addressing reliability between experts in certain types
of forensic assessments. But applying HEP reveals more domains in which we lack data addressing
fundamental aspects of expert performance, such as reliability at the level of observations, and reliability
and biasability within experts. Understanding these strengths and gaps in forensic assessment research
should guide testimony of forensic psychologists, pelicies around forensic assessment, and further

research in forensic assessment.

Kevwords: bias, reliability, adversarial allegiance, contextual effects, forensic assessment

Expert performance can be characterized and measured in a
variety of ways. When it comes to decision meaking, a basic
measurement is accuracy. In other words, are expert decisions
correct, and do they reflect the ground truth? But there are many
domains-—including many areas in forensic science and forensic
psychology—wherein the “real” answer is never known. For ex-
ample, who actually committed the crime may be unknown, or the
defendant’s actual menial state at the time of the crime may be
unknown. Becanse ground truth is unknown in real cases, we
cannot always directly measure the accuracy of forensic experts.
Given this problem, controlled research is needed to help ascertain
accuracy less directly, by determining the components involved in
forensic decision making. Then we can experimentally isolate and
measure them, with a view that such understandings will reveal
strengths and weaknesses, and then inform strategies and policies
to improve the work of forensic experts,
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A Hierarchy of Expert Performance

Two basic properties of decision making are biasability and
reliability {Dror, 2016, Dror & Rosenthal, 2008). Biasability,
within the forensic science and legal community, refers to the
potential effects of irrelevant contextual information and other
biases that may impact the decision. For example, would a crim-
inal defendant’s race influence forensic evaluators’ decisions (as it
seems to among other decision-makers in the justice system;
Mitchell, Haw, Pfeifer, & Meissner, 2003; Smalarz, Madon, Tang,
Guyll, & Buck, 2016)? Reliability refers to the consistency, repro-
ducibility, or repeatability of decisions, regardless of bias. For
example, would different forensic evaluators reach the same con-
clusions about a defendant’s legal sanity when they review and
examine the same collateral records and recorded interview of the
defendant? Reliability and biasability are distinct concepts, but
both contribute to variability in decision making.

Without considering and teasing apart the different elements
underpinning expert performance, such as reliability and bias-
ability, it is hard to properly quantify expert performance,
particularly because there are no parameters to research. Orga-
nizing different elements in expert performance enables us to
understand the different aspects of expert performance and how
they relate to one another. Reliability and biasability are often
lumped together, and therefore variability in decisions may not
be correctly attributed to the biasing effects or to the reliability
per se. Furthermore, teasing apart the different components of
decision making allows us to identify gaps in the literature and -
to prescribe further research, as well as to direct and focus
policies on specific problems, where needed. For example,
policies need not address basic reliability (e.g., by requiring
multiple assessments) if biasability is the major contributor to
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the variance; conversely, policies need not address biasability
(e.g., by requiring a neutral, court-appointed expert) if simple
unreliability is the underlying problem. _

A second distinction, in addition to reliability and biasability, is
to quantify experts’ performance relative to other experts (berween
experts, or interexpert performance) versns experts’ performance
relative to themselves (wirhin experts, or intraexpert performance).
For example, a between-expert study might examine whether
several different fingerprint examiners identify the same features
in the same fingerprint mark, whereas a within-expert performance
study might examine whether the same fingerprint examiner will
identify the same features in the same fingerprint when it is
presented multiple times at different occasions {e.g., Dror. et al,
2011).

Within-expert performance is perhaps the most basic and essen-
tial level of expertise. When experts vary in their performance
among one another {between-experts), this variability can be at-
tributed to individnal differences (e.g., different philosophies and
ideologies, different training and experience, different subjective
decision thresholds, different eyesight, different risk tolerance, and
a variety of factors that make experts different from one another).
However, if an individual expert cannot be consistent with
himself—that is, if he or she cannot draw the same observations
and conclusions from the same data—this unreliability cannot be
attributed to individual differences. Thus within, intrasxpert, per-
formance measurements are a more basic metric, and foundational
to expert performance,

A third distinction in studying expert decision making is the
distinction between observations and conclusions. Conclusions
depend on assessment and interpretation of observations. There-
fore, to understand decisions, one must be able to distinguish
performance in interpreting observations (ie., drawing conclu-
sions) versus performance in actually making the original obser-
vations (Dror, 2016). Lumping these together obscures the initial
observational performance and may be misleading because obser-
vations underpin the resulting conclusions. )

In the medical domain the distinction between observation and
conclusion is made clear and explicit in the SBAR (Situation,
Background, Assessment, and Recoimmendation) protocol (e.g.,
Thomas, Bertram, & Johnson, 2009; Wacogne & Diwakar, 2010).
The Situation and Background focuses on observations (such as,
patient heart rate is 140, patient has a history of heart attacks, etc.},
whereas the Assessment and Recomunendation focuses on the
conclusions based on the observations (such as, patient is having a
heart attack, patient should be provided with oxygen, etc.). Simi-
larly, the “SOAP” method (Subjective, Objective, Assessment,
Plan) guides clinicians to work from observations to conclusions
{Weed, 1970). “Subjective” and “Objective” refer to observations
about the patient's preseniation, whereas “Assessment” and “Plan”
are conclusions based on the initial obsexvations.

Research from the forensic sciences illustrates the crucial
distinction between observations and conclusions. For example,
imagine two fingerprint experts reach different decisions: one
expert concludes with high confidence that the two prints ‘match’
{i.e., come from the same source) whereas the other expert con-
cludes with high confidence that they do not match. It may be that
both examiners observed the same data in the fingerprints (the
minutia; see Figure 1), but nevertheless reached opposing conclu-
sions because they use different similarity thresholds for conclud-
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Figure 1. Different characteristics (minutia) that may be present in a
fingermark.

ing a ‘maich’ {(¢.g.. one examiner vequires a minirum of 12
matching peints, whereas the other reguires at least 13). Alterna-
tively, it may be that the two exarminers used identical thresholds
to reach a conclusion of a ‘match’ (e.g., 12), but reached different
decisions because they observed different data in the fingerprints
(e.g., one examiner observed the 12 minuiia needed to call a
‘match,” whereas the other only cbserved 9) (Dror et al., 2011).
Understanding this distinction is crucial for designing interven-
tions to increase reliability; for example, do the experts need bettet
training in observing fingerprint minutia, better training in drawing
conclusions, or both?

This between-expert (interexpert) example illustrates why it is
important to tease apart observations from conclusions, but the
distinction can equally apply to within-expert {intracxpert) perfor-
mance. If the same expert makes a different decision when the
same fingerprints are presented multiple (imes at different occa-
sions, this can happen because the expert used different decision
rules at the different times, or it can be because the expert observed
different data at the different iimes. Here, when the variance is
within-expert, the interventions will be different than those for
between-expert variance (hence the importance of distinguishing
between- and within-expert variance); for example, has change in
eyesight underpinned observing different minutia {and if so, shall
there be a policy for yearly eyesight testing of fingerprint exam-
iners)? Or, do changing work environment and pressures need
addressing because they underpin variance in drawing conclu-
sions? Of course, it can be that both observation and conclusion
differences conttibute to the differences in decisions, and the
distinction is not always clear, Nevertheless, it is important to tease
thern apart as much as possible.

Using these three dimensions of: a) reliability and biasability; b)
within experts and between experts; and ¢) observations and con-
clusions, Dror {2016) suggested an 8-level Hierarchy of Expert
Performance (HEP). As illustrated in Figure 2, at the bottom of the
HEP is the most basic measurement of expert performance: reli-
ability within expert observation; that is, how consistent an expert
is with herself in what she observes. The question and quantifica-
tion at Level 1 is the extent to which an expert will observe the
same things when presented with the same data. For example,
fingerprint experts, presented with the same print at Time 1 and
Time 2, will often observe different features (see Dror et al., 2011,
for details). Level 2 of HEP remains in the observation stage and
still focuses on reliability, but at this level the measurement is
differences in performance between experts, rather than within
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Figure 2. Dror’s (2016) HEP; Hierarchy of Expert Performance. See the
online article for the color version of this figure.

experts. Levels 3 and 4 examine biasability in observations—
Level 3 within experts and Level 4 between experts. These
levels address the impact of irrelevant contexiual information
on observations of data. For example, will irrelevant context
(such as the nature of the crime or the suspect) influence what
experts observe in the fingerprint evidence (e.g., Earwaker,
Morgan, Harris, & Hall, 2015)?

While Leveis 1-4 focus on observations, Levels 5~ 8 of HEP
focus on the conclusions. Following the structure of Levels
1-4, Levels 5-8 address quantification of reliability within
experts (Level 5), reliability between experts (Level 6), bias-
ability within experts (Level 7), and biasability between experts
(Level 8).

Expert Performance in Forensic Psychology and
Psychiatry: Identifying Research Needs and
Policy Implications

Like other forensic science practitioners, forensic psycholo-
gists and psychiatrists are trained experts, often assigned to
review complex case materials, interview criminal defendants
or civil litigants, and provide expert opinions to assist the court,
Also like other forensic science experts, their services usually
culminaie in formal written reports or expert testimony in which
they present conclusions to assist a judge or jury in reaching a
verdict. To the extent that their conclusions are reliable and
resistant to bias, the justice system can have greater faith in
them. But {o the extent that these conclusions are unreliable or
biased, they are at best unhelpful, and at worst misleading, to
the justice systern’s goals of administering justice with accu-
racy and equity.

Despite their similarities to other forensic scientists, forensic
psychologists and psychiatrists have escaped much of the public
and government scrutiny that other foremsic science domains
have received. The National Research Council (NRC, 2009) and
the President’s Council of Advisors on Science and Technology
(PCAST, 2016) reviewed the state of forensic science, covering
a wide range of disciplines including analyses of DNA, finger-
prints, hair, tool marks, bite marks, and firearms. Both govern-

ment councils concluded that the reliability of many forensic
techniques is unknown and that forensic scientists are prone to
a variety of contextual biases.

‘Wide-scale calls for reform prompted vigorous national ef-
forts, such the National Institute of Standards and Technology’s
(NIST} efforts to develop best practices and standards in the
forensic sciences, and the formation of a National Commission
on Forensic Science to develop policies. Both entities include
specialized Human Factors groups to address human decision
making and bias, and both have produced a wide range of
policies to increase reliability and reduce bias in the forensic
sciences (e.g., NCFS, 2015). NIST has even provided substan-
tial funding to improve the scientific foundaiions of forensic
science (National Institute of Standards and Technology, 2016).
None of the recent wide-scale reviews or reform efforts have
addressed forensic psychology or psychiatry. But regardless of
whether anthorities expand their scrutiny {and funding) of fo-
reusic sciences to include foremsic psychology, their efforis
evoke similar questions about forensic psychology and psychi-
atry {Guarnera, Murrie, & Boccaccini, 2017, Heilbrun &
Brooks, 2010; Murrie, Boccaccini, Guarnera, & Rufino, 2013).
Likewise, all relevant ethical and professional standards (e.g.,
ABRA, APA, & NCME, 2014; APA, 2002, 2013) suggest the
field has a duty to examine and optimize the reliability and
objectivity of our methods, regardless of external scrutiny.

Just as Dror’s {2016} hierarchy of expert performance (HEP)
provided both theoretical and practical benefits to understand-
ing expert performance in the forensic sciences, applying this,
HEP to forensic mental health evaluations allows us to better
understand the expertise and performance of forensic psychel-
ogists and psychiatrists. It should help identify areas of strength
and weakness, as well as areas in which we simply lack ade-
quate data about evaluators” expert decision making. Following
Pror’s (2016) HEP in forensic science, we will work from the
top of the hierarchy (Level 8) to the bottom (Level 1), begin-
ning with the considerations that appear most visible (e.g.,
biasability between expert conclusions) and working down to
the most basic questions of reliability in observations within
experts, which have been least observed or researched. A pri-
mary goal in this paper is to identify where empirical data is
lacking—that is, where we know little about the performance of
forensic psychologists providing expert services to the justice
system-—and prescribe research that will address these gaps and
ultimately improve expert decision making.

In performing this literature review, we used several sirate-
gies. We performed standard searches of online research daia-
bases using many variations of terms related to bias, reliability,
and forensic psychology. We reviewed authoritative texts {e.g.,
Melton, Petrila, Poythress, & Slobogin, 2007; Packer, 2009;
Zapl & Roesch, 2009) and meta-analyses (e.g., Guarnera &
Murrie, 2017} addressing forensic evaluation. Upon locating
appropriate studies, we reviewed reference lists and ran “cited
by” searches to seek additional relevant studies. Finally, we
distributed drafts of this manuscript to authorities in forensic
psycholegy—particularly authorities in the subdisciplines with
which we were least familiar—asking that they notify us of any
potentially relevant research we may have missed.
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Dror’s (2016) Hierarchy of Expert Performance
Applied to Forensic Psychology

8. Biasability Between Experts’ Conclusions

Are different experis, considering identical data, biased by U-
relevant confextual information? In forensic science, irrelevant
conextual information may include whether 2 suspect confessed to
the crime, whether other lines of evidence suggest he is the culprit,
and so forth. Researchers have identified the biasing effect of
contextually irrelevant information in several ways. For gxample,
Dror and Hampikian (2011) examined whether irrelevant contex-
{ual information that implicated 2 suspectina gexual assault biased
the conclusions of DNA experts. The examiners who were exposed
to the biasing information concluded that he conld not be excluded
from being a contributor o the DNA mixture, whereas most
examiners (16 out of 17) who were BOt exposed to the biasing
information did not reach the same conclusion.

1n forensic psychology and psychiatey, experts likely encounter
a variety of irrelevant contextual information (e.g., €ase details that
are irrelevant and g0 beyond the specific referral question for
forensic evaluation and beyond the experiise of the evaluator). The
field has certainly not considered or identified task-irrelevant in-
formation in the ways that other forensic sciences have (see, .8
NCFS, 2015).! However, one piece of contextual information that
is almost always irrelevant is the “gide,” or party, requesting an
expett i)]_:nimion.2 Forensic mental health professionals are to strive
for accuracy and neuwtrality, impartial to the side that retained them
{APA, 2013)% But judges. legal schotars, and even laypersons
have long tamented that forensic experts appear biased by the side
that retained them {e.p., Foster, 1897; Hand, 19013 Wigmore,
1923). Likewise, 2 series of field srudies strongly suggest that at
east some forensic mental health experts may be vulnerable to
adversarial allegianee, & bias foward reaching conclusions that
favor the party retaining their services (Murrie & Boccaccini,
2015; Murrie, Boceaceini, Johnson, & Janke, 2008; WMusrie et al.,
2009}.

Compeliing evidence of biasability petween expert conclusions
comes from an experimental study in which researchers recruited
over 100 practicing, doctoral-level forensic psychologists and psy-
chiatrists and led them 10 believe they were performing 2 formal,
large-scate ¢orensic consultation (Murrie et al, 2013). These fo-
rensic experis were—unbeknownst them—randomly assigned
io either believe that they were paid by the public defender service
or the special prosecution unit. These participants met with an
gitorney who posed as leading eithex the public defender service or
the specialized prosecuiion unit, and requested that they score
particulat risk instruments based on extensive offender records (2
type of consultation not UNCOMMON in forensic practice)- Each
participant gcored the sane four case files, and each file was
authentic (i.e., from an actual case), including extensive records
(e.g., police. coutt, correctional, mental health) typical of those
evaluators use (o SCOIC risk instruments in forensic evaluations.
Thus, participating forensic experts were able to score the same
two commonly used fisk instruments that served as the metrics for
bias in earber field studies (Murrie et al., 2008, 2009): that is, the
PCL-R (Hare, 20073) and the Static-99R (Helmus et al., 2012).

Overall, the risk measure scores assigned by the experis showed
a clear pattern of differences {i-e. experts who thought they were

working for the prosecution assigned significanty higher scores,
and those who thought they were working for the defense assigned
lowet scotes), revealing biasability between experts as & function
of the side they helieved vetained them. Allegiance effects weie
stronger ‘for the PCL-R—2 measure that requires more subjective
clinical judgmentr—than for the Static-99R, a more seructured
measure that permits less judgment.

These experimental results provide strong evidence that even
scores O ostensibly objective forensic instruments can be com-
promised by bias (Murrie et al., 2013). To be clear, there was
considerable variability in scores even among experts assigned to
the same side, a form of poor yeliability betweenl experts (distnct
from biasability}, and not all experts demonstrated allegiance
effects. But finding such evidence of allegiance n & context where
all other possitle explanations have been experimentally con-
trolled suggests that adversarial allegiance 1s a significant biasing
influence aMONg SOMe experts. Fut simply, the “gide” retaining an
expert is one piece of biasing, but jrrelevant, contextnal informa-
tion that can cause experts © reach different conclusions.

Beyond this one type of irrelevant biasing information, the field
has litde data on other types of task-irrelevant contextual informa-
tion that may bias expests. But many questions about contextual
bias are important for practice and pelicy. For example, an eval-
uator’s role and workplace are theoretically irrelevant to & defen-
dant’'s true adjudicative competence. But might & community-
pased evaluator reach 2 different decision about the competence of
a volatile and disruptive defendant than the hospital—based evalu-
ator who would also be tasked with providing treatment or ¢OIM-
petence restoration services if the defendant is found incompetent
and hospitalized‘? One prominent judge lecturing o psychologists
mused, “1 wonder how many climical evatuations that inform
decisions aboutt [civil] commitment are influenced by such exira-
neous considerations as the amount of bed space in the receiving
institution” (Bazelon, 1982).

Other potentially biasing information could be fairly easily
resemrched between evaluators {or cven within evaluators, se

—
e acknowledge that determining what is task-irrelevant information
is not always clear in forensic science and can be even 1ess clear in forensic
psychology- For example, crime details are highly relevant when evaluat-
ing legal sanity (& defendant’s mental state at the time of the crime), but
usually much less relevant when evaluating & defendant’s trial competence.
A full discussion of this important issue is beyond the scope of this paper.
though we note that some confextual information should almost always be
irrelevant {&.2- the side retaining the evaluation, the fee for the evaluation,
the census pressures in a state hospital, gic.), whereas some (e.g., defen-
dant’s sexual vehaviors and interests, defendant’s family relationships,
etc.) may be relevant only to some referral guestions and not others.
2'Tg be clear, there are & few cONtEXs in which a forensic avaluaior's
role may propetly differ depending on the side retaining vhat evaluator. For
example, Virginia statute directs the mitigation evaluator in a capital
sentencing evaluation (@ aciively assist the defense in presenting mitigation
evidence {Virginia Code § 19.2.264.3:1). But in most situagons, the
evaluation task, scope, OF conclusions should not differ pased on the party
requesting services.

n the U.S, the Federat Rule of Byidence 702 requirement that “the
expert has teliably applied the principles and metheds to the facts of the
case” suggesis an gxpectation of objectivity. More than 40 states have
adopted this federal rule In their siate evidence codes. In the United
Kingdom, The Crimina) Procedures Rule 33.2(L{@) clearly and explicitly
states that the expert’s duty t© the court st be “ghjective and unbinsed;”
bias toward the retaining party is 2 ¢lear violation.
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helow) using popular research strategies such as vignettes or case

descriptions, For example, would a psychologist reach the same
conclusions about a defendant’s trial competence if that defendant
was described as amiable and nonviolent versus psychopathic and
pedophilic (paraphilias and personality disorders are usually irrel-
evant to trial competence)? Could the race, ethmicity, religion, or
sexual orientation of the defendant impact evaluator conclusions if
all other case details were identical {see Smalarz et al., 2016 for a
similar smdy within forensic science evidence)? Studies of
between-expert biasability may be among the easiest to explore
with common social science research methods.

7. Biasability Within Experts’ Conclusions

Would the same expert reach the same (or different) conclusions
when an identical case is presented within a different, irrelevant,
biasing context? Whereas Level 8 in the HEP (see Figure 2) deals
with differences berween experts, Level 7 deals with intragxpers,
within-expert biasability in conclusions. Research in the forensic
sciences provides examples of biasability within the same expert’s
conclusions. For example, the same fingerprint experts did not
always reach ihe same conclusions when the same fingerprints
were presented to them on different occasions within different
irrelevant contexts (Dror & Rosenthal, 2008). The level of vari-
ability in their conclusions depended on number of factors: the
strength of the biasing irrelevant contexiual information (which
can be relatively weak, such as “the detective believes the person
is guilty,” or can be relatively strong, such as “the suspect was in
custody in jail when the crime was committed™), and the difficuley
of the decision (when decisions are more complex and difficult,
{here is more leeway for bias to influence the conelusions).

In forensic psychology, we know of no comparable rescarch,
Within-expert studies are generally harder to conduct than
between-expert studies and probably even more difficult to con-
duct in forensic psychology than in forensic science. Whereas a
forensic science expert may not so easily recognize that she is
examining the same fingerprints or gunshot residue sample she
examined one year earlier, a forensic psychologist would more
likely recognize she is examining the same defendant for the same
referral question. Nevertheless, these types of studies are critical if
we are to explore, understand, and minimize potential biases.
Researchers could use methods that do not require repeated expo-
sure to an actual defendant (e.g., presenting vignettes, case sum-
maries, case referrals, or resulis of psychological tests). For ex-
ample, would a forensic psychiatrist respond the same way to an
attorney’s case description if that attorney mentioned a minimal
pay rate typical for evaluations of indigent defendants versus a
lucrative hourly rate with the promise of more lucrative referrals?
Does a psychologist who works in a psychiatric hospital make the
same decision about a defendant’s restoration to competence when
the hospital census is high and hospital beds are scarce as com-
pared to times when there are fewer space constraints? Though
such studies may be more challenging to conduct in forensic
psychology than in forensic science, the underlying questions are
ripe for study and important to explore.

6. Reliability Between Experts’ Conclusions

Fven without biasing contextual information, will experts ex-
amining the same information reach the same conclusions? In

forensic science, studies of the basic reliability among experts
show that even DNA and fingerprint experts will reach a spectrum
of different {and conflicting) conclusions when they examine the
same evidence, even absent any irrelevant biasing information
ahout the suspect’s likely guilt (s.g., Coble, 2015; Dror &
Hampikian, 2011; Dror & Rosenthal, 2008).

Poor reliability between experis threatens the goals of accurate,
equitable justice. Stated bluntly, poor between-expert reliability
means that whether a suspect goes o prison or not may depend on
the “luck of the draw’ as to which expert examines the evidence.
Furthermore, since forensic evidence is rarely contested in court,
when a fingerprint expert testifying that the fingerprint from the
crime scene matches the suspect, it is highly incriminating and
often results in a conviction. However, if a different fingerprint
expert would have examined the same fingerprints—purely by
chance lab assignment procedures-—thai expert may have not
concluded that the prints matched. Hence the dire consequence of
a dangerous mix: forensic science evidence is very powerful in
court, but different forensic science experts may reach different
conclusions. Indeed, many wrongful convictions have relied on
confident, uncontested expert conclusions about forensic evidence
{(Carrett & Neufeld, 2009).

In forensic psychology and psychiatry, several studies provide
data about the reliability among expert conclusions (the between,
interexpert performance). These data may take the form of reli-
ability estimates for clinicians administering the same instrument
(e.g., Boccaccini et al., 2012; Otto et al., 1998; Rogers, Jackson,
Sewell, Tillbrook, & Martin, 2003) or clinicians performing the
same forensic assessment (e.g., Gowensmith, Sessarego, et al.,
2017). Also relevant are studies of whether clinicians assign the
same diagnosis to the same individual or case description, For
example, in medical research on psychiatric diagnosis, agrecment
has been poor (k < .50) among clinicians who use unstandardized
procedures to assign diagnoses {(Aboraya, Rankin, France, El-
Missiry, & John, 2006; Spitzer & Fleiss, 1974), and the minimal
research on diagnosis in forensic evaluations finds similarly poor
agreement (Gowensmith, Murrie, Boccaccini, & McNichols,
2017). Recently, scholars have described an important distinction
between reliability under the optimal conditions in formal research
studies versus “field reliability” among real-world practicing cli-
nicians performing their routine duties within the conditions typ-
ical of their work (Edens & Beccaccini, 2017; Wood, Nezworski,
& Stejskal, 1996).

A recent review of the field reliability of the most common
forensic evaluations—adjudicative competence and legal sanity—
identified 59 studies that purported to address the reliability of
competence or sanity opinions, but only 8 (for sanity) and 9 (for
competence) actually addressed the reliability among practicing
forensic evaluators performing real evaluations {Guarnera & Mur-
rie, 2017). These reported pairwise percent-agreement rates ranged
from 57% to 100%, and kappa values ranged from .28 (poor) to 1.0
(perfect).

The studies that best shed light on the routine field-reliability
among fotensic evaluators are from Hawaii, which historically
required (Hawaii Revised Statutes, 2014) three independent eval-
vations for all felony defendants referred for competence or sanity
evaluations. Because the evaluators are relatively independent
{court-appointed, not retained by the prosecution or defense) they
are less vulnerable to the biasing effect of adversarial allegiance.
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Thus. Hawait provides 2 “patoral experiment” for studying {ield
reliability, without the obvious confounds that bedevil other field
studies. Regarding adjudicative competence, a ceview of 216 Ha-

© waii felony defendants referred for avatuation revealed that the

three independent evaluators reached different conclusions in 29%
of the cases (Gowensmith, Murrie, & Boccaceini, 2012). Regard-
ing legal sanity, a review of 165 defendants revealed that three
mdependent experts reached different conclusions in 45% of the
cases (Gowensmith et al., 2013). TFinally, regarding evalnations of
\whether or not a patient who had been hospitalized as not guilty by
reason of insanity (NGRI) was ready for conditional release-—2
legal question less well-defined in gtapite than COMPpEENCe oL
sanity-—ihree independent experts reached different conclusions in
47% of the cases (Gowensmith et al., 2017). Hence, field reliabil-
ity research suggesis that expert reliability tends o be modest,
even with common evaluations and with court-appointed forensic
experts.

‘Although reliability among experts is usually measured by ex-
amining whether experts reach the same conclusion in the same
case, it is also possible t0 explore reliability by examining other
more detailed and sensitive measures within a case, of t© eXamine
patterns of findings across cases from the same referral stream.
One example of more detailed or sensitive measures wiilin a case
might be confidence levels (e.g- Touglas & Ogloff, 2003). BEven
if experts reach the same conclusion, they may have different
levels of confidence in their judgments, 2 distinction that is theo-
retically and practically important. Theoretically, confidence level
serves as a mere sensitive measure o understand the decision
processes (much like researchers use response time as a MmMOre
sensitive measure [0 understand differences even when partici-
panis give the same response). Practically, confidence is important
because a judge of jury may weigh expert opinions based on the
testimony and how strongly experts present their conclusions,
which depend on the experts’ OWn confidence in their conclusions.
Two experts arriving at the same conclusion may nevertheless
convey it quite differently because they differ i the confidence
they have in the conclusion. In short, reliability caf he examined
with mote sensitive measures beyond overall conchusion.

Another focus in examining reliability (or biasahility) might be
examining how evaluators communicate findings. For example.
evaluators presenting the results of certain violence risk assess-
ments may choose between: sharing pumerical estimates in fre-
guency of probability formats (Slovic, Monahan, & MacGregor,
2000), describing potential outcomes in wyiyvid” or “pallid” Lerms
(Monahan &t al,, 2002), or describing tisk factors in “packed” Or
“unpacked” format (Scarich, Monahan, & Jomm, 2012). Research
reveals that each of these decisions about tisk COmMMUMCAion
substantially influences how decision-makess interpret the risk
message, even when that message is substantively identical. Thus
risk communication gtrategies may be another focus of reliability
{or biasability) research.

Reliability patterns across cases is another possible measires
ment. If evaluators are generally reliable with one another, eval-
uacors working in the same context with fhe same referral stream
should generally digplay similar patterns of findings across CAses.
For example, they might find gimnilar percentages of defendants
incompetent of insane, and they might, overall, assign similar
imean scores on the samne instrument, at least if alt examinees they

evaluate are selected randomly from the same population and there
is a sufficient number of cases:

In a study that best illustrates this Kind of reliability research,
Boccaceind, Turmner, and Murrie (2008) examined 20 forensic men-
tal health experts who bad contracted with the state of Texas t0
perform screening evaluations of offenders—including administering
and scoring Hare's {2003) Psychopaiby Checklist-Revised—-as part
of specialized “gexually violent predator” laws. All experts exam-
ined offenders from the samne correctional syster, referred through
the same office, which made efforts to ensure that offenders Were
assigned to experts in an essentially random manner. In other
words, all experts worked for ihe same entity, examined offenders
from the same “veferral stream,” and should not have seef Sys-
tematically different samples of offenders. Nevertheless, resulis
revealed that in the 321 cases they examined, the experts differed
drastically in the average PCL-R score they assigned across the
cases they saw. Tndeed, 34% of the variance in PCL-R total scores
was atiributable to differences between experts, rather than differ-
ences in the offenders they evaluated. For example, some evalu-
ators assigned average scores around Of above 30 (indicating
highly psychopathic pei'sonaiity) whereas some assigned average
scores as low as B or 18 (scores On the PCL-R can rang® from 0 to
40, and research feveals average SCOTES of 22-23 in correctional
settings). Similar research suggests that experts differ in the pro-
portion of crirpinal defendants they conclude are incompetent 10
stand trial {Murtie, Beoccaccini, Zapt, Warren, & Hendersomn, 2008)
or not guilty by reason of insanity (Muirie & Waren, 2003),
though in most field stmdies, it is difficult to exclude all contounds
(beyond the expert) that might contribute to this variability.

Overall, most research addressing expert performance in foren-
sic psychology tends to fall within Levet 6 in the HEP, reliability
berween expert conclusions (see Figure 2). But even in this Level
6 where there are fhe most studies (&£ competence and sanity
evaluations, scoring forensic assessment instruments), data are
sparse and Jack some details necessary tp answer important prac-
tical questions (Guarnera & Murrie, 2017). For example, the
forensic psychology literature has virtually no Level 6 data ad-
dressing reliability of forensic psychologicai evaluations in civil
litigation of death penalty cases, where the stakes aie highest.
There is also lack of reliability data for commonplace civil eval-
uations like those addressing civil commitment of perenting &a-
pacity~situations in which courts may restrict rights (or tolerate
risk of great harm) based on the opinion of an evaluator. Better
reliability data may reveal training needs and may help inform
policies cuch as those that allow ot assign multipte evaluations {(as
in Hawaii) or allow for second-opinion evaluations (as in other
jurisdictions).

wWith further insights on the nature and factois that affect reli-
ability, specific policies and measures can be developed to Increase
relighility in forensic psychology- In the forensic sciences more
extensive reliability research has produced policies and tools that
help quantify and calibrate expert performance, for example, Fin-
gerprint Analyses Consistency Tester (FACT; Dror et al., 2011
We acknowledge that the challenges © devetop such policies and
tools in forensic psychology may be greater than those in forensic
science; for gxample, sOMe behavioral evidence may be harder 10
quantify than physical evidence. However, the aspects of forensic
psychology that make it more difficult to develop such tools aré
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the same aspects that are likely to contribute 1o variability in expert
performance, and hence the need for interventions to reduce ther.

5. Reliability Within Experts’ Conclusions

Level 5 in the HEP examines the reliability of conclusions
within, rather than berween experts. This within-expert level is a
more basic measure of reliability, in that we would expect an
expert to reach the same conclusion if considering the same data
repeatedly (even if not reaching the same conclusions as other
experts). Forensic science researchers examining this type of reli-
ability found, for example, that even the same fingerprint expert
examining the same pair of prints will not reach the same conclu-
sions 10% of the time (Ulery, Hicklin, Buscaglia, & Roberts,
2012).

In forensic psychology and psychiatry, we know of no analo-
gous research or any data (hat examines this aspect of expert
performance. As we saw in Level 7 of the HEP, within-expert
studies are much more challenging and difficult to conduct in
general, and even more so in the mental health fields. As Kraemer,
Kupfer, Clarke, Narrow, and Regier (2012) observed when review-
ing diagnostic reliability in psychiatry, “Intra-rater reliability re-
quires that the same rater be asked to “blindly” review the same
patient material two or more times . . . Intrarater reltability is
almost never assessed for psychiatiic diagnosis because it is dif-
ficuit to ensure blinding of two diagnoses by the same clinician
viewing, for example, the same diagnostic interview” (p. 14).
Forensic mental health experis rarely examine exacily the same
case data {the way a forensic scientist might reexamine the same
evidence), and even if they examine the same defendant, the
defendant may have changed. For example, an expert might con-
clude that a defendant is not competent to stand irial but then
evaluate her again after she receives competence restoration treat-
ment_and conclude that she is competent. Likewise, an expert
might evaluate an individual and conclude that he presents litidle
risk of viclence, but evaluate him again later, after changes in
dynamic risk factors such as psychosis and substance abuse, and
conclude that he is at higher risk for violence (see generally,
Douglas & Skeem, 2003). In neither scenario would we consider
the experts’ differing opinions fo be unreliable; the changing
conclusions may be appropriate because the case has changed.
However, the critical question is: all things being equal, would the
same examiner reach the same conclusiens from the same data?
That is a most basic form of reliability underlying forensic con-
clusions, and there has been no research examining this fundamen-
tal aspect of forensic psychology expertise.

Within-expert reliability is so fundamental for expertise that it
should become a priority for future research. The challenge for
rescarchers studying the reliability within expert conclusions
would be to present precisely the same case data to an expert at
different points in time {without the expert recalling having seen it
before). Although it may be nearly impossible to do such studies
with live defendants, it may be quite-feasible with case files or test
results, much like sharing fingerprints or other forensic evidence
with forensic science experts.

1-4. The Observational Levels

Whereas levels 5 through 8 of the HEP {above) address expett
conclusions, levels 1 through 4 address the underlying, more

fundamental observations on which conclusions are based (see

- Figure 2}, Failing to study observations is a significant oversight

because observations underpin conclusions. Apparent unreliability
or biasability at the level of conclusions may actually lie deeper, at
the observational level, which would require different intervention.
Of course, if research revealed only perfect reliability and minimal
biasability at the level of conclusions, there may be little need to
conduct similar research at the ievel of observations. Bui, as
reviewed above, the limited data available snggests that forensic
psychological assessments are less than perfectly reliable, and at
least sometimes vulnerable {o bias. Therefore, it remains critical to
disentangle observations and conclusions in order to siudy them
both.

In forensic science, the distinction between observations and
conclusions is usually fairly clear. For example, a fingerprint
expert will observe the minutia (distinct and well-defined individ-
wal characterisiics; see Figure 1) in the friction ridge of the fin-
gerprints. The expert then forms a conclusion as to whether they
“match” based on whether the observed minutia in the fingerprints
are “similar enough.™

Recognizing this distinciion between observations and conclu-
sions, the forensic science literature has revealed problems at the
observation levels 1-4 within and between experts, and with
regard to reliability and biasability. For example, fingerptint ex-
aminers observe different data in the evidence depending on irrel-
evant contextual information (Earwaker et at., 2013), and they
observe different data in the same evidence, between and within
themselves, even without irrelevant contextual information (see
Dror et al., 2011). These types of studies measure different aspects
of expert performance, quantify them, and reveal the phenomena
that contribute to differences at the observational level. These
phenomena may arise from homan factors {(e.g., training and
metheds, exposure to irrelevant information} and/or from the data
itself (i.e., problems of unreliability and biasability are most ap-
parent when the data is of low quality). But studies that explore
these phenomena can inform training and best practices to mini-
mize such differences {(e.g., the Fingerprint Analyses Consistency
Tester, which helps to quantify and calibrate expert observations;
Dror et al., 2011).

In forensic psychology, the distinction between observations
and conelusions can be more complicated than in forensic science.
For example, assigning a clinical diagnosis or reaching an opinion
about a defendant’s adjudicative competence or legal sanity are
certainly conclisions, based on observations from a clinical inter-
view, record review, and other sources. But each final conclusion
(e.g., is the defendant competent or incompetent?) rests on nutmer-
ous intermediate conclusions (e.g., does the defendant factually
understand the legal process and his charges? does he rationally
understand these? can he assist counsel?), which depend on ob-

4 This—whether two prints are “similar enough”—is a subjective deter-
mination, because most jurisdictions have no definition or criteria as to
what constitutes “similar enough” (Dror & Cole, 2010}, Having such
subjective criteria may contribute to problems of biasability and unreli-
ability. But similarly subjective criteria are common in forensic psychol-
ogy. Forensic psychologists may observe a defendant’s deficits or impair-
menls, but the law provides no precise guidance as to when the deficits are
“deficient enough” to conclude that the defendant is incompetent to stand
trial.
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servations {e.g., what informationt in records is relevant to his
capacities? what symptoms did he display during interview?),

Likewise, assigning an overall score on a complex assessment
instrument—such as Hare's (2003) Psychopathy Checklist-
Revised (PCL-R)—is a conclusion, reached only after countless
observations necessary to score each of the instrument’s 20 items.
But even scoring many of the individual PCL-R items can be
viewed as a conclusion, based upon many observations and infer-
ences during interview and record review to decide whether a
particular criterion-—such as superficial charm, pathological lying,
shallow emotions, or lack of remorse—should be scored as O
(absenn), 1 (partially present), or 2 (clearly present).

On the other hand, some items on forensic assessment instru-
ments are much more similar to observations than conclusions. For
example, the Static-99R (Helmus, Thornton, Hanson, & Babch-
ishin, 2012) includes items such as “age at release” and “any male
victims [in the examinee’s sexual offense history]” that require
relatively straightforward observations from criminal records.
Thus, it sometimes seems clear what is an observation and what is
a conclusion; however, other times it is difficult to clearly delin-
eate obsarvations from conclusions,

Forensic psychology research has almost solely focused on
expert conclusions and has for the most part neglected researching
expert observations. Indeed, our review identified no studies of
forensic mental health evaluation that specifically addressed Lev-
els 1 to 4 of observations. The only observation-level data that the
field appears to offer are certain item-level data from test instri-
ment manuals or test reliability studies. Again, some items on risk
measures like the Static-99R (Helmus et al., 2012) are essentially
coded observations from criminal records; these tend to show high
reliability (Phenix & Epperson, 2013; Phenix, Helmus, & Hanson,
2015). Likewise, item-level data in Hare's (2003) PCL-R manual
reveals stronger reliability values for those few items that are more
like observations from the criminal record (e.g., juvenile delin-
quency, revocation of conditional release; ICC,; = .75-380) than
those items that are conclusions about behavior (e.g., impulsivity,
glibness, callousness; ICC, | = .23-.36; see Hare, 2003; Sturup et
al., 2014). Generally, on forensic assessment instruments that
require clinician inference, interraier reliability and predictive va-
lidity are both stronger for less subjective items that are more like
observations, and weaker for those more subjective items that are
more like conclusions (Rufino, Boceaccini, & Guy, 2011) Of
course, even ostensibly simple observations may depend on how
the data are collected and examined, and these “data collection”
procedures {e.g., how a forensic evaluator asks a defendant ques-
tions, or which collateral sources a forensic evaluator seeks and
prioritizes) may be vulnerable to biases. Furthermore, many of
data sources that evaluators use to score these instmments (e.g.,
police, defendant, victim, or witness statements; prior evaluation
reports) may themselves have been influenced by various biases.

Beyond item-level data from forensic assessment instruments,
we know of no reliability data for the many observations that
inform forensic psychological evaluations, particularly those re-
quiring clinical expertise (e.g., observing symptoms of psychosis,
observing indicators of past mental state in collateral records,
observing evidence of malingering), nor any data on the biasing
effects thai irrelevant contextual information may have on such
observations. A broad review of interrater reliability estimates
across a variety of medical and psychological procedures suggests

that what we would consider observations-hat is, “circumscribed
judgroent tasks requiring relatively few bits of information—such
as test scoring, object counts, or physical measurements (e.g.,
counting decayed teeth, measuring organ size on ultrasound)’—
tend to show stronger reliability than what we could call conelu-
sions—"‘complex tasks requiring the synthesis of multiple, higher
inferences (e.g., job performance ratings, stroke classification by
neurclogists)”; see Meyer, Mihura, & Smith (2005, p. 310). Nev-
ertheless, even reliability for simple observations or judgments
was imperfect, suggesting that we should not take observation-
level reliability for granted in forensic psychology.

Discussion

The forensic sciences have long focused solely on the objects of
their inquiries (DNA, fingerprints, firearms, handwriting, etc.)
while neglecting—if not totally ignoring—the critical role that the
human experts play in forensic decision maling. However, the past
decade has seen a dramatic shift in the forensic sciences, now
recognizing, researching, developing policies, and mandating
changes to reduce variability in expert decision making.

Forensic psychology has also tended to focus on the object of
their inquiries—human behavior vis-3-vis legal standards—with
far less focus on the critical role that the actnal forensic psychol-
ogists—as human expert examiners—play in forensic assessments.
To be fair, forensic psychology has historically explored certain
aspects of reliability (e.g., Poythress & Stock, 1980), particularly
in the confext of psychological assessment instruments, ong be-
fore the recent reforms in the forensic sciences. Nevertheless, for
a field so rooted in the study of human behavior, cognition, and
psychology, there has been surprisingly little attention to the role
of human experts and human decision making in forensic psycho-
logical assessment. Put bluntly, the field tends to value reliability
and objectivity, but tends to consider these more as qualities to be
studied and maximized in instruments, with less attention to study-
ing and maximizing these among the human experts rendering
forensic opinions.

The revolution in forensic science has brought about scrutiny
and examination of what factors infinence forensic science experts.
Research in this area has demonstraied that variability in forensic
science decision making arises from two distinct factors: basic
reliability (i.e., repeatability, reproducibility, consistency in deci-
sion making) and biasability (being inappropriately influenced by
task-irrelevant information) {Dror & Rosenthzl, 2008). Research in
this area has further disentangled different components in expert
forensic science decision making between the conclusions (e.g.,
whether the fingerprints match; Ulery et al., 2012) versus the
observations on which the conclusions are based (e.g., what char-
acteristics are observed in the fingerprint; Dror et al, 2011).
Finally, the performance and variability of forensic science
experts has been examined and quantified beiween-experts
(variability among experts, the intervariability performance;
Dror & Hampikian, 2011) and within-experts (variability within a
single expert, the intravariability performance; Dror & Rosenthal,
2008}, Combining these elements yields an eight-level framework
for expert decision making—the Hierarchy of Expert Performance
(HEP; Dror, 2016, see Figure 2), which has helped organize and
frame the existing research, shown gaps where further research is
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needed, and identified specific problematic areas that require im-
proved policies and practices.

Applying HEP to forensic psychology reveals a few areas of
relative strength, but more areas in which basic research is sorely
lacking. Regarding relative strengths, forensic psychology has
offered some research regarding reliability between experts’ con-
clusions. This research comprises many studies detailing reliability
in scoring specific instruments (e.g., Otto et al., 1998; Rogers et
al., 2003) and a few studies documenting the field reliability of
commeon criminal forensic evaluations such as those addressing
competence and sanity {(Guamera & Muirie, 2017). But the field
lacks adequate data for many other types of forensic evaluations,
as well as other types of expert conclusions (e.g., those regarding
diagnosis or psychological injury) that are ceneral to many forensic
evaluations.

Forensic psychology also lacks data at the level of observations
(in contrast to conclusions). Decades ago, the influential jurist
David Bazelon {1982) noticed this weakness and wamed psychol-
ogists,

Behavioral scientists who appear in the public arena all too often
focus on little more than making conclusory proneuncements. Either
they omit any real discussion of underlying observations and methods
of inference, or they drown such discussion in a sea of jargon . . .

What the public needs most from any expert, including the psychol-
ogist, is a wealth of intermediate observations and conceptual insights
that are adequately explained. {p. 116)

Though Bazelon’s primary concern was that individual experts
disclose the methods, limits, and values underlying their work, his
eritique remains apt for research has well. We have some data to
shed light on evaluator conclusions, but almost none to shed light
on the “intermediate observations” on which conciusions should
rest.

Consider a practical example: is the reliability in sanity conclu-
sions modest becanse evaluators disagree in how they make a final
inference regarding miental state at the time of offense? Or because
evaluators disagree even earlier in the process, by reviewing dif-
ferent sources of information and observing different data in those
sources? No available research sheds light on such critical ques-
tions, though it is plausible to imagine studies that could do so. For
example, studies can remove the observational components from
the forensic evaluation: in such studies, the same observations wiil
be provided to the examiners {rather than the data and information
which they use to make the observations), hence ensuring that they
all start with the same observations; any differences can then be
attributed to their inferences rather than to differences in their
observations. In contrast to examining such differences in infer-
ences, one can study the observations per se by providing exam-
iners with identical records or videos of interviews, and comparing
the evaluators’ observations of the data. Furthermore, one can
research the interactions between the observations and conclu-
sions, for example, studying whether changes in observations drive
changes in conclusions (as they should) versus situations in which
expectations about conclusions (e.g., prompted by research designs
that provide irrelevant information) influence what data is ob-
served {a biasing effect of working backward, or circular reason-
ing, which the L.SU approach was designed to minimize in forensic
science, Dror et al,, 2015).

This type of research has the potential to inform tools and
resources for evaluators (such as checklists to guide procedures;
see Gawande, 2010) or even policies governing evaluations (e.g.,
mandating that evaluators receive and constder certain uniform
information from records). Efforis to study and enhance
observation-level reliability could fit practically into many fo-
rensic training programs, whether for early stage trainees like
graduate students or for practicing professionals participating in
contimuing education. Indeed, more training emphasis on reliabil-
ity at the level of observations will likely improve reliability at the
level of conclusions. In short, data at the level of observations is
conspicuously absent from forensic psychology research, but ad-
dressing this gap in the research may be relatively simple.

Whether at the level of observations or conclusions, the field
seems to offer no data on reliability within experts. This funda-
mental, foundational form of reliability (see Kraemer et al., 2012}
maust be examined and quantified rather than presumed. Again, we
acknowledge that such studies are challenging, but they are not
impossible. Researchers might use case materials (e.g., psycholog-
ical testing results, collateral records) rather than actual defen-
dants, and incorperate reliability research into training or continu-
ing education programs (see, e.g., Blais, Forth, & Hare, 2017 for
an example of incorporating reliability research—albeit between
experis—into iraining). Should studies reveal poor within-expert
reliability (as have some studies in the forensic sciences), results
may help inform more rigorous procedures (checklists, protocols,
etc.) for forensic evaluations and early training.

The final domain in which the HEP reveals clear gaps in
forensic psychology research is biasability. The available research
on bias in forensic evaluation has addressed adversarial allegiance
(Murrie & Boccaccini, 2015), a clear threat in adversarial justice
systems such as those in the U.S., UK., and many other couniries.”
But even this research body is small, and limited only to certain
types of evaluations (particularly sex offender risk assessment).

Although adversarial allegiance may have received more re-
search attention than other forms of bias, this is certainly not the
only threat to objective evaluations. Biases related to race, sex,
sexual orientation, age, disability, and religion have, to our knowl-
edge, never been explored among forensic evaluators. This re-
search gap is striking, considering that these potential biases are
such a popalar foci of other types of psychological research, and
even forensic psychology research addressing jury-decision mak-
ing (e.g., Sommers & Norton, 2008). Other potential biases—for
example, basic base-rate expectation biases, or biases related to
crime details or criminal stersotypes—are currently understudied.
Indeed, the field is increasingly attuned to many ways in which
forensic evaluators may be vulnerable to bias (see Neal & Grisso,
2014; Zapt & Dror, 2017 for reviews), but empirical research on
these biases lags behind.

% We do not claim that alternative (nonadversarial) justice systems, such
as the inquisitorial system, are better overall. Though less vulnerable to
adversartal allegiance, they may be more vulnerable to other biases or they
may sacrifice strengths inherent in the adversarial system. Comparative
research may reveal relative strengths and weaknesses of each, or inter-
ventions that the adversarial legal system can learn from other systems
(such as expert “hot-tubbing;” BEdmond, 2009).
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Policy Implications

QOur goeal in this review has been primarily to provide a concep-
tual and practical framework for understanding and studying the
performance of forensic evaluators. Without such a framework, it
is easy to overlook the gaps and limitations in the available
literature, which then leaves us more likely to pursue policies and
practice that overlook {or even exacerbate) underlying problems.
Indeed, our review of forensic psychology using the HEP reveals
that there are many gaps in our knowledge base that prevent us
from prescribing specific remediation in many areas.

Thus, the first priority should be performing research (some of
which we have recommended throuzghout this review) that helps us
better understand problems of unreliability and biasability within
and between experts, at the levels of observations and conclusions.
That said, some of this recommended research could also serve as
pilot testing for certain policy or practice interventions. Likewise,
certain policy or intervention studies might identify the nature of
underlying problems, much like intervention studies with certain
pharmaceuticals or medical procedures can- shed light on the
mechanisms underlying a disease. Therefore, we provide general
suggestions for potential studies of interventions or policies that
may help us better understand underlying unreliability and bias.

First, studies of existing policy arrangements are valpable. For
example, the few jurisdictions that assign more than one evaluator
per case (see Gowensmith, Pinals, & Karas, 2015) allow for
studies of field reliability under various conditions. Take for ex-
ample the studies of Hawali’s three-evaluator system {Gowen-
smith et al,, 2012, 2013; 2017), which revealed that real-world
reliability may be modest even in arrangements that have mini-
mized the biasability attributable to adversarial allegiance. To fake
another example, some hospitals and at least one state (L.e., Vir-
ginia) have developed oversight policies that monitor conclusions
from each of their evaluators on every assigned evaluation; these
may allow for naturalistic reliability-type studies examining par-
terns of findings across evaluators,

Second, addressing bias in particular, forensic psychology may
benefit from considering the interventions and policies recently
emerging from the forensic sciences. After documenting the pow-
erful influence of irrelevant contextual information (Kassin, Droz,
& Kukucka, 2013), and identifying specific mechanisms such as
bias cascade versus bias snowball {Dror, Morgan, Rando, &
Nakhaeizadeh, 2017), the field is working to distingunish task-
relevant from task-irrelevant information (National Commnission
on Forensic Science, 2015}, developing policies and procedures to
shield analysts from the latter. Indeed, these efforts have resulted
in well-developed stzategies for laboratories and agencies to pro-
cess cases and evidence in ways that minimize analyst exposure to
potentially biasing information; these include the use of case
managers (Dror, 2013) and Linear Sequential Unmasking (LSU;
Dror et al., 2015).

Such research addressing bias and best practices has been ad-
opted in forensic science policy in the United States (NCFS, 2015)
and in the United Kingdom (Forensic Science Regulator, 2015).
Again, we acknowledge that distinguishing task-relevant from
task-irrelevant information is more challenging in forensic psy-
chology, but it is no less important. Furthermore, the policies do
not only address issues of what is tagk irrelevant, but also “when’
task relevant information should be provided, that is, the best
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sequence and order that relevani information should be provided to
examiners to minimize bias (such as circular and backward rea-
soning, see, e.g., the LSU policy). Trying to apply such de-biasing
policies and procedures from the forensic sciences to forensic
psychology is an important and promising first step. Some of the
policies may be easily applied, others may require modifications
and adaptations, whereas others may not be applicable. In any
case, such an attempt is worthwhile and will help in creating
policies and research strategy to better understand biasability, and
ways to reduce bias,

Regarding the adversarial allegiance bhias, the most commonly
recommended policy is to explore court-appointed experts.
Though intuitively appealing, court-appointed experts bring new
chalienges and dilemmas (Mnookin, 2008; Murrie & Boccaccini,
2015) that no research has yet addressed. However, researchers
could explore a few domains, particularly child custedy litigation,
in which informal policies have begun to shift toward court-
appointed, or jointly appointed experts over adversarial, opposing
experts. Researchers might explore other appealing, but untested
legal reform proposals such as “blinding” experts to the side
retaming their services (Robertson & Kesselheim, 2016, Robertson
& Yoloum, 2012).% Again, we do not necessarily recommend any
of these as broad policy reforms because there are not yet suffi-
cient data to support them, but there is clearly value in exploring
some of these in order to shed light on unreliability and biasability,
as well as their potential solutions.

Conclusion

Forensic psychology offers well-developed procedures for the
expert assessment of criminal defendants and civil litigants. But
the field has offered much less data exploring the decision making
of the forensic experts themselves. Recent reforms in the forensic
sciences underscore the need to carefully study forensic experts,
and Dror’s (2016) HEP conceptualizes and defines the aspects
involved in expert decision making, thus helping to frame the
existing research and identify gaps. Forensic psychelogy can learn
from these insights and use HEP to benefit and enhance forensic
psychology decision making.

5 Of course, not all potential interventions would reduce allegiance
effects. Neal and Grisso (2014) proposed a “thought experiment”, in which
adversarial experts simply present the most compelling case they can for
the side that retained them, with no pretense of objectivity.
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Vocational Psychology
Assessment

Positive Human Characteristics Leading
to Positive Work Outcomes

Christine Robitschek and Matthew W. Ashton

ork can play many roles in a person’s life: It can be a way of earning

money for survival or to support a chosen lifestyle, a pathway on which
a person progresses (e.g., earns promotions and recognition), or a mechanism
by which one expresses purpose in life and seli-concept (Super, 1963,
Wrzesniewski, McCauley, Rozin, & Schwartz, 1997). Work provides benefits to
both the individual engaging in the work and to sodety (e.g., Gerstel & Gross,
1987}, which reflects positive psychology’s shared emphases on personal and
societal well-being (Seligman & Csikszentmihalyi, 2000). If workers are 1o
strive for positive ouicomes for themselves and society, however, they must
possess or develop positive human characteristics and behaviors. This chapter
addresses these positive characteristics, behaviors, and outcomes.

Because of space limitations, this chapter does not cover the breadth of
constructs or perspectives in the work domain. A few examples of relevant
topics that the reader may find interesting but that are not covered are Savickas's
(2000) taxonomy of human strengths, which is derfved from vocational theory
and can be applied across life domains; Wrzesniewski et al.’s (1997} assessment
of work as job, career, or calling; and Sympson’s (1999) operationalization of
hope in the work domain. Given the expertise of the authors, this chapter
focuses on the assessment of constructs found in the vocational psychology
literature.

The following sections describe assessment of good career decision making,
the role of work in our lives, adaptability within the career role, and areas for

http://dx.doi.org/10.1037/0000138-023

Positive Psychological Assessment: A Handbook of Models and Measures, Second Edition,
M. W. Gallagher and S. J. Lopez {Editors)

Copyright © 2019 by the American Psychological Association. All rights reserved.

361



Not for further distribution.

Copyright American Psychological Association.

362 Robitschek and Ashion

future assessment efforts. Although 12 assessments are described, many more
remain unmentioned. The reader is directed to Kapes, Mastie, and Whitfield
(1994), Seligman (1994}, and Levinson, Ohlers, Caswell, and Kiewra (1998)
for descriptions of many other measures.

HOW PEQPLE MAKE “GOOD” CAREER DECISIONS

The bulk of vocational psychology literature deals with the way in which
human beings go about making decisions within and about their careers.
Phillips and Jome (2005) summarized the vocational literature about career
decision making, noting that the “best” career choices may be defined by
either (a) an individual’s selecting the “best” option for him or her, or (b) an
individual’s engaging in the “best” decision-making process regardless of what
alternative is selected. We discuss the different constructs and processes that
have been most prominently connected to making “good” career decisions and
the assessment instruments that measure them.

Career Exploration

Most current theories of career development and choice highlight the impor-
tance of career exploration, defined as behavior that increases individuals’
understanding of themselves or their environment with the aim of choosing or
progressing within an occupation (Jordaan, 1963). Exploratory behaviors are
beneficial at predictable developmental stages (i.e., adolescence and emerging
adulthood) characterized by work-related experimentation (Super, Savickas,
& Super, 1996) and during career transitions in which the behaviors assist the
person with important decisions. This traditional view of career exploration is
sirnilar to exploration in breadth, which is gathering information about a variety
of options to be used in making decisions (Luyckx, Goossens, Soenens, &
Bevers, 2006). Exploration in depth is also important. This involves exploring
one’s current work commitments (Luyckx et al., 2006), which is an important
behavier as people reevaluate their commitments, for example, as a job or
work environment changes. Given these perspectives, assessment of career
exploration should address exploration of the self and the work environment
as well as exploration in breadth and exploration in depth.

Career Exploration Survey

The Career Exploration Survey (CES; Stumpf, Colarelli, & Hartman, 1983) is
a 59-jtem instrument that is administered and scored by the researcher or
practitioner. Test takers answer items in the context of the 3 months before
iaking the CES, responding to each item on a 5-point scaie, with anchors
that vary to match item content. For example, 1 = [itile or not satisfied and
5 = g great deal or very satisfied. Results yield scores on 16 dimensions of career
exploration. Several dimensions are aspects of the exploration process: envi-
ronmental exploration, self-exploration, number of occupations considered,
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intended-systematic exploration, frequency (of exploratory behavior), amount
of information, and focus. Three dimensions are aspects of reactions to explo-
ration: satisfaction with information, explorational stress, and decisional stress.
Six dimensions are aspects of beliefs: employment outlook, certainty of career
exploration outcome, external search instrumentality, internal search instru-
mentality, method instrumentality, and impoertance of obtaining preferred
position, The CES provides a multidimensional perspective on exploration.
{See Stumpf et al., 1983, for psychometric information.)

Vocational Identity Status Assessment

The Vocational Identity Status Assessment {VISA; Porfeli, Lee, Vondracek,
& Weigold, 2011) is a 30-item measure of work-related identity status. The
VISA assesses two broad dimensions of identity formation: career exploration
and career commitment. Within career exploration, there are two subscales:
In-Breadth Career Exploration and In-Depth Career Exploration. Each subscale
comprises five items with response options ranging from 1 (strongly disagree)
o 5 (strongly agree). Subscale scores are calculated by averaging item scores for
that subscale. The measure and psychometric information are available in
Porfeli et al. (2011).

Vocational Interests

Many current vocational theories emphasize the importance of vocational
interests as a foundation for making career decisions. Interests can be an
indicator of a person’s vocational strengths—that is, areas in which the
person is likely to be motivated to learm and perform at a high level. Holland’s
(1959) vocational theory is perhaps the most widely used theory for catego-
rizing vocational interests. Holland posited a hexagonal model of interests,
which he viewed as personality types. These six types (with examples of
typical interests) are (a) realistic (e.g., mechanics, agriculture, and sports);
(b) investigative {e.g., science and scholarly pursuits); (c) artistic {e.g., visual or
culinary arts, creative writing, and drama); (d} social (e.g., teaching, counseling,
and other helping professions); {e) enterprising (e.g., selling products, services,
or ideas); and (f) conventional (e.g., typing, filing, and accounting). A person’s
profile of interests can be expressed by scores on relatively independent scales
measuring these six types. Profiles, arranged into what are known as Holland
codes, typically consist of the three highest scores among these six types,
although some people can best be described in fewer or greater numbers of
types. In this section, we present two widely used measures of vocational
interests based on Holland's model of interests.

Self-Directed Search

The Self-Directed Search, fifth edition (SDS; Holland & Messer, 2013}, is
administered (25-35 minutes) and scored (10 minutes) by the test taker. It is
administered via paper and pencil {available from Psychological Assessment
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Resources) or online at www.sell-directed-search.com. Results yield ITolland
codes for “activities” {things the test taker would like to do}, “competencies”
{things the test taker already can do well), “occupations” {things in which the
test taker has interest or finds appealing), and “self estimates” (self-ratings of
abilities compared with other people}. The test taker calculates a composite
Holland code that includes all of these areas. There are several forms of
the SDS: (a) Form R is the most commonly used form and is appropriate for
ages 11 to 70, (b) Form E is written at a fourth-grade level for people with
limited reading skills, and {¢) Career Explorer is for junior high school and
middle school students. Other forms are available in several languages. The
SDS is used in conjunction with the Yeu and Your Career booklet, which pro-
vides information about Holland's hexagonal model and assistance with career
exploration; Occupations Finder, a booklet with a wide variety of occupations,
listed by Holland code, as a means for test takers to compare their codes with
the codes of occupations; and the Educational Opportunities Finder, Veterans and
Military Occupations Finder, and Leisure Finder, which are used in similar ways.
The online version of the SDS yields a Client Interpretive Report. Reliability
and validity information s available in Holland, Fritzche, and Powell (1994).

Strong Interest Inventory

The Strong Interest Inventory, revised edition (SII; Consulting Psychologists
Press, 2012), is a 291-item instrument that is administered by the rescarcher
or practitioner and scored by the publisher, CPP. Test takers use a 5-point scale
ranging from strongly like to strongly dislike to rate items in the five areas of -
occupations, school subjects, activities, leisure activities, and types of people.
Test takers also mark the extent to which additional items identify their char-
acteristics with response options on a 5-point scale ranging from strongly like
me to strongly unlike me. Three sets of scores, related to Holland types, are
provided in the results. General Occupational Themes are composite Holtand
codes. Basic Interest scales are subscales of the Holland codes. Occupational
scales corpare the test taker’s profile with the profiles of people who are
successfully employed in specific occupations.

The SH also yields scores on five bipolar Personal Siyle scales, which
describe aspects of how the test taker prefers to interact with the world around
him or her. The scales are work style, learning enviromment, leadership style,
risk taking/adventure, and team orientation. Readers are directed to Donnay,
Thompson, Morris, and Schaubhut (2004) and Herk and Thompson (2012}
for reliability and validity information for the revised SIL

These two measures of vocational interests have different strengths. The
SDS is useful in examining discrepancies among an individual’s Holland codes
as indicated by the different areas measured by the SDS. Areas include things
I would like to do, things 1 already do well, things I find appealing, and
self-ratings of my abilities compared to other people. The SII is particularly
useful because it divides the test taker's Holland codes into the basic interest
scales, which can help tease apart unexpected results. Also, the SIL gives test
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takers direct comparisons of their profiles with people in a wide range of
occupations. In contrast, Occupations Finder of the SDS relates clients’ Holland
codes with the codes of occupations.

Work Needs and Values

Individuals vary in the things they need or want from work. One way to
conceptualize these needs is in terms of basic psychological needs {e.g., needs
identified in self-determination theory; Ryan & Deci, 2000) that may be
satistied through work settings and experiences. Ryan and Deci {2000) posited
that the basic psychological needs of autonomy, competence, and relatedness
are universal and inherent in human beings. When these basic needs are met
in the workplace, people experience greater engagement in work and job
satisfaction, more affective commitment to their work, and protection against
burnout and job strain (see Van den Broeck, Ferris, Chang, & Rosen, 2016,
for a review),

A second way of conceptualizing needs is in terms of work values, which are
beliefs about the qualities of life that are considered important and desirable
specitically in one’s vocational pursuits (Hartung, 2009). Super {1990} viewed
work values as acquired adaptations transmitted through proximal and distal
cultural influences. When work environments are congruent wiih our work
values, outcomes are similar to when our basic psychological needs are met.
See, for example, greater job satisfaction (e.g., Feather & Rauter, 2004) and
job commitment (e.g., Rounds, 1990).

Given these multiple conceptualizations of work needs and values, various
measures serve different purposes in research and practice,

Work-Related Basic Need Satisfaction

The Work-Related Basic Need Satisfaction Scale (W-BNS; Van den Broeck,
Vansteenkiste, De Witte, Soenens, & Lens, 2010) assesses the extent to which
the needs for competence, autonomy, and relatedness are met in one’s current
work situation. The W-BNS has 16 items that the test taker rates on a Likert
scale ranging from 1 (fotally disagree) to 5 (totally agree}. The three scale scores
(each measuring one of the needs) are calculated by averaging the item scores
for that scale. Psychometric information can be found in Van den Broeck and
colleagues (2010). Although there is considerable research on self-determination
theory and the importance of basic psychological need fulfillment across
domains, only in recent years have we seen measures of work-related basic
psychological needs, such as the W-BNS, with strong psychometric evidence.
Also, we were unable to locate literature describing use of these measures in
applied situations. Thus, although the W-BNS is useful in research, its utility
in practice remains undetermined.

Super’s Work Values Inventory—Revised
Super’s Worl Values Inventory-Revised (SWVI-r; Suen, 2015} is a 72-item
mstrument that is administered by the researcher or practitioner and scored
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by the scale publisher (Kuder). Test takers indicate the level of importance for
each item on a 5-point scale ranging from 1 (Not important at all. Not a factor
in my job selection.) to 5 (Crucial. I would not consider a job withoui it). Results
vield scores on 12 scales {i.e., achievement, coworkers, creativity, income,
independence, lifestyle, challenge, prestige, security, supervision, variety, and
workplace). Reliability and validity information is summarized in Suen (2015},
The SWVI-r has been used extensively in practice and research to aid in
understanding how values can manifest in the work domain.

Work Values Inventory

The Work Values Inventory (WVL Santa Cruz County Regional Occupational
Program, n.d.) is a self-administered, self-scored, and self-interpreted assess-
ment of work values. The WVI comprises four brief sections that assess core
values in one’s life (e.g., honesty and power), values related to work environ-
ments {e.g., flexible and high earnings), values related to coworker inter-
actions (e.g., competition and diversity), and valuing types of work activities
(e.g., creative and public contact). For each item with these four sections,
respondents rate each item as Afways important, Sort of important, or Not important.
A {ifth section of the WVI asks respondents to identify their top five values
among the values they rated as Ahwdys important. Respondents then identify
the section {e.g., core values, coworker interactions) each of these top values
is from. Identifying the sections provides information regarding differential
importance of broad domains of values for the respondent. A final section of
the WVT asks respondents to “write a paragraph describing how you see your
top 5 values being important in your work” (p. 3). This story helps the person
to situate their work values specifically within their work experiences and
goals. We were unable to locate any information regarding the psychometric
properties of the WVI. However, in our experience, the WVI and similar assess-
ments of work values are the assessments most commonly used in applied
settings, These assessments are transparent to the test taker and are quickly
administered and interpreted, without any need to submit the assessment
elsewhere for scoring. This suggests a possible disconnect between research
and practice in the assessment of work values and needs. Addressing this
disconnect and conducting research on assessment of work values and needs
that are connected to practice are warranted.

Job/Work Satisfaction

Assessing satisfaction with work in general or the current job a person
heolds continues to be a challenging task. A multitude of measures have
been used in research. Yet it is not clear why researchers have opted to
reinvent the wheel each time they want to measure satisfaction with work.
Despite the plethora of measures with litdle evidence of reliability or validity,
two measures that serve different purposes have seen some repeated use, the
Minnesota Satisfaction Questionnaire (Weiss, Dawis, England, & Lofquist,
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1967} and the Overall Job Satisfaction Scale (Judge, Locke, Durham, &
Kluger, 1998).

Minnesota Satisfaction Questionnaire

The Minnesota Satisfaction Questionnaire (MSQ; Weiss et al., 1967) is admin-
istered and scored by the rescarcher or praciitioner. The measure {s available
in the public domain from the publisher (Vocational Psychology Research,
University of Minnesota—Minneapolis). Three forms are available: two versions
of the 100-item long form (1967; 1977) and a 20-item short form (1977). The
MSQ measures the degree to which test takers are satisfied with 20 aspects of
their current job, such as recognition, security, advancement, and variety.
Item responses on the 1967 long form are on a unidirectional 5-point scale
ranging from ot satisfied to extremely satisfied. The 1977 long and short forms
use revised response options, a balanced 53-point scale ranging from very satisfied
to very dissatisfied. Psychometric information is available in Weiss et al. (1967)
and in the MSQ manual (Weiss et al., 1967).

Overall Job Satisfaction Scale

The Overall Job Satisfaction Scale {OJS; Judge et al., 1998) is administered
and scored by the researcher or practitioner and is available in the public
domain. The five items are based on a longer measure by Brayfield and Rothe
{1951} and can be found in Judge et al. (1998). Item responses range from
strongly disagree 10 sirongly agree. Researchers and practitioners should use the
0Js if they are interested in job satisfaction as a unitary construct. Users
should consider the MSQ if they are interested in multidimensional work
satisfaction,

ROLE SALIENCE AND BALANCE

Super (1980} put forth these constructs from a vocational perspective. Role
salience refers to the absolute and relative importance of various life roles. Role
balance refers to the extent to which a person is comfortable with the amount
of time and energy put into each role in relation to other life roles. Qur most
salient life roles (referred to as core roles) are more critical to our life satisfaction
than rmore peripheral life roles (Super et al., 1996). Therefore, if a core life
role is demanding more time and energy than usual, we are able to sacrifice
time and energy in peripheral life roles with limited effect on life satisfaction.
Conversely, if peripheral roles demand more time and energy and core roles
suffer as a result, this will have a negative impact on life satisfaction {Super
et al., 1996).

Salience Inventory

The Salience mventory (SL Nevill & Super, 1986) is a 170-item instrument that
Is administered and scored by the researcher or practitioner, and it is available
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free of charge to researchers and practitioners through www.vocopher.com.
Ttexn responses are on a 4-point scale from never or rarely/litile or none to almost
always or always/a great deal. Results yield scores for five life roles: student,
worker, homemaker (including parenting and partner roles), leisurite, and
citizen. Within each life role, three aspects of salience are tapped (vielding a
total of 15 subscale scores: three aspects of salience for each of five life roles).
These three aspects of salience are participation {i.e., what the test taker actually
does in this life role), commitment (i.e., attitudinal and affective importance
of the life role), and value expectations (i.e., the degree to which the life role
is expected to fulfill the test taker’s values and needs). Thus, the ST informs
about not only which roles are most important but also the extent to which
test takers actually are engaged in activities {participation) that are important
(commitment) and meet their needs (values expectations). Reliability and
validity information is available in Nevill and Super {1986).

Life-Career Rainbow

The Life-Career Rainbow (Super, 1980) is a qualitative way to assess role
salience, among other constructs. Construction of the Rainbow can be com-
pleted by the individual being assessed after thorough instructions are given
or by this individual in conjunction with the researcher or practitioner. The
[ifespan is represented by the length of the Rainbow, with the left and right
ends representing birth and death, respectively. Each band of the Rainbow
represents a different life role. The width of each band at any given point in
the life span represents the salience of that life role at that point in time, Fox
example, the “worker” band of the Rainbow likely would be empty for most
people until sometime in the teenage years, at which point it might be fairly
narrow (compared with other bands) if the worker role has minimal salience.
In the adult years, the worker band might be wide, if, for example, the indi-
vidual is employed full-time, outside the home, in a job that has meaning and
purpose for the worker. This band is likely to narrow again or end completely
after retirement depending on whether the person quits work altogether or
continues to work in some part-time capacity after formally retiring. A cross
section of the Rainbow at any point in the lifespan provides a picture of the
life space {i.e., a comprehensive view of the multiple life roles a person plays
at any one time).

Although the Life-Career Rainbow might be of limited utility to researchers,
particularly those involved in quantitative research, it is very useful to prac-
titioners and their clients. Similaxr to the SI, the Rainbow can help clients
understand the relative importance of various life roles and how these roles
might interact. In contrast to the SIL however, the Rainbow adds the life-span
dimension, which allows people to explore how the importance of these
roles, and even the presence or absence of each role, has ¢changed over time.
Furthermore, the Rainbow allows people to be planful about how they will
structure their life space and balance their life roles in the future.
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HOW INDIVIDUALS ADAPT AND CHANGE

The world of work is rapidly changing. A fypical career path now involves
multiple changes in job, emplover, and often location over one’s time in the
workforce. Although many of these changes are instigated by the worker, many
are not. Factors such as technological advances, abrupt economic recessions,
outsourcing, and organizational mergers can result in vocational upheaval
ranging from job restructuring to layoffs. Workers must be adaptive in their
careers to cope successfully with these rapid changes (Murphy, Blustein, Bohlig,
& Flatt, 2010).

Career adaptability is an individual’s readiness to handle both predictable
and unexpected career changes and challenges across the lifespan (Super &
Knasel, 1981). Here we present the most recent assessment of career adapt-
ability, the Career Adapt-Abilities Scale (CAAS; Savickas & Porfeli, 2012).

The CAAS is a 24-item instrument available in Appendix 2 of Savickas and
Porieli (2012). The CAAS assesses four components of career adaptability:
Concern about the future of one’s career; taking Comtrol and preparing for one’s
career; Curiosity about how one’s career and self might be in the future; and
Confidence in one’s ability to achieve career goals. Response options range from
1 (not strong) to 5 (stromgest). Scores are calculated by averaging item scores on
each subscale. Initial psychometric information for the assessment is available
in Savickas and Porfeli {2012). Additional psychometric information specific
to each of 13 countries is available in multiple articles compiled in a special
issue of the Journal of Vocational Behavior (Vol. 80, Issue 3).

MEASUREMENT ISSUES AND FUTURE DEVELOPMENTS

Considerable evidence indicates solid reliability and validity for the instruments
discussed in this chapter. Readers are directed to the references mentioned
throughout for test-specific measurement issues. In recent years, however,
several themes have emerged questioning the breadth of utility for these
measures. First, the majority of the psychometric evidence is for primarily
‘White, non-Hispanic Antericans. We need to devote considerable effort and
resources to determine not only whether the assessments themselves are
psychometrically sound for diverse populations but also whether the theo-
retical propositions underlying these assessments are culturally appropriate
for people with diverse identities (Hardin, Robitschek, Flores, Navarre, &
Ashton, 2014).

A second theme invelves the changing world of work. Many of today’s
jobs did not exist 30 years ago (e.g., web designer or Transportation Security
Administration baggage screener), when many of the assessments described
here were first developed. We also have seen dramatic changes in economic
globalization, movement further into a postindustrial economy, and tremen-
dous advances in technology resulting in encrmous reductions in the number of
jobs for unskilled and semiskiled workers {(DeBell, 2006}, Yet most vocational
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agsessments have not kept pace with these dramatic changes in the world of
work. Most vocational measures could benefit from modernization to reflect
new jobs, new organizational structures, and new individual work patterns
within the world of work.

Finally, future developments in vocational assessment need to address the
distinction between “what is” and “what might be” in a person’s work life.
Unfortunately, this has changed little since the first edition of this book was
published. As Krumboltz {e.g., Mitchell & Krumboltz, 1996) pointed out, we do
a disservice to people if vocational assessment limits their choices to options 1o
which they already have been exposed. Vocational assessment, particularly in
the context of positive psychology, should open doors and increase the range
of options that people perceive in the world of work. Current vocational
assessment tools do an excellent job of assessing “what is.” We now need to
add to these tools to include “measures of the possible.”
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Quantifying Complexity: Personality Assessment
and Its Relationship with Psychoanalysis

Anthony D. Bram, Ph.D. and Jed Yalof, Psy.D.

The fields of perscnality assessment and psychoanalysis have an entwined history and share much in
commeon, notably an appreciation of the importance of understanding a person with complexity and
depth, including the role of unconscious (or implicit) psychological processes. Personality assessment
{or diagnostic psychological testing) offers a complement to psychoanalysis’ primarily idiographic
approach by integrating it with a nomothetic one; that is, applying quantitative methods to determine
in what ways and to what extent a person is similar or different relative to normative data. It is sur-
prising, then, that contemporary psychoanalysts are largely unfamiliar with the field of personality
assessment and seldom refer their patients for evaluation to assist with diagnostic formulation and
treatment planning. In this article, we offer practicing analysts (1) a general description of the ways
that testing can assist diagnostically, (2) an introduction to categories of psychelogical tests that sam-
ple functioning under varying conditions or from different vantage points, (3) a survey of assessment
research that has provided empirical validation of key psychoanalytic concepts, (4) a window into
the assessment process as it is applied clinically, and (5) cases to illustrate when and to what benefit
analysts might consider referrals for testing. Examples include use of testing in instances when a new
patient reports a history of repeated treatment failures; when patient and analyst are embroiled in a
protracted impasse; and when a fine-tuned assessment of analyzability is warranted.

The fields of personality assessment and psychoanalysis have much in commen, notably a
commitment to understanding people in-depth and conceptualizing treatment in individualized,
meaningful ways. The two disciplines share the premise that there is more to understand about
a person and their relationships than he or she is able to simply self-report: Sophisticated under-
standing encompasses taking into account and synthesizing both (1) conscious (or explicit or
declarative) and (2) unconscious {or implicit or procedural) psychological processes. Such com-
monalities are not surprising because the early history of personality assessment (historically
referred to as diagnostic psychological testing'), a subdiscipline of clinical psychology, was
entwined with the psychoanalytic thinking that predominated at the time. This dates back to the
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1940s, when the psychologist and analyst David Rapaport initiated a tradition at the Menninger
Foundation, and subsequently at the Austen Riggs Center, of using a battery of psychological
tests to operationalize and measure psychoanalytic constructs central to diagnostic understanding
essential for treatment planning (Schafer, 2006). The typical battery was a thoughtful blending
of cognitive (i.e., intellectnal), neuropsychological (sorting test, memory test, nonverbal facial
recognition), and projective personality testing that assessed ego functioning under varied con-
ditions (Rapaport, Gill, and Schafer, 1968; see also Yalof, 2006). Psychoanalytically-informed
practitioners of personality assessment continue to apply a similar batiery today (e.g., Bram and
Peebles, 2014; Yalof and Rosenstein, 2014).

It was then Rapaport’s student, Roy Schafer, who continued to publish extensively on
psychoanalytic ego psychological applications to diagnostic psychological testing (Schafer,
1954) and psychoanalysis (Schafer, 1967), and mentor psychologists who used testing as a
method for understanding ego organization and personality functioning (see Blatt, 2006).2 There
has since remained a healthy cadre of psychoanalytic clinicians and writers who have maintained
and refined the approaches of Rapaport and Schafer (e.g., Allison, Blait, and Zimet, 1968; Bram
and Peebles, 2014; Kleiger, 1999; Lerner, 1998; Tuber, 2012). Such contemporary psychoanalytic
approaches to personality assessment continue to be well represented and valued, if not predom-
inant, within the field’s major professional organization, the Society for Personality Assessment,
and its well-respected publication, The Journal of Personality Assessment.

Historically, personality assessment and psychoanalysis have had a synergistic, mutnally infor-
mative relationship, and potential exists for this to be cultivated even further {e.g., Bram and
Peebles, 2014; Lerner, 1998). Personality assessment also offers a complement to psychoanal-
ysis” primarily idiographic approach by integrating it with a nomothetic one, that is, applying
quantitative methods to determine in what ways and to what extent a person is similar or different
relative to normative daia.

Given the historical links and simpatico conceptual attitude shared by psychoanalytic theory
and personality assessment, one might think that psychoanalysts and other analytic clinicians
would often refer for diagnostic psychological testing, especially in the current climate where
there is a premium on treatment efficiency and quantifiable outcomes. But, as we know from
our clinical experience, this is definitely not the case. Yet, a carefully crafted assessment can
inform decisions about, for example, whether and how to proceed when considering conversion
to analysis, restarting a previously terminated treatment with a difficult patient, or understanding
a protracted transference-countertransference impasse. As such, we pose this question: Can even
a well-trained analyst learn anything valuable from this type of evaluation that supplements clin-
ical formulations derived from interview and direct treatment experience? A humbling answer is
provided by S. A. Appelbaum’s (1977) research indicating that when experienced analysts had a
test report available to them, but did not use it, they were less able to predict treatment outcomes
than analysts who used the test data in conjunction with interview data.

Because many analysts today are not familiar with personality assessment/diagnostic psy-
chological testing, our aims in this article are fivefold. First, we describe the clinical role of
personality assessment and what it offers. We define what is meant by diagnostic in diagnos-
tic psychological testing and clarify the types of questions that assessments are better and less

2 Although Schafer’s (2006} clinical and scholarly focus later shifted away from psychological testing toward broader
theoretical and technical developments of psychoanalysis, e maintained a deep appreciation for the way in which his
professional identity was shaped foundationaily through his earlier diagnostic testing work under Rapaport’s tutelage.




76 ANTHONY D. BRAM AND JED YALOF

equipped to answer. Second, we acquaint readers with different types of psychological tests that
sample functioning under varying conditions or from different vantage points. We summarize,
briefly, the advantages and lirnitations of the different classes of tests, setting the stage for our
point that it is the integration of data from tests with different properties that yiclds the most com-
prehensive and clinically-meaningful understanding of personality functioning. Third, we survey
assessment research to offer analysts an appreciation of how the field has provided empirical
validation for key psychoanalytic concepts. We believe that for psychoanalysis to remain viable
in the current evidence-based treatment and training environments, it is crucial for analytic ideas
to be supported as scientifically credible and for analysts to have some grasp of this evidence to
help justify their work to critics and even to potential analytic patients when necessary (Huprich
and Bomstein, 2015; this issue). Fourth, we offer a window into the assessment process as it is
applied clinically. Fifth and finally, we present a series of cases to illustrate when and to what
benefit analysts might consider referrals for diagnostic psychological testing.

THE CLINICAL ROLE OF PSYCHOLOGICAL TESTING: IN WHAT WAY IS IT
“DIAGNOSTIC™?

There are multiple models of mental health diagnosis, each offering a different and potentially
complementary perspective for understanding patients and their difficulties. Three such models
are (1) taxonomic symptom-focused, (2) case formulation, and (3) ireatment-centered, each with
is own set of advantages and limitations (see Bram and Peebles, 2014). Briefly, the taxonomic
symptom-focused model—entailing cataloguing overt symptoms into different classes of psy-
chiatric disorders—is the well-known type featured in the Diagnostic and Statistical Manual
(DSM; 5th ed., American Psychiatric Association, 2013} and International Classification of
Diseases and Related Health Problems (ICD; 11th ed., World Health Organization, in press).
Familiar to and valued by psychoanalysts, case formulation involves synthesis of an explanatory
narrative that contextualizes presenting symptoms and problems in a person’s developmental his-
tory, temperament, styles of coping/defense, and relational patterns, among other factors (e.g.,
McWilliams, 1999). The treatment-centered model places emphasis on mapping intrapsychic and
interpersonal factors and processes, and conditions under which they vary, that underlie manifest
symptoms and have important implications for psychotherapeutic intervention (Peebles, 2012).
Examples of treatment-centered factors relate to alliance, transference, optimal treatment focus,
and potential sources of resistance.

Psychological testing, especially as practiced by analysts or analytically-oriented assessors,
is aimed at answering questions relevant to treatment-ceniered diagnosis. Although testing can
occasionally contribute to arriving at a symptom-focused DSM or JCD diagnosis if certain
symptom- and trait-based measures are included in the test battery,” the primary tool for such
diagnostic purposes is a psychiatric interview focused on symptoms and history. Findings from
testing can certainly be integrated into a case formulation parrative, but the primary method of
data gathering for such formulation also involves detailed interview-based history-taking.

3The Rorschach can also make a contribution to when there are questions about complex differential diagnosis of
DSM psychotic (Kleiger, 1999) or personality diserders {Huprich, 2006}
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Although not widely known among practicing analysts, there are literatures on the applica-
bility of personality assessment/psychological testing to various treatment-centered diagnostic
questions. These include: analyzability (Peebles-Kleiger, Horwitz, Kleiger, and Waugaman,
2006); the presence, nature, and severity of thought disorder (Kleiger, 1999}, clarification
of factors underlying manifest symptoms, notably differentiating among contributions of
structural weakness (ego deficit), characterological factors, intrapsychic conflict, and tranma
{(Bram and Peebles, 2014); anticipating alliance-related pitfalls and facilitating factors (Bram,
2010, 2013; Bram and Peebles, 2014); and predicting potentially problematic transference-
countertransference paradigms (e.g., Bram, 2013; Schafer, 1954).

DIFFERENT CLASSES OF PSYCHOLOGICAL TESTS: COMPLEMENTARY
VANTAGE POINTS, ASSESSING “CONDITIONS UNDER WHICH,” AND A
PARADIGM FOR INTEGRATION

A psychoanalytically-informed assessor recognizes the importance of understanding a person
from different vantage points, as well as sampling functioning under varying environmental and
psychological conditions. The different vantage points that can be integrated include those offered
by measures that are: (1) self-report, (2) performance-based, (3) other-report {collateral-report),
and (4) clinician-rated. Each of these approaches has advantages and limitations yet each provides
a disparate, unique, and legitimate lens through which to view and understand a person (see
Bomstein, 2007). The art and science of clinical personality assessment involves the conceptual
integration of findings yielded by the different methodologies. Here, we briefly summarize the
four broad classes of measures and then describe a clinical and research paradigm for making
sense of convergences and incongruities among the different types of measures. These measures
are summarzed as follows (for more detail, see Bram and Peebles, 2014):

Self-report measures include questionnaires (e.g., Beck Depression Inventory-I1; Beck, Steer,
and Brown, 1996), personality inventories, (¢.g., Personality Assessment Inventory [PAI]; Morey,
1991) and structured interviews (e.g., Structured Clinical Interview for DSM-IV [SCID]; First,
Spitzer, Gibbon, and Williams, 1996). The patient rates or describes her own subjective expe-
rience of whatever is being assessed (e.g., symptoms, functioning, personality characteristics,
perceptions of relationships).* Limitations of self-reports include their being subject to defen-
sive distortion and that some psychological processes are not readily accessed consciously
(e.g., McClelland et al., 1989). Performance-based measures sample a person’s functioning
and behavior in vive. Rather than asking about a particular characteristic or capacity, there is
a task that a person performs from which it is possible to infer something about that char-
acteristic or capacity. Neuropsychological (e.g., Wisconsin Card Sorting Test; Heaton et al.,
1993) and intelligence (e.g., Wechsler Adult Intelligence Scale—Fourth edition; Wechsler, 2008)
tests are cognitive performance-based measures that are often integrated into personality assess-
ment. Performance-based measures are also comprised of ambiguous-demand tasks that include

4Note that, compared to self-report questionnaires, many structured interviews such as the SCID also enable the
clinician to draw conclusions based on other data (e.g., appearance, nonverbal cues, interpersonal style). Thus, com-
pared to questionnaires, structured interviews are somewhat less susceptible to defensive distortion and impression
management.
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both stimulus attribution (e.g., Rorschach) and constructive (figure-drawing tasks) methods
(Bornstein, 2007). Performance-based measures vary in the level of external structure, ambigu-
ity, emotional stimulation, and relational /dynamic content enabling inferences about conditions
under which functioning varies (see Bram and Peebles, 2014). In performance-based personality
measures, the respondent’s output can be rated according to criteria related to the construct being
assessed. Compared to self-report, such measures tap more into unconscious or implicit psycho-
logical processes that are predictive of behaviors over the long term (McClelland et al., 1989), but
are complicated and time-consuming to score, and therefore require careful review of cost-benefit
ratio when using for clinical or research purposes. Other-report measures typically take the form
of rating scales (e.g., Conners Revised Parent Rating Scale; Conners et al., 1998) completed by a
spouse, parent, teacher, or other who knows the person well. Like self-report questionnaires,
other-report measures are relatively easy, efficient, and inexpensive to administer, score, and
interpret. Although they do not tap into one’s subjectivity, they have the advantage of enabling
assessment of how one’s behavior is perceived by and impacts others. As will be elaborated in
the following, the convergence or incongruity between self- and other-reports can be clinically
meaningful. Clinician-rated measures are similar to other-report measures, but designed to sys-
tematically discipline and harness clinical judgment (e.g., Countertransference Questionnaire;
Betan et al., 2005) or Q-sorting technique (e.g., Shedler-Westen Assessment Procedure; Shedler
and Westen, 2007).

PARADIGM FOR INTEGRATING FINDINGS FROM DIFFERENT TYPES OF
MEASURES

Making sense of the convergence or incongruity among findings from different types of measures
is at the heart of a rich, psychoanalytically sophisticated assessment. This phenomencn has been
studied empirically by psychoanalytically-minded researchers, mostly in the context of integrat-
ing self-report and performance-based findings. We present three lines of research that illustrate
this nuanced, clinically-relevant paradigm, involving the assessment of (1) psychological health
versus distress, (2) dependency, and (3) self-esteemn/narcissistic vulnerability.

Assessment of Psychological Health Versus Distress

Mainstream mental health researchers and clinicians have, for purposes of diagnostic and out-
come assessment, relied heavily on self-report questionnaires or interviews. Measures such as
the Beck Depression Inventory-II (BDI-II; Beck et al., 1996) are prototypes of this common
method. Appreciating the ubiquity of defensive processes, psychoanalysts have known, however,
that there is more to the story than what the patient consciously and intentionally communicates.
Psychoanalysts listen to the content of what their patients say (analogous to their self-report
ratings) but, crucially, also attend to how they tell their story (Schafer, 1958), with attention
to the content, emotional tone, word choice, syntax, etc. Shedler, Mayman, and Manis {1993)
employed self-report measures in tandem with the narrative, performance-based Early Memories
Test (EMT; Mayman, 1968) to demonstrate the clinical meaningfulness of the incongruities
between the two types'of measures. Notably, Shedler et al. identified a group of participants who
self-reported low psychological distress yet showed signs of emotional disturbance in the content
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and structure of their early memory narratives. These participants, whom the authors categorized
as experiencing illusory mental health, showed greater physiological reactivity to various stress
tests in the laboratory. This study was remarkable in demonstrating that there are real physi-
ological costs to defenses. In a prospective study, the defensive style associated with illusory
mental health has been shown to predict higher levels of health service utilization {Cousineau
and Shedler, 2006).

Assessment of Dependency

Assessing a patient’s dependent characteristics is essential in a psychoanalytic evaluation as this
variable has implications for alliance, transference-countertransference paradigms, and estab-
lishing treatment focus. Bornstein’s research (1999, 2002) has demonstrated that the thoughtful
synthesis of self-report and performance-based data provides a more nuanced and accurate
assessment of a person’s dependency than use of either type of measure alone. The primary
performance-based measure in this research has been the Rorschach Oral Dependency (ROD)
scale (Masling, Rabie, and Blondheim, 1967), which scores the frequency or percentage of
Rorschach responses that are marked by references to themes involving food, eating, passiv-
ity, helplessness, and other similarly regressive agtitudes (see Bomnstein and Masling, 2005)°.
The sell-report measure used in this research is ofien the Interpersonal Dependency Inventory
(IDI; Hirschfeld et al., 1977). Thus, Bornstein classified respondents into four quadrants, based
on whether they score (1) high versus low on the ROD and (2) high versus low on the IDI: Those
high on both measures are said to have high dependency; those low on both, low dependency,
those high on ROD but low on IDI, unacknowledged dependency; and those low on ROL but
high on IDI, dependent self-presentation (Bomstein, 1998b). Help-seeking behavior, character
style, and treatment implications will vary as a function of the quadrant in which a given person
is located (see Bornstein, 1998a, 1998b).

Assessment of Self-Esteem/Narcissistic Vulnerabilify. Similar research methodology,
employing both performance-based and self-report measures, has been applied to the study
of self-esteem (e.g., Schroder-Abe, Rudolph, and Schutz, 2007). Explicit self-esteem has been
measured with the self-report Multidimensional Self-Esteem Scale (MSES; Schutz and Sellin,
2006); and implicit self-esteem, by a version of the Implicit Association Test (TAT), a laboratory-
based, computerized measure (Rudolph, Schroder, and Schutz, 2006, cited in Schroder-Abe
et al., 2007). Similar to Bornstein’s (2002) previously mentioned paradigm, this design enabled
research participants to be classified in four quadrants: high self-esteem (high scores on both the
MSES and IAT), Iow self-esteem (low on both), fragile self-esteem (high on MSES, low on IAT),
and damaged self-esteem (low on MSES, high on IAT). Schroeder-Abe et al. (2007) found that
people with fragile or damaged self-esteem (compared to those with unequivocally high or low
self-esteem) were more likely to suffer poorer mental and physical health.

SRecently, the ROD has been incorporated inte the Rorschach Performance Assessment System (Meyer et al., 2011}
where it has been renamed Oral Dependent Langnage.

SThere are good reasons for the development of clinically pragmatic applications the TAT and/or for other
performance-based measures of self-esteem. The self-esteem scale of the Social Cognition and Object Relations Scale-
Global Rating Method (SCORS-G; Stein et al., 2011) based on the TAT or other narrative data holds promise for this.
Unfortunately, the Rorschach Egocentricity Index, which may bave been useful for this purpose, has recently been
determined to be of questionable validity (Mihura et al., 2013).
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ASSESSMENT RESEARCH AND KEY PSYCHOANALYTIC CONSTRUCTS

A longstanding, common criticism of psychoanalysis from academic and scientific circles has
been that its constructs are unmeasurable and its tenets and hypotheses are untestable (e.g., see
Yalof, 2015; this issue). In this section, we offer a survey’ of measures of psychoanalytic concepts
that have been researched and that have the potential to be selectively integrated into clinical -
personality assessment. Regarding the latter, we emphasize that it would be disingenuous to imply
that all or most of these measures are, or should be, routinely applied in clinical assessment
practice; especially the performance-based research measures that typically require extensive,
specialized training to reliably score and interpret.®

Research Measures of Object Relations®

Object relations refer to internalized representations of self and other, that is, cognitive-affective
relational templates or implicit relational expectations. Contemporary psychoanalytic theory
holds that object relations are internalized based on early relationships with caregivers, and the
resulting representations have crucial implications for ongoing interpersonal functioning, affect
regulation, and thus overall adaptation and functioning (e.g., Bowlby, 1969; Fairbairn, 1952;
Kernberg, 1976; Klein and Riviere, 1964; Winnicott, 1965).

Self-report questionnaires, notably the Bell Object Relations Inventory (BORI; Bell, Becker,
and Billington, 1986; revised as the Bell Object Relations and Reality Testing Inventory,
BORRTI Bell, 1995) have shown good psychometric properties, relating in diagnostically mean-
ingful ways to measures of interpersonal functioning and psychopathology (Hansen, 2001).
The BORRTI yields scores on four object relations scales: Alienation, Insecure Attachment,
Egocentricity, and Social Incompetence. Burns and Viglione (1996) developed a collateral-report
version of the BORI, for ratings from the spouse’s perspective (Spouse version of the BORI).

Because object relations—cognitive-affective relational templates—are embedded in
procedural /implicit memory and, to a large extent, operate unconsciously, there are limits
(e.g., defensive style, reflective capacity) to a person’s ability to access and seif-report them.
Fortunately, there has been no shortage in the development of performance-based measures of
object relations that are betier able to tap into such implicit processes {see reviews by Lemer,
1998 Stricker and Healy, 1990). A number of such measures have been created employing
traditional tools of psychological assessment, the Rorschach and Thematic Apperception Test
(TAT; Murray, 1943). For the Rorschach, measures include Blait, D Affiti, and Quinlan’s (1976)
Concept of the Object on the Rorschach (COR)} scale and Urist’s (1977) Mufuality of Autonomy

7Space limitations preclude a comprehensive review.

BRigorous training for scoring such measures is typically provided within research laboratories for specific projects.
Such training is usually not available to, or practical for, most clinical assessors. It would be unusual if even a highly
experienced clinical diagnostician had formal training in more than one of these research measures.

9 Attachment theory overlaps with theories of object relations, though it diverges in important ways as well (see
Fonagy, 2001). In the past two decades, attachment theory has beer increasingly embraced by and stimulated creative
research and clinical applications among analysts. Because of space limitations, we are unable to take up the mea-
surement of attachment-related construots. Suffice it to say that self-report (questionnaire and structured interview) and
performance-based measures have been developed and studied extensively (see summaries by Fonagy, 2001; Stein et al.,
1998; sec also George and West, 2012).
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(MOA) scale. Rooted in a Rapaportian approach to testing and ego psychology (Rapaport et al.,
1968) as well as object relations (e.g,, Jacobson, 1964; Mahler, Pine, and Bergman, 1975), and
cognitive developmental (Piaget, 1937; Werner, 1957} theories, the COR entails rating Rorschach
response that involve quality, integration, and accuracy of human representations. Research with
COR has demonstrated that Rorschachs of more severely disturbed patients show higher develop-
mental scores on inaccurately perceived responses and lower developmental scores on accurately
perceived responses (Blatt et al., 1976). Numerous other studies have demonstrated COR scores
to (1) discriminate among diagnostic groups in theoretically consistent ways and (2) demonstrate
and explain treatment efficacy in intensive inpatient and outpatient psychotherapentic settings
(summarized in Blatt, 2004).

Urist’s (1977) MOA scale is another developmentally-based object relations coding scheme
for the Rorschach. Unlike the COR, which restricts ratings to only human or human-like
Rorschach responses (of which the capacity to construct is a developmental accomplishment
in and of itself, which some patients have not achieved) the MOA can be scored to assess
“thematic content of relationships (stated or implied) between animal, inanimate, or human per-
ceptions on the Rorschach” {Monroe et al., 2013, p. 538). A recent meta-analysis of research on
the MOA supported its impressive validity including its success at “capturing group differences
.. . between clinical and nonclinical populations, diagnostic group differences, and differences
between groupings based on behavioral criteria (e.g., self-mutilators vs. non-self-mutilators).
... [And at] discerning discrete behavioral markers (e.g., number of psychotherapy sessions
attended), psychotherapy outcome change data and level of symptomatclogy/overall function-
ing” (Monroe et al., 2013, p. 552). Although, to date, MOA has not yet been widely applied
clinically {only 13% in a recent survey of experienced assessors; Meyer et al., 2013), a version
has recently been included as part of the Rorschach Performance Assessment System (Meyer
et al., 2011) designed for clinical use, so this measure of object relations is expected to become
more integrated into routine, real-world testing practice.

The Social Cognition and Object Relations Scale (SCORS; Stein et al., 2011; Westen, 1995;
Westen et al., 1985) is a performance-based measure of object relations that can be applied to
the TAT and other narrative data (e.g., EMT, therapy transcripts). Westen and colleagues devel-
oped the SCORS based on integration of principles from object relations theories with ideas and
methods from social cognition theory based in academic psychology (e.g., Worchel, Cooper, and
Goethals, 1991).

The most recent version, the SCORS-Global Rating Method (SCORS-G; Stein et al., 2011)
enables TAT stories {or other narratives) to be rated on scales for eight dimensions of object
relations: (a) complexity of representations of people, (b} affective quality of representations, {(c)
emotional investment in relationships, (d) emotional investment in values and meoral standards,
(e) understanding of social causality, (f) experience and management of aggressive impulses, (g)
self-esteem, and (h) identity and coherence of self. Studies of various iterations of the SCORS
have shown support for the association between internal object relations and disturbances in inter-
personal and adaptive functioning (e.g., Ackerman et al., 1999; Bram, 2014}. Support has also
been found for psychoanalytically-informed hypotheses of developmental antecedents, especially
involving trauma, of disturbed object relations (e.g., Bram, Gallant, and Segrin, 1999; Kemnbhof,
Kaufhold, and Grabhorn, 2008; Slavin et al., 2007). Kelly (1997) has described treatment plan-
ning implications of the SCORS (as well as the Rorschach MOA) in work with adolescents,
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though there is much room for more writing on its clinical application. With publication of nor-
mative data for the SCORS-G and further dissemination of training (Bram, 2014), this measure
has potential for wider clinical application, as Westen (1995} originally intended.

A final performance-based measure of object relations to be discussed is one that does not
require administration by an assessment psychologist and, thus, potentially could be applied in
practice by nonpsychologist clinicians:'® The Object Relations Inventory (ORI; see Blatt, 2004)
requires respondents to write or verbalize descriptions of self and significant others (e.g., mother,
father, spouse, therapist), with key adjectives queried for further elaboration. The ORI can be
scored on various thematic dimensions (traits related to benévolence, punitiveness, ambition, and
arnbivalence) as well as structural scales assessing conceptual level (i.e., degree level of cognitive
development within object representations, ranging from a sensorimotor-preoperational level in
which people are described solely in terms of their selfobject functions to the most mature level in
which descriptions are complex but well-integrated) and differentiation-relatedness (ranging from
representations that reflect compromise in self-other boundaries to those that depict creatively
integrated, reciprocal relationships). There is extensive empirical support for these ORI scales
{summarized in Blatt, 2004).

Research Measures of Defenses

For most psychoanalysts, a thorough diagnostic understanding accounts for a patient’s defen-
sive organization. A number of self-report scales, which are easily administered and scored,
have been developed. For example, the Defense Style Questionnaire (DSQ; Andrews, Singh,
and Bond, 1993) is a 40-item!! self-report scale, popular in research, in which items tap into,
and enable scoring on, scales assessing defenses that are considered mature (e.g., anticipation,
humeor, sublimation), neurotic (e.g., idealization, reaction formation, undeing), or immature {e.g.,
acting out, denial, projection, splitting). The DSQ has good psychometric properties and, impor-
tantly, its authors of have published norms that can facilitate interpretation when applied clinically
{Andrews et al., 1993). Performance-based measures of defenses have been developed involving
rating Rorschach and TAT responses. Cooper and Arnow’s (1986) Rorschach Defense Scales
(RDS) systematize, clarify, and illustrate many of Schafer’s (1954) seminal ideas about assess-
ment of neurotic- and psychotic-level defenses but also, consistent with Kernberg’s (1967) later
ideas about level of personality organization, conceptualize defenses at the borderline level, as
well. The RDS enables ratings on 15 different defenses. To offer a sense of the scoring, the
borderline-level defense of splitting is recorded for Rorschach responses such as “A person being
torn between two sides, one good and one evil, and they’re both pulling against each other” and
“That looks like a river with the upper half being majestic and divine and the other half as being
evil and sinister” (Cooper and Arnow, 1986, p. 21). The specificity of the RDS in being able to
identify defenses makes it of potential appeal to assessment practitioners but also makes reliable
scoring challenging, at least for certain defenses (see Table 1 in Cooper, Perry, and O’Connell,
1991).

10This would require arangements with a trained rater to score. There is presently a paucity of such raters available.
11 Note that there are multipe versions of the DSQ with varying numbers of items.
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For the TAT and similar storytelling tasks, Cramer (1991) has developed the Defense
Mechanisms Manual (DMM) that enables rating of narratives on three types of defenses, from
least to most developmentally mature: denial, projection, and identification. The DMM has been
extensively researched, empirically supporting numerous psychoanalytic hypotheses, including
that with development children exhibit more mature defenses, that stress is associated with
increased defensive operations, that defenses are associated in predicted ways with personal-
ity functioning and psychopathology, and that defenses can be modified psychotherapeutically
(summarized in Cramer, 2006).

Research Measures of Mentalization

Over the past two decades, perhaps the most generative new concept in psychoanalysis—from
both clinical and research standpoints—has been that of mentalization. Emanating from an inte-
gration of frameworks from attachment theory, psychoanalysis, philosophy, and developmental
cognitive neuroscience, mentalization refers to the capacity to think about one’s own and oth-
ers’ internal motivations and psychological states (thoughts, feelings, desires, etc.; Fonagy etal.,
2002). A child’s capacity to mentalize is conceptualized as developing out of a secure attach-
ment (marked by affective attunement and accurate mirroring) with caregivers and having critical
implications for the maturation of adaptive relational capacities and affect regulation (Fonagy
et al., 2002) To date, mentalization has been predominantly assessed by psychoanalytic clinical
researchers using the Reflective Function (RF) scale, a performance-based measure, as applied to
Adult Attachment Interview (AAD) narratives (Fonagy et al., 1998). Similar to the AAI itself,'?
the training program to reliably score the RF is extensive and takes comsiderable time and prac-
tice, so thus far has not been conducive (o routine clinical application (Conklin, Malone, and
Fowler, 2012).

There also is a promising new performance-based measure of mental state discourse, closely
related to mentalization, that can be applied to storytelling tasks such as the TAT (Symons et al.,
2005). Symons et al.’s measure is relatively straightforward to learn to score reliably: It involves
tallying references within narratives to cognitive states (e.g., think, believe, remember), affective
desire states (e.g., want, desire, wish), and affective states (e.g., afraid, hate, love). This measure
has gamered little clinical research thus far, save for a study indicating that mental state discourse
differentiated between preadolescent girls at high versus low risk for developing an eating disor-

der (Cate et al., 2011). Although further research on its psychometric properties is needed, and
normative data would need to be collected and disseminated to optimize its interpretability clin-
ically, this measure of mental state discourse has poiential for application in clinical practice: It
can be applied to an instrument already in common use (TAT) and scoring is relatively uncom-
plicated and efficient, not requiring extensive additional training (Cate et al., 2011). Similarly
promising for research and clinical assessment of mentalization is an approach to conceptualizing
constellations of extant Rorschach Comprehensive System (Exner, 2003) variables recently pro-
posed by Conklin, Malone, and Fowler (2012). Specifically, Conklin et al. presented a model for
assessing mentalization based on the extent of a patient’s use of shading as texture (conceptually

12 An abbreviated version of the Adult Attachment Interview (AAI) has been recently developed to promote greater
efficiency in assessing RF (Falkenstrom et al., 2014).
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and empirically related to attachment need), human movement responses (related to empathic
capacity), and ratio of good human versus poor human responses (related to quality of object
representations).

Research on Other Psychoanalytically Relevant Diagnostic Considerations

Psychoanalysis has offered clinically meaningful frameworks and useful methodologies to
understand patients diagnostically that can be used to complement and enrich mainstream
symptom-based psychiatric approaches (American Psychiatric Association, 2013). Here, we
briefly describe approaches to assess psychoanalytic concepts that have crucial treatment impli-
cations including (1) level of personality organization (e.g., Kernberg, 1967), (2) the distinction
between anaclitic and introjective perscnality and pathology (Blatt, 2004), and (3) personality
disorders {Shedler and Westen, 2007).

Assessment of level of personality organization. Kernberg’s (1967) structural approach
to diagnostic conceptualization in terms of level of personality organization (neurotic vs. bor-
derline vs. psychotic) has proved useful to clinicians in planning treatment (McWilliams, 2011}
and has lent itself well to empirical assessment.!? Kernberg and colleagues have developed both
a semistructured interview (Clarkin et al., 2004) and a self-report measure (Lensenweger et al.,
2001) designed to assess ego capacities (e.g., identity cohesion, object relations, defensive orga-
nization, reality testing) crucial to diagnosing level of personality organization. The Structured
Interview of Personality Organization {(STIPO; Clarkin et al., 2004), designed to be administered
by experienced clinicians, involves detailed inquiry into a patient’s behavior and inner experi-
ence, which are subsequently rated by clinicians in terms of each of the ego capacities. The STIPO
blends self-report and performance-based/clinician-rating methodology, as the interviewer or
rater makes scoring judgments based on the content and process of the interview.

The Inventory of Personality Organization (IPO; Lensenweger et al., 2001; 57 items) and its
shortened revision (Inventory of Personality Organization-Revised; IPO-R; Smits et al., 2009;
41 items) are self-report measures that, compared to the STIPO, more efficiently, albeit with
less descriptive richness and without expert clinical judgment, tap into similar ego capacities
assoctated with differential diagnosis among levels of personality organization.

Assessment of introjective versus anaclitic types of personality and pathology. Blatt’s
{2004) conceptualization that personality and vulnerability to certain types of psychopathology
can be understood in terms of anaclitic (predorninant concerns about relatedness involving themes
of dependency, separation, and loss) versus introjective (concerns around self-definition involv-
ing themes of self-criticism, perfectionism, achievement) styles (Blatt, 2004). Blatt’s research
has shown that patients with each of these types of personality preoccupations respond variably
to different types of psychotherapy in theoretically expected ways in terms of alliance forma-
tion and outcome (e.g., patients who are anaclitic respond positively to brief, more supportive
treatments; those who are introjective require longer-term, insight-oriented/expressive treatments
with a greater transference focus; summarized in Blatt, 2004).

3Level of personality organization is represented by the P Axis in the Psychodynamic Diagnostic Manual (PDM;
PDM Task Foree, 2006).
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Blatt and colleagues (Blatt, D’Affiti, and Quinlan, 1976) developed the Depressive
Experiences Questionnaire (DEQ), a 66-item self-report measure enabling assessment on ana-
clitic and introjective dimensions. The DEQ has been used exiensively in research, lending
empirical support to numerous psychoanalytic hypotheses (summarized in Blatt, 2004). One
criticism of the DEQ has been its complex scoring algorithm that, among other things, limits
its efficient clinical application (e.g., Flett et al., 1995). Thus, various revised versions of the
DEQ have been developed thal are both shorter and scored more straightforwardly (summarized
in Desmat et al., 2007). Desmat et al. (2007) compared the original version and its revisions
and determined that a more easily scored 19-item version (Bagby et al., 1994) possessed opti-
mal psychometric properties; such a briefer and more simply scored version is more realistic to
integrate into clinical assessment.

Assessment of personalily disorders. There are various ways to assess personality dis-
orders, including the utilization of the Rorschach test with other measures (e.g.. Huprich, 2006).
A psychoanalytically sophisticated, clinician-rated measure of personality and personality pathol-
ogy is the Shedler-Westen Assessment Procedure (SWAP; e.g., Shedler and Westen, 2007). The
SWAP involves a clinician’s (computerized or manual) sorting of 200 statements, each describ-
ing personality and interpersonal processes, into eight categories from least to most descriptive
(the more descriptive, the more heavily rated). A clinician can complete a SWAP based on at
least six therapy sessions with a patient or a single intensive, semistructured interview (Westen,
2004; Westen and Muderrisoglu, 2003). Items on the SWAP include experience-near descrip-
tions of defenses and object relations (e.g., “Is quick to assurne that others wish to harm or take
advantage of him/her; tends to perceive malevolent intentions in others’ words and actiens”). The
SWAP yields scores on scales associated with various personality disorders, as well as a narrative
description of the patient. For clinical assessors, a SWAP can be included in a test battery, either
by having the sort completed by the referring clinician (assuming that clinician had the neces-
sary contact with the patient) or by the assessor him/herself (based on conducting the required
interview),

THE CLINICAL TEST BATTERY

A battery of tests, rather than reliance on a single measure, facilitates sampling—and thus infer-
ences about—the patient’s functioning under varied environmentai and psychological conditions,
an understanding of which is essential in answering referral questions (Bram and Peebles, 2014;
Rapaport et al., 1968). Through selection of tests in the battery, conditions can be varied in terms
of (1) level of external structure of tasks (how clear and explicit expectations and guidelines are
versus how much on his/her own a patient is to figure out an appropriate response), (2) degree
and type of emotional stimulation, and (3) relational-dynamic themes evoked (e.g., dependency,
aggression, sexuality, etc.; Bram and Peebles, 2014). Thus, in a relatively brief period of time, the
diagnostician can sample the patient’s functioning under meaningfully varied conditions by inte-
grating formal scores, response content, the patient’ test-taking attitude and behavior, and the data
from the patient-examiner interaction (including the examiner’s countertransference). Regarding
the latter, the psychoanalytic diagnostician conceptualizes the relationship with the patient as
a screen test for psychotherapy, that is, can systematically test various hypotheses about what
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facilitates and impedes engagement and collaboration and make inferences about what types of
transference-countertransference configurations are apt to unfold psychotherapeutically {Bram,
2013; Bram and Peebles, 2014, Schafer, 1954; Shectman and Harty, 1986), The methodology
described earlier, invelving examining convergences and incongruities among different sources
of data, contributes to multilayered, conditions under which inferences that result in sophisti-
cated, treatment-relevant formulations regarding psychic structure/ego functioning (e.g., reality
testing, logical reasoning, affect regulation), object relations (implicit relational expectations),
and maturity of self-development.

The diagnostician tailors the test battery depending on what will best answer the referral
questions (Bram and Peebles, 2014; Meyer et al., 2001). That said, psychoanalytic diagnosti-
cians often build off of {or subtract from) a core of the traditional Menninger battery (Rapaport
et al.,1968) entailing the Rorschach, TAT, the Wechsler intelligence test, adding a self-report
personality inventory such as the Minnesota Multiphasic Personality Inventery-2nd edition
{MMPI-2; Butcher et al., 1989) or PAI and, when relevant, collateral-report measures. There are
times when scme of the previously mentioned research measures are also included in the clinical
battery. When there are specific questions about autonomous ego functions related to memory,
executive functioning, learning disability, neuropsychological and psychoeducational tests can be
integrated.'*

PSYCHOANALYSTS AND THE REFERRAL FOR PSYCHOLOGICAL TESTING:
CASE ILLUSTRATIONS

There are a multitude of scenarios in which a referral for diagnostic psychological testing can
be valuable to psychoanalysts and their patients. Here, we illustrate three such common clinical
scenarios: (1) planning treatment with a new patient who reports a history of treatment fail-
ures, (2) understanding a current therapeutic impasse, and (3) when there are questions about
analyzability.

Referral for Testing: New Patients with Past Treatment Failures

One occasion an analyst might consider a referral for testing is when a new patient comes for con-
sultation describing a history of treatment failures. Consider the case of Betsy, a young adolescent
whose symptoms included chronic depression, self-harm, oppositionality, declining academic
functioning, and multiple somatic complaints (without medical explanation) resulting in frequent
absences from school (see Bram, 2010; Bram and Peebles, 2014). Betsy's parents brought her to
a psychiatrist-analyst for pharmacotherapy consultation. The psychiatrist was struck not only by
the patient’s refusal to engage in give-and-take in the consultation but by her parents’ descrip-
tion of a series of previous unsuccessful psychotherapeutic and pharmacological efforts, often
involving Betsy’s literally walking out. The parents also related that clinicians from different
mental health disciplines had offered a confusing, conflicting array of descriptive DSM diagnoses:
oppositional-defiant, Asperger’s, major depression, generalized anxiety, and bipolar. Despite the

4When the diagnostician does not have specialized expertise in these areas, he or she partners with a colleague who
does,
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family’s desperation for immediate intervention with a new prescription, the consultant humbly
and wisely declined. Instead, she referred for assessment aimed at answering the two primary
questions: (1) what has impeded Betsy’s ability to form a therapeutic alliance (the strongest
predictor of therapeutic outcome; Horvath, Del Re, Fluckiger, and Symonds, 2011) and what
conditions might enhance or impede such capacity? and (2) what is the underlying developmen-
tal disruption (the role of structural weakmess/ego deficit, character, conflict, and/or trauma; see
Chapters 8 and 9 in Bram and Peebles, 2014, and Chapter 11 in Peebles, 2012) driving her symp-
toms and that can guide treatment focus? Regarding the latter, the psychiatrist wanted to rule out
an undiagnoesed thought disorder, a specific type of structural weakness.

Betsy reluctantly engaged in testing with an analyst-diagnostician, but it was the process of
working with her resistance—part of the patient-examiner data—that contributed to formulating
answers about what would facilitate versus impede an alliance should she be referred for another
attempt at psychotherapy. The test data underscored that her underlying developmental disruption
involved a combination of structural weaknesses—in the ego functions of affect regulation and
logical reasoning—and characterological disturbance involving elements of both hypervigilant
and oblivious narcissism (Gabbard, 1989).

To offer a sense of how test data can be thoughtfully assembled to provide a meaningful and
elaborated understanding, consider the following data points contributing to inferences about
her affect regulation. Structural scores on the Rorschach that could be compared to nonpaticnt
norms highlighted both (1) her efforts to emotionally constrict (low overall response output and
low responsiveness to the more affect-laden fully chromatic cards) and (2) the failure of such
defensive efforts as manifested by elevated scores on an index showing the breakthrough of pri-
mary process themes. This converged with TAT stories involving implicit premises of emotional
dysregulation and challenges containing feelings of sadness and loss, which are minimized and
morph into and erupt in anger and aggression. These data, along with other convergent evidence
illuminated how difficult—painful, helpless, overwhelming—it must have been for Betsy to sit
with a therapist with the expectation that she would access, tolerate, and verbalize her internal
experience.

Similarly, her test responses and scores offered a glimpse into her intemal object world and
thus deepened an understanding of what made a therapeutic alliance with Betsy so challenging
and elusive. Rorschach responses such as an animal “killed for sport,” “a griffin about to kill,”
and a “bear . . . kicked out because it doesn’t fit in” capture evocatively her malevolent, hostile,
rejecting, and unforgiving internal objects and relational expectations. Moreover, her provocative
behaviors—manifested during the evaluation in efforts to challenge the examiner’s authority and
making snide and sarcastic comments—rendered her likely to actualize and reinforce her dis-
mal relational expectations through enactment or projective identification (Gabbard, 1995). This
returns us to the primary referral question: What would it take to connect with her? Through
a series of disciplined hypothesis-testing interventions within the patient-examiner relationship
(Bram and Peebles, 2014) aimed at assessing what would facilitate collaboration to complete the
evaluation and begin to open up, the following was learned: Collaboration could be promoted by
(1) anticipating interpersonal provocations but, whenever possible, containing projective iden-
tifications rather than responding in kind: (2) not pushing for reflectiveness, especially at first;
(3} engaging around conflict-free topics (e.g., musical interests, movies), which may enable
communication of concerns through displacement; (4) refraining from interpretation; and (5) giv-
ing her the space to self-regulate distance/closeness. This provided a map for a particular type of
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psychoanalytic psychotherapy on the supportive end (A. H. Appelbaum, 1989) of the supportive-
expressive contimium (Wallerstein, 1986). Although initially rejecting a recommendation for
therapy, after further postevaluation struggles, she requested seeing the diagnostician-analyst for
psychotherapy. Applying such findings and implications from the psychological testing created
the conditions under which Betsy could engage in a three-year psychotherapy in which her emo-
tional and interpersonal functioning dramatically improved (see Bram, 2010, for details of the
treatment and outcome).

Referral for Testing: Treatment Impasses

When embroiled in a treatment impasse, analysts seek consultation with a trusted mentor or col-
league. One type of consultation can be obtained through a referral to an analytic colleague who
conducts psychelogical testing. This type of consultation can be particularly useful when there
is a question about whether the impasse may be the result of missing something diagnostically
(e.g., Might the patient suffer a structural weakness in reasoning and reality testing that has not
been previously identified? a characterological disturbance not evident earlier in treatment?).

Consider the case of Dr. A, an advanced psychoanalytic candidate, who was struggling in the
second year of his twice-weekly treatment of Dave, a depressed, inhibited middle-aged man. Dr
A found himself preoccupied with wanting to terminate treatment and refer Dave on “because
someone else, probably a senior colleague, would do a better job.” In response to a sense that
Dave was stagnating and hopeless, Dr. A felt therapeutically impotent. Consulting with a mentor
whom Dr. A fantasized would agree to take the patient herself, the mentor instead suggested that
a referral for testing might illuminate the dynamics creating the impasse. Dr. A made the referral
for testing, but with a sense of dreadful shame and deficiency because “I can’t crack this patient’s
code.”

In collaboration with the assessor, Dr. A formulated referral questions related to clarifving the
patient’s underlying developmental disruption—in particular, could there be something going on
characterologically that was making it so hard for Dave to take in and accept what Dr. A had
to offer and, in turn, for Dr. A to feel efficacious? Test scores did not point to Dave’s having
any major structural weakness: On the Rorschach, for example, structural scores that could be
compared to normative data, did not reveal pervasive ego deficits in affect regulation, reality
testing, or reascning. What did become clear was that Dave’s character style was marked by
not only masochistic/self-defeating elements but sadistic ones as well. More specifically, testing
clarified that this style was his best effort to manage unacceptable and frightening angry and
aggressive impulses,

How did the diagnostician arrive at this formulation? Some clues were gleaned from the
patient—examiner relationship. Persistently throughout the evaluation, Dave adopted an osten-
sibly kidding attitude toward the diagnostician (e.g., “I can’t imagine how someone would want
to write all of this down,” *“You really like doing this work?”) that left the diagnostician feeling
devalued himself and, at times, even a bit deskilled. Dave’s devaluing attitude was interwoven
with more self-critical and self-defeating comments. The latter converged with his profile on
the self-report MMPI-2, but that profile did not reveal anything that fit that would account for
Dave’s subtly devaluing attitude. Dave’s initial responses to the TAT and Rorschach were highly
constricted. He offered barebones responses that were minimally revealing. He did not provide
a sufficient number of responses for a valid Rorschach protocol, so he was instructed that the



QUANTIFYING COMPLEXITY 89

cards needed to be readministered (Exner, 2003) because “we need more responses.” Although he
responded apologetically and self-critically (“I guess I blew it”) revealing his harsh superego (see
Yalof and Rosenstein, 2014), in response to the readministration instructions, his new thematic
content illuminated the angry and aggressive impulses that he typically kept out of conscious
awareness and were only expressed covertly: Rorschach content included, for example, a “fighter
jet,” “battleship firing torpedoes,” and “mushroom cloud.” Such content was often in configura-
tion with structural scores associated empirically with an internal sense of feeling helpless and
out of control. This aided the diagnostician to empathize with why it must be so difficult for
Dave to consciously acknowledge and contain his anger and aggression. Moreover, the emer-
gence of aggressive themes in the readministration were understood as reflecting both (1) his
rage in response to the narcissistic injury {Kohut, 1972) of being told his initial responses were
insufficient and (2) the emergence of typically defended-against expression of anger.

The resultant diagnostic reformulation was that Dave’s entrenched depression and thera-
peutic impasse were manifestations of his underlying masochistic character style that was in
place to manage intrapsychic conflict about consciously unacceptable and frightening aggres-
sive impulses. This reformulation entailed crucial treatment implications. First, these findings
enabled the diagnostician to reassure Dr. A that these dynamics would inevitably play out with
any therapist: What was unfolding in the transference and countertransference was the heart
of what needed to be addressed—rather than sidestepped—in treatment. Second, along similar
lines, alerting Dr. A that the focus of treatment would need to be Dave’s underlying developmen-
tal disruption (Bram and Peebles, 2014; Peebles, 2012) involving the central role of character
underscored that treatment would require patience and time (Schlesinger, 1995). Third, the diag-
nostician explained to Dr. A that his experience of hopelessness is not an uncommon reaction in
clinicians when working with patients who present masochistically (S. A. Appelbaum, 1963} but
can be hard to recognize because of the rigidity of impasse and the associated countertransference
feelings of frustration, guilt, and anger emerging from a projective identification. Fourth, the find-
ings assisted Dr. A to recognize the importance of addressing the sadism that subtly pervades
the transference and countertransference with patient’s organized masochistically (McWilliams,
2011). Related to the latter, it was suggested respectfully that, given the understandable chal-
lenges that Dave’s treatment posed, that Dr. A consider seeking supervision, with careful attention
to process material and transference-countertransference dynamics, with a trusted analyst with
whom it would feel safe to share and reflect on angry, hateful, and sadistic countertransferences
(e.g., including wishes to be rid of the patient). Finally, the test findings helped rekindle Dr.
A’s empathy for Dave, especially with regard to betier appreciating the function his masochistic
style served, (i.e., to defend against frightening, intolerable aggressive feelings and impulses).
This resonated clinically for Dr. A, as he understood that Dave grew up with a mother who was
prone to rages herself, and had little tolerance for her children’s expression of aversive feelings
themselves.

Referral for Testing: Questions About Analyzability

Historically, the question of analyzability has been thomy one, typically posed as *To analyze
or not?” with stringent criteria requiring neurotic-level personality organization and significant
ego strengths (e.g., Bachrach and Leaff, 1978; Freud, 1904). As the field of psychoanalysis has
matured, not to mention encountered a changing mental health environment, however, analysts
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have increasingly appreciated the widening scope of patients who might benefit from intensive
analytic treatment (Stone, 1954) and have adapted technique accordingly (e.g., Eissler, 1953;
Karon, 2002; Kohut, 1984). Peebles-Kleiger et al. (2000) articulated that this shift in perspec-
tive enables the following reformulation regarding assessing analyzability: “In contrast to the
traditional approach of rendering a thumbs-up or thumbs-down decision of accept or reject for
analysis, the model we espouse considers conditions under which a meaningful and productive
engagement can occur” (p. 5053).

An example of the use of testing to answer questions related to analyzability involves a child
psychiatrist-analyst, Dr. B, who had recenily begun treating 16-year-old Elena in combined
psychotherapy-pharmacotherapy for a myriad of refractory symptoms including inattention,
lying, stealing, defiance, and academic and peer difficulties. Born in an Asian country, Elena
was abandoned as an infant and spent three years in an orphanage before being adopted by
American parents. Elena received intensive multidisciplinary services from the time of her adop-
tion to address physical and neurodevelopmental delays. Although such services enabled her to
catch up developmentally in important ways, the aforementioned symptoms lingered and then
exacerbated as she entered high school. Until her referral to Dr. B, Elena’s psychological and
pharmacological treatment had been exclusively behavior and sympiom focused. In their weekly
sessions, Dr. B was struck by Elena’s politeness and compliance that were at odds with reports of
her significant behavior problems. Dr. B wondered if it might require 2 more intensive treatment
to reach Elena and meaningfully impact what were likely underlying structural weaknesses and
internalized object relations that gave rise to her symptoms. Dr. B also noticed that Elena’s verbal-
izations were often confusing to follow and thus wondered whether Elena might suffer a thought
disorder and might not be able to tolerate analysis without becoming cognitively disorganized
and regressed. Dr. B referred Elena for testing to clarify (1) to what extent and how her severe
behavioral problems might be underpinned by a disturbance in her reasoning and (2) whether,
and under what conditions, she might benefit from analysis.

Although Elena’s Rorschach and other performance-based measures indicated that she did
not exhibit disordered thinking commensurate with an incipient psychotic illness (i.e., along the
lines of schizophrenic- or bipolar-spectrum illness), the data suggested that she was vulnerable
to moments of (1) highly confused thinking and illogical reasoning and (2) viewing peoplie and
the world in distorted ways. The diagnostician’s careful attention to the configuration of the-
matic content and formal scores (Bram and Peebles, 2014; Peebles-Kleiger, 2002; Schafer, 1954)
indicated that lapses in these ego functions were most associated with conditions of heightened
emotion; arousal of her core sense of badness or longings for caretaking; and being more on her
own with less external structure,

Rorschach and TAT data indicated that Elena suffered a profoundly damaged sense of self:
Implicitly she experienced herself as bad, inadequaie, disconnected, unstable, and lost. Her fun-
damental template for close relationships was that her needs are too onerous for others. Congsider
the following evocative and highly unusual response to a TAT card depicting a “woman’s head
against 2 man’s shoulder” (Murray, 1943, p. 19):

Johnny fell asleep in the car on his way home from school. And he came home from school really
late. (Characters thinking and feeling?) His dad was about to carry him from the car. Um, Johnny is
feeling really tired. And the dad is thinking “T really don’t want to carry him.” So he drops him right
there on the floor. (And?) Johnny gets up and puts himself to bed.
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Notice how Elena’s distorted reality testing—seeing a parent—child relationship instead of two
adults-—is colored by the powerful relational expectation that a child’s needs will burden the
caregiver and result in the child’s being “dropped.”

Additionally, data from the performance-based Rorschach and self-report Minnesota
Multiphasic Personality Inventory-Adolescent version (MMPI-A; Butcher et al., 1992) converged
to indicate that Elena’s efforts to manage her insecurities about herself and relationships involve
a certain narcissistic solution wherein she minimizes vulnerabilities, inflates herself to peers,
and portrays herself as self-sufficient. Also of note, scoring Elena’s Rorschach, it became appar-
ent that she was impacted by more emotions—especially aggression—than she was consciously
aware of and able to articulate.

The diagnostician concluded that Elena was in need of an intensive psychotherapeutic
intervention over the long-term. In his report, he articulated the following treatment implications:

Brief and primarily symptom-focused therapies are unlikely to help her shift her entrenched, implicit,
maladaptive views of herself and others. Analysis offers the best hope to help her reflect on and
gradually revise her internal templates for relationships. She would benefit from a therapist who can
be a stable, consistent, real presence in her life over time. . . . The test data indicate that her reactions
and other behavior are often impacted by emotions of which she is not aware, so helping her to have
a better handle on these internal experiences is crucial to help her guide decisions and regulate her
behavior. . . . With its frequency over the long-term, analysis has the unique advantage of allowing her
to present herself as she really is and play out her relational patterns in real time with the analyst who
can help her observe and understand what she is doing. . . . With time, her mistrust and expectation
of being “dropped” (abandoned) is likely to color her view of the therapist, and she is apt to become
more anxious, manifested in such ways as becoming more withdrawn/dismissive/self-sufficient or
acting to provoke her own rejection. This may be more likely in the context of vacations and other
separations.

The diagnostician clarified further that if analysis is undertaken,

it will be crucial for the analyst to recognize that this is a “widening scope” case in which Elena’s
structural weaknesses in reasoning, reality testing, and emotional regulation need to be taken into
account. Optimally, verbal interventions will be brief, simple, and close to her experience (i.e., not
deep or complex interpretations). At times, it may make sense to ask her to repeat back what she has
understood the analyst to say to make sure that she has accurately taken in and processed accurately.
Additionally, it will be important that the therapist attend to the pace of her emotional processing,
respect her defenses, and sometimes help regulate the pace if she appears to be getting into themes
or emotions that may be difficult for her to contain {e.g., if too clese to the end of sessions or prior to
an interruption). If Elena’s communication becomes more confused, the analyst can use this as a clue
that she may be emotionally overwhelmed, possibly related to a self-experience of badness and/or
anxiety/insecurity about her relationship with the analyst.

The feedback from testing set the stage for what would be a successful three-year analysis at a
frequency of 3—4 times weekly. Years later, Dr. B recalled the assessment as a “valuable second
opinion . . . from a different frame of reference” that supported her conviction that analysis was
the treatment of choice. Dr. B added that the reliability and validity of the tests in the battery
gave her confidence in the findings and conviction in the recommendation for analysis that she
would not have had otherwise. Dr. B noted that throughout the analysis, she held in mind the
recommendation related to Elena’s vulnerability to confusion and thus carefully attended to the
brevity and clarity of her own therapeutic communications.
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DISCUSSION

The role and function served by a psychoanalytically informed approach to diagnostic psychelog-
ical testing has been understated in the professional, including psychoanalytic, literature (Bram
and Peebles, 2014). Such ynderstatement is surprising, given that the American Psychoanalytic
Association’s (2006) practice guidelines for clinical assessment includes the following statement:

The utilization of psycheanalytically-oriented psychological testing has been shown to enhance and
sharpen the psychoanalytic assessment process in three areas: (1) the assessment of analyzability,
(2) the prediction of treatment cutcome, and (3) the delineation of dimensions of change (or variables)
by which treatment outcome may be measured (S. A. Appelbaum, 1976; Wallerstein, 1986). Due to
the scarcity of this resource, it has been part of the psychoanalytic assessment process in only a few
practice settings. Continued positive results from the use of this testing in these settings might lead
to greater availability of this resource and support for its wider nse. [p. 4]

We believe that even experienced psychoanalysts can benefit from collaboration with psycho-
logical assessors and, in particular, that such psychodiagnostic consultations can be especially
useful to psychoanalytic institutes and their candidates, where a careful and comprehensive
assessment might increase probability of holding and effectively treating what are often tenuous
control cases. Here, we assert that psychological testing can pinpoint ego strengths and deficits
in ways that add incrementally to information gained during a trial or conversion period prior to
recommending analysis proper. Such testing can also recommend against analysis and save the
patient, candidate, and supervising analyst from the emotional strain and narcissistic injury of a
failed treatment. :

Moreover, inclusion of a module educating candidates about personality assessment in the
psychoanalytic curriculum Assessment or Analyzability course can introduce candidates to the
value of thorough personality assessment and also support recent discussion about the integration
of psychoanalytic education with university faculty and academic institutions that develop the
assessment methods (Kernberg, 2011).

Using psychological testing as an adjunct to psychoanalysis or psychoanalytic psychotherapy
would also be analogous to medication consultation, where the consultant plays a role in the
analytic treatment via direct service. Thus, it would appear that a psychoanalytically-informed
approach to diagnostic psychological testing has a place in psychoanalysis as a complemen-
tary method of clinical assessment that can provide very useful information in particular
circumstances to support decisions related to analyzability.

Selective use of psychological testing also dovetails with the American Psychoanalytic
Association’s (2006) practice guidelines for assessment of psychoanalytic patients including
clarification of strengths and vulnerabilities related to motivation, self-observation, frustration
tolerance, affect regulation, empathy, object relations, defenses, and reality testing. These areas
are tied closely to psychological testing employing measures interpreted both nomothetically and
idiographically.

Additionally, psychological testing, as advocated in this article, illuminates the configurational
contexts that map the conditions under which a patient is more or less likely to regress, content
themes tied to regression, capacity to self-observe during regression, and ability to recover with
or without supportive intervention (Bram and Peebles, 2014; Peebles-Kleiger, 2002). We hope
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that our explanations and case illustrations encourage clinical analysts to consider the possibility
of referrals for testing, especially when stymied diagnostically, uncertain of treatment direction,
or embroiled in therapeutic impasse.
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SUMMARY

What makes one person more intellectually able
than ancther? Can the entire distribution of human
intelligence be accounted for by just one general
factor? Is intelligence supported by a single neural
system? Here, we provide a perspective on human
intelligence that takes into account how general
abilities or “factors” reflect the functional organiza-
tion of the brain. By comparing factor models of
individual differences in performance with factor
models of brain functional organization, we demon-
strate that different components of inielligence
have their analogs in distinct brain networks. Using
simulations based on neurcimaging data, we show
that the higher-order factor “g” is accounted for
by cognitive tasks corecruiting multiple networks.
Finally, we confirm the independence of these com-
ponents of intelligence by dissociating them using
questionnaire variables. We propose that intelli-
gence is an emergent property of anatomically
distinct cognitive systems, each of which has its
own capacity.

INTRODUCTION

Few topics in psychology are as old or as controversial as
the study of human intelligence. In 1904, Charles Spearman
famously observed that perfermance was correlated across
a spectrum of seemingly unrelated tasks (Spearman, 1904).
He proposed that a dominant general factor “g”" accounts for
correlations in performance between all cognitive tasks, with
residual differences across tasks reflecting task-specific fac-
tors. More controversially, on the basis of subsequent attempts
to measure “g" using tests that generate an intelligence quotient
(1Q), it has been suggested that population variables including
gender (Irwing and Lynn, 2005; Lynn, 1999), class {Burt, 1958,
1961; MeManus, 2004}, and race {Rushton and Jensen, 2005)
correlate with "g” and, by extension, with ane’s genetically pre-
determined potential. It remains unclear, however, whether
population differences in intelligence test scores are driven by
heritable factors or by other correlated demoegraphic variables
such as socioeconomic status, education level, and motivation
(Gould, 1981; Horn and Cattell, 1966). More relevantly, it is
questicnable whether they relate to a unitary intelligence factor,
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as opposed to a bias in testing paradigms toward particular
components of a more complex intelligence construct (Gould,
1981; Horn and Cattell, 1966; Mackintosh, 1998). Indead, over
the past 100 years, there has been much debate over whether
general intelligence is unitary or composed of multiple factors
(Carroll, 1993; Cattell, 1949; Catiell and Horn, 1978; Johnson
and Bouchard, 2005). This debate is driven by the observation
that test measures tend to form distinctive clusters. When
combined with the intractability of developing tests that mea-
sure individual cognitive processes, it is likely that a more
complex set of factors contribute to correlations in performance
{Carroll, 1293),

Defining the biological basis of these factors remains a
challenge, however, due in part to the limitations of behavioral
factor analyses. More specifically, behavioral factor analyses
do not provide an unambiguous model of the underlying cogni-
tive architecture, as the factors themselves are inaccessible,
being measured indirectly by estimating linear components
from correlations between the performance measures of dif-
ferent tests. Thus, for a given set of behavioral correlations, there
are many facter solutions of varying degrees of complexity, all
of which are equally able to account for the data. This ambiguity
is typically resolved by selecting a simple and interpretable
factor solution. However, interpretability does not necessarily
equate to biological reality. Furthermore, the accuracy of any
factor model depends on the collection of a large number of pop-
uiation measures. Consequently, the classical approach to intel-
ligence testing is hampered by the logistical requirements of pen
and paper testing. It would appear, therefore, that the classical
approach to behavioral factor analysis is near the limit of its
resolution.

Neurcimaging has the potential to provide additional con-
straint to behavioral factor models by leveraging the spatial
segregation of functional brain networks. For example, if one
homogeneous system supports all intelligence processes, then
a common network of brain regions should be recruited when-
ever difficulty increases across all cognitive tasks, regardless
of the exact stimulus, response, or cognitive process that is
manipuiated. Conversely, if intelligence is supported by multiple
specialized systerns, anatomically distinct brain networks
should be recruited when tasks that load on distinct intelligence
factors are undertaken. On the surface, neurgimaging results
accord well with the former account. Thus, a common set of
frontal and parietal brain regions is rendered when peak activa-
tion coordinates from a broad range of tasks that parametrically
modulate difficulty are smoothed and averaged (Duncan and
Owen, 2000). The same set of multiple demand {MD) regions is
activated during tasks that load on “g” (Duncan, 2005; Jung
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and Haier, 2007}, while the level of aciivation within frontoparietal
cortex correlates with individuals differences in 1Q score {Gray
et al., 2003). Critically, after brain damage, the size of the lesion
within, but not outside of, MD cortex is correlated with the esti-
mated drop in IQ (Woolgar et al., 2010). However, these results
should not necessarily be equated with a proof that intelligence
i unitary. More specifically, if intelligence is formed from multiple
cognitive systems and one looks for brain responses during
tasks that weigh most heavily on the “g” factor, one will most
likely corecruit all of those functionally distinct systems. Similarly,
by rendering brain activation based on many task demands,
one will have the statistical power to render the networks
that are most commonly recruited, even if they are not always
corectuited. Indeed, there is mounting evidence demonstrating
that different MD regions respond when distinct cognitive
demands are manipulated {Corbetta and Shulman, 2002;
D’Esposito at al., 1999; Hampshire and Owen, 2008; Hampshire
et al., 2008, 2011; Koechlin et al., 2003; Owen et al., 1996; Pet-
rides, 2005). However, such a vast array of highly specific func-
tional dissociations have been proposed in the neurocimaging
literature as a whole that they often lack credibility, as they fail
to account for the broader involvement of the same brain regions
in other aspects of cognition (Duncan and Qwen, 2000; Hamp-
shire et al., 2010). The question remains, therefore, whether intel-
ligence is supported by one or multiple systems, and if the latter
is the case, which cognitive processes those systems can most
broadly be described as supporting. Furthermore, even if
multiple functionally distinct brain networks contribute to intelli-
gence, it Is unknown whether the capacities of those networks
are independent or are related to the same set of diffuse biolog-
ical factors that modulate general neurai efficiency. It is unclear,
therefore, whether the pattern of individual differences in intelli-
gence reflects the furictional organization of the brain.

Here, we address the question of whether human intelligence
is best conceived of as an emergent property of functionally
distinct brain networks using factor analyses of brain imag-
ing, behavioral, and simulated data. First, we break MD cortex
down into its constituent functicnal networks by factor
analyzing regional activation levels during the performance of
12 challenging cognitive tasks. Then, we build a model, based
on the extent to which the different functicnal networks are
recruited during the performance of those 12 tasks, and deter-
mine how well that model accounts for cross-task correlations
in performance in a large {n = 44,600) population sample.
Factor solutions, generated from brain imaging and behavioral
data, are compared directly, to answer the question of whether
the same set of cognitive entities is evident in the functional
organization of the brain and in individual differences in perfor-
mance. Simulations, based on the imaging data, are used to
determine the extent to which correlations between first-order
behavioral components are predicted by cognitive tasks re-
cruiting multiple functional brain networks, and the extent to
which those correlations may be accounted for by a spatially
diffuse general factor. Finally, we examine whether the behav-
ioral components of intelligence show a degree of indepen-
dence, as evidenced by dissociable correlations with the types
of guestionnaire variabte that “g” has historically been associ-
ated with.
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RESULTS AND DISCUSSION

Identifying Functional Networks within MD Cortex
Sixteen healthy young participants undertook the cognitive
battery in the MRI scanner. The cognitive battery consisted of
12 tasks, which, based on well-established paradigms from
the neuropsychology literature, measured a range of the types
of planning, reasoning, aftentional, and working memery skills
that are considered akin to general intelligence (see Supple-
mental Experimental Procedures available oniine). The activation
level of each voxel within MD cortex was calculated separately
for each task relative to a resting baseline using general linear
madeling (see Supplemental Experimental Procedures) and the
resultant values were averaged across participants to remove
between-subject variability in activation—for example, due to
individual differences in regional signal intensity.

The question of how many functionally distinct networks were
apparent within MD cortex was addressed using exploratory
factor analysis. Voxels within MD cortex {Figure 1A) were
transformed into 12 vectors, one for each task, and these were
examined using principal compornents analysis (PCA), a factor
analysis technique that extracts orthogonal linear components
from the 12-by-12 matrix of task-task bivariate correlations.
The results revealed two “significant” principal components,
each of which explained more variability in brain activation than
was contributed by any one task. These components accounted
for ~90% of the total variance in task-related activation across
MD cortex (Table S1). After orthogonal rotation with the Varimax
algorithm, the strengths of the task-component loadings wers
highly variable and easily comprehensible (Table 1 and Figure 1B).
Specifically, all of the tasks in which information had to be actively
maintained in short-term memory, for example, spatial working
memory, digit span, and visuospatial working mermory, loaded
heavily on one compecnent (MDwm}. Gonversely, all of the tasks
in which information had to be transformed in mind according
to logical rules, for example, deductive reasoning, grammatical
reasoning, spatial rotations, and color-word remapping, loaded
heavily on the other component {MDr). When factor scores
were generated at each voxel using regression and projected
back onto the brain, two clearly defined functional networks
were rendered (Figure 1D). Thus, the insula/frontal operculum
{IFQ), the superior frontal sulcus (SFS}, and the ventral portion
of the anterior cingulate cortex/ presupplementary moter area
{ACC/preSMA) had greater MDwm component scores, whereas
the inferior frontal sulcus (IFS), inferior parietal cortex {IPC), and
the dorsal portion of the ACC/preSMA had greater MDr compo-
nent scores. When the PCA was rerun with spherical regions of
interast {ROls) centered on each MD subregion, with radii that
varied from 10 to 25 mm in 5 mm steps and excluding voxels
that were on average deactivated, the task loadings correlated
with those from the MD mask at r > 0.95 for both components
and at all radii. Thus, the PCA solution was robust against varia-
tions in the extent of the RCIs. When data from the whole brain
were analyzed using the same method, three significant compo-
nents were generated, the first two of which correfated with those
from the MD cortex analysis (MDr r = 0.76, MDwm r = 0.83),
demonstrating that these were the most prominent active-state
networks in the brain. The factor solution was also reliable at
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the individual subject level. Rerunning the same PCA on each
individual's data generated solutions with two significant compo-
nents in 13/16 cases. There was one three-component solution
and two four-component solutions. Rerunning the two-compo-
nent PCA with each individual's data set included as 12 separate
columns (an approach that did not constrain the same task to
load on the same component across participants) demonstrated
that the pattern of task-component loadings was also highly reii-
able at the individual subject level (Figure 1C). In order to test the
reliability of the functional networks across participants, the data
were concatenated instead of averaged into 12 columns (an
approach that does not constrain the same voxels to load on
the same components across individuals), and component

Figure 1. Factor Analyzing Functional Brain
Imaging Data from within Multiple Demand
Cortex

(A) The MD cortex ROls.

(B} PCA of the average activation patterns within
MD cortex for each iask (x axis reports task-
component loading).

(C) PCA with each individual’s data included as
separate columns {error bars report SEM).

(D) Component scores from the analysis of MD
task-related activations averaged across individ-
uals. Voxels that loaded more heavily on the
MDwm component are displaved in red. Voxels
that loaded more heavily on the MDr network are
displayed in blue,

(E} T gontrasts of component scores against zero
from the PCA with individual data concatenated
inte 12 columns (FDR corracied at p < 0.05 for all
MD voxels).

scores were estimated at each voxel and
projected back into two sets of 16 brain
maps. When t contrasts were calculated
against zero at the group level, the same
MDwm and MDr functional networks
were rendered {Figure 1E).

While the PCA works well to identify the
number of significant components, a
potential weakness for this method is
that the unrotated task-component load-
ings are liable to be formed from mixtures
of the underlying factors and are heavily
hiased toward the component that is ex-
tracted first. This weakness necessitates
the application of rotation to the task-
coemponent matrix; however, rotation is
not perfect, as it identifies the task-
component loadings that fit an arbitrary
set of criteria designed 10 generate the
simplest and most interpretable solution.
To deal with this potential issue, the task-
functional network loadings were racalcu-
lated using independent component anal-
ysis (ICA), an analysis technique that
exploits the more powerful properties of
statistical independence to exiract the sources from mixed
signals. Here, we used ICA to extract two spatially distinet fune-
tional brain networks using gradient ascent toward maximum
entropy (code adapted from Stone and Porrill, 1999). The resultant
compenents were broadly simitar, although not identical, to those
from the PCA (Tabie 1). More specifically, all tasks loaded posi-
tively on both independent brain networks but to highly varied
extents, with the short-term memory tasks leading heavily on
one component and the tasks that involved transforming informa-
tion according to legical rules loading heavily on the other. Based
on these results, it is reasonable to conclude that MD cortex is
formed from at least two functional netwarks, with all 12 cognitive
tasks recruiting both networks but to highly variable extents,
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Tahle 1. PCA and 1CA of Activation Levels in 2,275 MD Voxels
duting the Performance of 12 Cognitive Tasks

Table 2. Task-Component Loadings from the PCA of Internet
Data with Orthogonal Rotation

PCA ICA 1(STM) 2 {Reasoning) 3 (Verbal)
MDr MDwm  MDr  MDwm Spatial span 0.69 0.22
Self-ordered search 038 0469 145 .3._26' : Visuospatial working memory  0.69 0.21
Visuospatial working 027 084 124 2868 Self-ordered search 0.62 0.18 0.16
memory Paired associates 0.58 0.25
Spatial span 0.17 0.86 0.51 2.23 Spatial planning 0.41 0.45
Digit span 028 076 . 076 220 Spatial rotation 0.14 0.66
Paired associates 056 0.62° 190 1.97 Feature match 0.15 0.57 0.22
Spatial planning 058 050 243 274 Interlocking polygons 0.54 0.3
Feature match 0.68 0.49 200 088 Deductive reasoning 0.19 0.52 -0.14
Interlocking poiygons 074 0.31 2.11 0.61 Digit span 0.26 —g.2 0.71
Verbal reasoning 078 - 015 262 060 Verbal reasoning 0.33 0.66
Spatial rotation 0.75 0.44 2.86 1.88 Color-word remapping 0.22 0.35 0.51
Color-word remapping 0.69 0.42 3.07 0895
Deductive reasoning - D80 018 398 Q.19
PCA/ICA correlation MDr r=0.92 be accounted for by the two bestitting orthogonal linear
PCA/ICA cortrelation MDwm f: 0.81 components, The average test-retest reliability of the 12 tasks,

The Relationship between the Functional Organization
of MD Cortex and Individual Differences in Intelligence:
Permutation Modeling

A critical question is whether the foadings of the tasks on the
MDwm and MDr functional brain networks form a good predictor
of the pattern of cross-task correlations in performance
observed in the general population. That is, does the same set
of cognitive entities underlay the large-scale functional organiza-
tion of the brain and individual differences in performance? Itis
important to note that factor analyses typically require many
measures. In the case of the spatial factor analyses reported
above, measures were taken from 2,275 spatially distinct “vox-
els” within MD cortex. In the case of the behavioral analyses,
we used scores from ~110,000 participants who logged in to
undertake Internet-optimized variants of the same 12 tasks. Of
these, ~60,000 completed all 12 tasks and a post task question-
naire. After case-wise removal of extreme outliers, null values,
nonsense guestionnaire responses, and exclusion of partici-
pants above the age of 70 and below the age of 12, exactly
44,600 data sets, each composed of 12 standardized task
scores, were included in the analysis (see Experimental
Procedures).

The loadings of the tasks on the MDwm and MDr networks
from the ICA were formed into two vectors. These were re-
gressed onto each individual’'s set of 12 standardized task
scores with no constant term. When each individual's MDwm
and MDr beta weights (representing component scores) were
varied in this manner, they centered close to zero, showed no
positive cotrefation (MDwm mean beta = 0.05 + 1.78; MDr
mean beta = 0.11 x 2.92; MDwm-MDr correlation r = —0.20),
and, importantly, accounted for 34.3% of the total variance in
performance scores. For comparison, the first two principal
components of the behavioral data accounted for 36.6% of the
variance. Thus, the model basaed on the brain imaging data
captured close to the maximum amount of variance that could

1228 Neuron 76, 1225-1237, December 20, 2012 ©2012 Elsevier Inc.

collected in an earlier Internet cohort (Table $2), was 68%.
Consequently, the imaging ICA model predicted >50% of the
reliable variance in performance. The statistical significance of
this fit was tested against 1,000 permutations, in which the
MDwm and MDr vectors were randomly rearranged both within
and across vector prior to regression. The original vectors
formed a better fit than the permuted vectors in 100% of cases,
demonstrating that the brain imaging model was a significant
predictor of the performance data relative to models with the
same fine-grained values and the same level of complexity.
Two further sets of permutation tests were carried out in which
one vector was held constant and the other randomly permuted
1,000 times. When the MDwm vector was permuted, the ariginal
vectors formed a better fit in 100% of cases. When the MDr
vector was permuted, the original vectors formed a better fit in
99.3% of cases. Thus, both the MDwm and the MDr vectors
were significant predictors of individual differences in behavioral
performance.

The Relationship between the Functional Qrganization
of MD Cortex and Individual Differences in Intelligence:
Similarity of Factor Solutions

Exploratory factor analysis was carried out on the behavioral
data using PCA. There were three significant behavioral compo-
nents that each accounted for more variance than was contrib-
uted by any one test {Table S3) and that together accounted
for 45% of the total variance. Afier orthogonal rotation with the
Varimax algorithm, the first two components showed a marked
similarity to the loadings of the tasks on the MDwm and MDr
networks (Table 2). Thus, the first component (STM) included
all of the tasks in which information was held actively on line in
short-term memaory, whereas the second component {reasoning)
included all of the tasks in which information was transformed in
mind according to logical rules. Correlation analyses between
the task to functional brain network loadings and the task to
behavioral component loadings confirmed that the two
approaches generated broadly similar solutions (STM-MDwm
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‘ CORNELL HR. REVIEW

PERSONALITY TESTS IN EMPLOYMENT SELECTION: USE WITH .
CAUTION

H. Beau Beaz IIT

Introduction

Many employers utilize personality tests in the employment selection process to identify
people who have more than just the knowledge and skills necessary to be successful in
their jobs.' If anecdotes are to be believed—Dilbert must be getting at something or the
cartoon strip would not be so popular—the work place is full of people whose
personalities are a mismatch for the positions they hold. Psychology has the ability to
measure personality and emotional intelligence (“EQ’), which can provide employers
with data to use in the selection process. “Personality refers to an individual’s unique
constellation of consistent behavioral traits”? and “emotional intelli gence consists of the
ability to perceive and express emotion, assimilate emotion in thought, understand and
reason with emotion, and regulate emotion.” By using a scientific approach in hiring,
employers can increase their number of successful employees.

Personality & Emotional Intelligence

The link between personality and emotional intelligence to job performance 1s
compelling.* Though there is strong evidence that cognitive measurement tools are good
predictors of job success, one important reason that they are not perfect predictors is that
human personality is an important factor in job success.’ But not all are convinced that
assessing workers’ cognitive abilities 1s worthwhile. Annie Murphy Paul, a former senior
editor for Psvchology Today magazine, attacked the $400 million a year testing industry,
comparing personality tests to phrenology—a popular and discredited 19" century
personality instrument that measured mental traits by examining the 27 bumps on a
person’s head.® With over 2,500 personality and emotional intelligence instruments on
the market, Ms. Murphy is likely correct that some of these are ineffective.” Discernment
is the solution.

Personality

Personality is “the sum total of ways in which an individual reacts to and interacts with
others ... [and] we most often describe it in terms of the measurable traits a person
exhibits.”® One of the best supported models for measuring personality involves the
“Big Five Model,” with its five basic dimensions that capture most of the variation in
human personality.” The traits include neuroticism/emotional stability,'” extraversion,'!
openness to experience,'” agreeableness,” and conscientiousness.'* These five job traits
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are connected to Job performance and are predictors of certain outcomes: “avoiding
counterproductive behavior, reducing turnover and absenteeism, exhibiting more
teamwork and leadership, providing more effective customer service, contributing more
citizenship behavior, influencing job satisfaction and commitment to the firm, and
enhancing safety.”’

There are several tests that measure the Big Five personality dimensions, but the two
most popular are the NEO-Personality Inventory and the Personality Characteristics
Inventory (“PCI”).'® The PCI is comprised of 150 multiple-choice questions and asks
questions such as “I tend not to say what [ think about things” (i.e., testing extraversion)
or “I approach most of my work steadily and persistently” (i.e., testing
conscientiousness).'” The first Big Five personality test developed for the business
community was the Hogan Personality Inventory (“HPI™), with its focus on normal
personality rather than abnormal personality.'® A 2003 meta-analytic review of 43 studies
found that the HPI is an effective predictor of job performance for many different jobs,
including customer service representatives, hospital administrators, bus drivers,
department managers, and police officers.'”

Personality Test Criticism

There 1s some debate in the industrial/organizational (“10”"} psychology field as to
whether personality measures should be used in employee selection.”’ Many believe that
personality tests used for employee selection are not valid, and in any event, can be
faked.” The earliest personality tests go back at least to 1919, at the dawn of IO
psychology.” In one article that reviewed 113 personality selection tool studies
conducted from 1919 to 1952, personality was found to correlate to job success at levels
similar to more recent studies.” For studies published from 1952 to 1963, one paper
noted that the studies indicated that personality had some predictive power, but not at a
level that personality should be used for employee selection.”* This same article
concluded that

“there 15 no generalizable evidence that personality measures can be

recommended as good or practical tools for employee selection.... The

best that can be said is that in some situations, for some purposes, some

personality measures can offer helpful predictions. But there is nothing in

this summary to indicate in advance which measure should be used in

which situation or for which purposes. In short, it must be concluded (as

always) that the validity of any personality measure must be specifically

and competently determined for the specific situation in which it is to be

used and for the specific purpose or criterion within that situation.... It

seems clear that the only acceptable reason for using personality measures

as instruments of decision is found only after doing considerable research

with the measure in the specific situation and for the specific purpose for

which it is to be used.>™”

A 2010 review of the academic literature found correlations between personality and job
success to fall in the .03 to .15 range, which the authors note is “close to zero.”® To put
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these correlations in perspective, personality tests used in employee selection account for
approximately 5% of an employee’s job success while the other 95% of their
performance is unaccounted for by personality.”” Interestingly, the .15 correlation is
almost identical to what was noted in the 1960’s, meaning there has been no measurable
change in the data for the 50 years.

One possibility for the relatively low correlation rates is that the data has not been
interpreted properly. A 2011 study has found evidence for a curvilinear relationship
between personality traits and job performance, while all the earlier studies assumed a
linear relationship.”® This suggests that for complex jobs, high personality scores may .
correlate better to ultimate job success.

Emotional Intelligence

As the name implies, emotional intelligence (“EQ”) is not a personality trait but a type of
intelligence. Beginning in the 20™ century, society has viewed intelligence almost
exclusively through the lens of intelligence quotient (“IQ”) tests.”® IQ tests have the
advantage of being very reliable, but they are limited in that they measure abstract
reasoning and verbal fluency.”’ In 1990 Peter Salovey and John Mayer proposed an
additional intelligence: emotional intelligence.*> Emotional intelligence is comprised of
four components: First, people need to be able to accurately perceive emotions in
themselves and others and have the ability to express their own emotions effectively.
Second, people need to be aware of how their emotions shape their thinking, decisions,
and coping mechanisms. Third, people need to be able to understand and analyze their
emotions, which may often be complex and contradictory. Fourth, people need to be able
to regulate their emotions so that they can dampen negative emotions and make effective
use of positive emotions.”

It is important to note that if EQ is, in fact, a type of intelligence, it really cannot be
changed very much—just like a person’s IQ remains relatively constant throughout their
lifetime.

The marketplace is beginning to recognize the importance of EQ. One survey indicated
that 60% of employers would not hire a high IQ candidate with a low EQ.*

When asked why emotional intelligence is more important than high IQ,
employers said that employees with high EQ (in order of importance):

. Are more likely to stay calm under pressure

. Know how to resolve conflict effectively

. Are empathetic to their team members and react accordingly
. Lead by example

. Tend to make more thoughtful business decisions™
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When these same employers were asked to identify specific behaviors and
qualities that demonstrate EQ, they responded that employees who demonstrate
high EQ:

¢ Admit and learn from their mistakes

s  Can keep their emotions in check and have thoughtful discussions on tough issues
+ Listen as much, or more than, they talk

« Take criticism well

+ Show grace under pressure’®

The opimons given by the surveyed employers are also echoed in academic literature on
the subject. Research indicates that emotional intelligence has predictive validity “in
domains such as academic performance, job performance, negotiation, leadership,
emotional labor, trust, work-family conflict, and stress.”” While some contend that
emotional intelligence and personality are the same, other studics reveal that emotional
intelligence is measuring something apart from personality.”® Specifically, when
measuring emotional intelligence as a separate construct, it can be measured separately
from intelligence and personality.”*’ In one 1995 study, it was claimed that emotional
intelligence was the most significant job performance predictor.*’ However, as in many
areas of research, the keynote finding of one study does not even make the footnote of a
similar study. Such was the case in 2011 when a study, relying on much more data than
the 1995 sample, could not support the earlier claim that EQ predicts job performance.*!
Although the exact role EQ plays in the workplace is still up for debate, it is reasonable to
assume from the multitude of studies linking EQ to various performance factors that a
valid and reliable emotional intelligence test used in selection process should result in
useful data,

Applicant Faking

To the extent that personality and EQ tests arc used in hiring, the issue of applicant
faking needs to be addressed. Faking is defined “as the tendency to deliberately present
oneself in a more positive manner than is accurate in order to meet the perceived
demands of the testing situation.”** The concem is that a person with high cognitive
abilities will have the intellectual skill necessary to identify the answers that will
maximize their chances of getting a position. A quick search on the Internet will find
advice on how to fake these tests. One article, geared toward lawyers seeking
employment with firms who conduct personality or EQ tests, notes:

I'm not convinced that you can't ‘game’ the test to some extent. So here are my
tips for ‘passing’ the test:

¢ Resist the urge to be too revealing. The assessment is part of the job
mnterview, not something for your own enlightenment. If you are
curious about your psychological profile, take one of the tests out
there on your own dime.
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e Be a socia] animal. If you need to lock yourself in a soundproof
room to do your work, don't admit it. These days, law firms are very
keen on team work. Never mind that most of the big rainmakers tend

- to be solipsistic egomaniacs. The buzz word is ‘cooperation.”

¢ Be sunny. Lawyers are paid to look at the worst-case scenarios, so
they tend to be skeptical, if not pessimistic. Despite your inclination
to look on the dark side, try to project a positive, ‘I'll-find-a-solution’
attitude. That's what clients want to hear.

e Be cool. If you get angry or take criticism badly, don't admit it. Grit
your teeth and say you welcome criticism—and that you always
learn from it.

¢ Review math. Yes, there was a math section on the test that
completely threw me. It might help to buy one of those SAT prep
books.*

One recent study found faked answers for one quarter to one half of the applicants.** So
how can employers who want to use personality or EQ tests in their selection process
mitigate against the risk of applicant faking? Counter-measures to faking include the test
and retest approach to see if an individual is consistent in their answers, or asking
questions that require quick responses.*® But counter-measures to faking may result in
less reliable and valid results since some tools used to detect faking do not work well.*®

Skepticism in Personality Testing

There are some skeptics in the general population who are derisive of these tests because
they feel the questions posed in them are irrelevant to determining a person’s personality
or emotional intelligence. For example, one exam used in selecting first year legal
associates asks “do you like flowers?™ Clearly an applicant’s affection for flowers is not
connected to the knowledge, skills, or abilities necessary to be a successful lawyer. It is
this type of question that skeptics use to prove, at least to themselves, the total
irrelevancy of psychological testing. However, proponents of these tests would say these
cynics are wrong because they misunderstand the purpose behind the question.
Personality tests may ask a series of irrelevant questions because the test is examining the
patterns behind the responses, not the answer to any particular question—it is that pattern
that provides insight into the test taker’s personality.

Legal Considerations

As more and more companies decide to utilize personality and emotional intelligence
tests i the employee selection process, applicant faking and placating skeptics are not the
only hazards a company can expect. If not constructed properly, the potential legal
ramifications of these tests can be massive. The two most significant legal considerations
in using personality and emotional intelligence tests are Title VII discrimination and
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discrimination under the Americans with Disabilities Act (“ADA”). While intentional
discrimination is certainly possible, the more likely risk for companies acting in good
faith involves inadvertent discrimination through the use of valid and reliable
Instruments.

Title VII Discrimination and Validation Studies

‘The Federal Civil Rights Act of 1964 generally prohibits employers from discriminating
on the basis of “race, color, religion, sex, or national origin” in the employment context,
including the employee selection process.*® To assist employers in the selection process,
Title VII allows professionally developed ability tests as long as they are not “designed,
intended or used to discriminate because of race, color, religion, sex or national origin.”49
Personality differences between races are small and should not impact the use of
personality tests in the employee selection process.” In the first Supreme Court case that
examined unintentional discrimination, Griggs v. Duke Power Co., the Court accepted a
lower court finding that that the business was not intentionally discriminating against the
plaintiffs based on race. The Court then shifted its inquiry to the employer’s use of two
commercially available ability tests’’—both still in use today—and held that these
facially non-discriminatory tests violated Title VII because the tests had a disparate
impact on the African-American gglaintiffs and the employer did not prove that the tests
were related to job performance.™ The Griggs Court, however, ended its opinion with
agreement that employee selection tools are extremely important to business, but that
business needs to use tests that are designed “for the job and not the person in the
abstract.”>’ Presumably, if the employer in Griggs had conducted a meaningful study and
determined that the two ability tests were related to job performance, then the Court
would have found there was no Title VII violation.>* Today, the Court’s jurisprudence
has been codified into Title VII. To prevail in a disparate impact case, a plaintiff must
establish that at least one of two tests has been violated. The first test requires the
plaintiff to prove that an employment practice results in disparate impact which, if
proven, shifts the burden to the defendant to demonstrate that the practice in question is
consistent with business necessity.”> The second test requires the plaintiff to prove that
there was an alternative employment practice, the defendant refused to adopt it, and the
alternative employment practice would have eliminated or reduced the disparate impact.’
Presumably, the employer must also have been aware of the alternate employment
practice at the time the defendant was being considered for employment.”” Though most
of the litigation involving alternative employment practices involves the use of
employment tests, plaintiffs have rarely prevailed because their suggested alternatives
were neither less discriminatory nor advanced the employer’s purpose in using the test.”®
This leaves the first test—job relatedness—as the only significant disparate impact issue
facing legal employers that use personality tests.

6

A disparate impact claim is, basically, a plaintiff proving discrimination through the use
of statistics. An employer can then defeat a disparate impact claim by “proving business
necessity, bona fide occupational qualifications, or validity.” The bona fide
occupational qualification defense only applies to sex and religious discrimination and
therefore only applies to a small group of employers.® Business necessity is limited to
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safety concerns for those in the protected class (e.g., prohibiting pregnant women from
working on a _]Ob that would exposes them to lead, which would be dangerous for the
unborn child).®' This leaves employers with the need to establish validity for their
selection tools. To help government agencies and employers with a uniform
understanding of validation, in 1978 the govemment created the Uniform Guidelines on
Employee Selection Procedures (“Guidelines).** The Guidelines provide options for
establishing validity, though modern science is often opposed to the older science
enshrined in the Guidelines.® In one recent case rejecting disparate impact, the Supreme
Court held that the City of New Haven, Connecticut had developed an examination that
was job related, was necessary for the firefighting business at issue in the case, and had
the requisite validity.® This demonstrates the importance of validating tests before
administering them.,

Americans with Disabilities Act

The Americans with D1sab111tles Act (ADA) prohibits employers from conducting pre-

~ employment medical exams.®> Though most employers are only interested in identifying

personality traits necessary for a particular position, some personality tests might also
have the ability to identity a medical condition, thereby violating the ADA. For example,
in Karraker v. Rent-A-Center, the Court held that a personality test that could have been
used by the employer to diagnose a medical condition violated the ADA. Specifically,
the employer used the Minnesota Multiphasic Personality Inventory (“MMPI), which can
measure “depression, hypochondriasis, hysteria, paranoia, and mania.”®® The Court
rejected the “we aren’t using it for that” argument and explained that because the test can
reveal mental illness then it should be legally classified as a medical exam.”®’ In another
case, an employer asked candidates whether they agreed or disagreed with the following
statements:

People do a lot of things that make you angry.

There’s no use having close friends; they always let you down.

Many people cannot be trusted.

You are unsure of what to say when you meet someone.

68

The applicants were concerned that the questions might identify mental illness, which is
prOhlblted by the ADA, so the company agreed to remove the questions from future
tests.” Personality tools that are designed by knowledgeable psychologists familiar with
employment laws should have no difficulty in avoiding an ADA violation.

Conclusion

Making poor hiring decisions not only has the potential to create a toxic workplace
environment, but it can be expensive. Each bad hire costs a business 1.5 times’° to 5
times that employee’s salary and benefits.”' Assuming a $50,000 combined salary and
benefits, the bad hire will cost an employer at least an additional $75,000. Even though
an employer may be challenged in court for using personality and EQ tests in employee
selection, the benefits of more successful employees far outweigh potential legal costs.
The key is for employers to use valid, reliable, and legally sustainable tests in hiring
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employees, not only because this will reduce potential lawsuits but also because it is the
only way that employers can scientifically identify the best candidates for the job. X
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