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AN OVERVIEW
OF THE XBA APPROACH

The Cattell-Horn~Carroll (CHC) cross-battery
assessment approach (hereafter referred to as the
XBA approach) was introduced by Flanagan and
her colleagues well over a decade ago (Flanagan
& McGrew, 1997; Flanagan, McGrew, & Ortiz,
2000; Flanagan & Ortiz, 2001; McGrew & Flana-
gan, 1998). The XBA approach provides practitio-
ners with the means to make systematic, reliable,
and theory-based interpretations of cognitive bat-
teries, and to augment them with academic ability
tests and neuropsychological instruments, to gain
a more complete understanding of an individuals
strengths and weaknesses (Flanagan, Ortiz, & Al-
fonso, 2007, 2012). Moving beyond the boundaries
of a single cognitive, achievement, or neuropsy-
chological battery by adopting the theoretically
and psychometrically sound principles and proce-
dures outlined in the XBA approach represents a
significant improvement over single-battery assess-
ment because it allows practitioners to focus on
measurement of the cognitive constructs and neu-
rodevelopmental functions that are most germane
to referral concerns {e.g, Carroll, 1998; Decker,
2008; Kaufman, 2000; Wilson, 1992).

According to Carroll {(Appendix, this volume),
the CHC taxonomy of human cognitive abilities

“appears to prescribe that individuals should be
assessed with regard to the total range of abilities
the theory specifies” (p. 889; emphasis in original).
However, because Carroll recognized that “any
such prescription would of course create enormous
problems,” he indicated that “[r]esearch is needed
to spell out how the assessor can select what abili-
ties need to be tested in particular cases” (p. 889).
Flanagan and colleagues’ XBA approach was de-
veloped to “spell out” how practitioners can con-
duct assessments that approximate the total range
of cognitive and academic abilities and neuropsy-
chological processes more adequately than what is
possible with most collections of co-normed tests.

In a review of the XBA approach, Carroll
(1998) stated that it “can be used to develop the
most appropriate information about an individual
in a given testing situation” (p. xi). In Kaufman’s
(2000) review of XBA, he stated that the approach
is based on sound assessment principles, adds the-
ory to psychometrics, and improves the quality of
the assessment and interpretation of cognitive abil-
ities and processes. More recently, Decker (2008)
stated that the CHC XBA approach “may improve
school psychology assessment practice and facili-
tate the integration of neuropsychological meth-
odology in school-based assessments . . . [because
it] shift[s] assessment practice from IQ composites
to neurodevelopmental functions” (p. 804).
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Noteworthy is the fact that assessment profes-
sionals “crossed” batteries well before Woodcock
(1990) recognized the need, and before Flanagan
and her colleagues introduced the XBA approach
in the late 1990s based, in part, on Woodcock’s
suggestion. Neuropsychologists have long adopted
the practice of crossing various standardized tests
in an attempt to measure a broader range of brain
functions than that offered by any single instru-
ment {Lezak, 1976, 1995; Lezak, Howieson, & Lor-
ing, 2004; see Wilson, 1992, for a review). Nev-
ertheless, several problems with crossing batteries
plagued assessment-related fields for years. Many of
these problems have been circumvented by Flana-
gan and colleagues’ XBA approach (see Table 19.1
for examples). But unlike the XBA approach, the
various so-called “cross-battery” techniques ap-
plied within the field of neuropsychological as-
sessment, for example, are not typically grounded
in a systematic approach that is theoretically and
psychometrically sound. Thus, as Wilson (1992)
cogently pointed out, the field of neuropsycho-
logical assessment was in need of an approach that
would guide practitioners through the selection of
measures that would result in more specific and de-
lineated patterns of function and dysfunction—an
approach that would provide more clinically useful
information than one “wedded to the utilization of
subscale scores and 1Qs” (p. 382) would. Indeed, all
fields involved in the assessment of cognitive and
neuropsychological functioning have some need
for an approach that would aid practitioners in
their attempt to “rouch all of the major cognitive
areas, with emphasis on those most suspect on the
basis of history, ohservation, and ongoing test find-
ings” (Wilson, 1992, p. 382). The XBA approach
meets this need. The definition of and rationale
for XBA is presented in this chapter, followed by
a description of the XBA method. Figure 19.1 pro-
vides an overview of the information presented in
this chapter.

DEFINITION

The XBA approach is a method of assessing cogni-
tive and academic abilities and neuropsychological
processes that is grounded mainly in CHC theory
and research. It allows practitioners to measure
reliably a wider range {or a more in-depth but
selective range) of ability constructs than that
represented by any given stand-alone assessment
battery. The XBA approach is based on three
foundational sources of information (Flanagan et

al., 2007, 2012) that together provide the knowl
edge base necessary to organize theory-driven,
comprehensive assessment of cognitive, academic,
and neuropsychological constructs.

THE FOUNDATION
OF THE XBA APPROACH

The foundation of the XBA approach is contem-
porary CHC theory—specifically, the broad and
narrow CHC ability classifications of all subtests
constituting current cognitive, achievement, and
selected neuropsychological batteries.

CHC Theory

The CHC theory was selected to guide assessment
and interpretation because it is based on a more
thorough network of validity evidence than any
other contemporary multidimensional model of
intelligence within the psychometric tradition (see
Carroll, 1993; Horn & Blankson, Chapter 3, this
volume; McGrew, 2005; Messick, 1992; Schneider
& McGrew, Chapter 4, this volume; Sternberg &
Kaufman, 1998). According to Daniel (1997), the
strength of the multiple-cognitive-abilities (CHC)
model is that it was arrived at “by synthesizing hun-
dreds of factor analyses conducted over decades by
independent researchers using many different col-
lections of tests. Never before has a psychometric
ability model been so firmly grounded in data”
(pp. 1042-1043). Because CHC theory is discussed
in detail by Schneider and McGrew in Chapter 4
of this volume, it is not described in detail here.

CHC Broad (Stratum ) Classifications
of Major Ability Tests

Using the results of a series of cross-battery confir-
matory factor analysis (CFA) studies of the major
intelligence batteries (see Keith & Reynolds,
2010, for a review) and the task analyses of many
cognitive test experts, Flanagan and colleagues
classified the subtests of the major cognitive,
neuropsychological, and achievement batteries
according to the particular CHC broad abilities

they measured (e.g., Flanagan, Alfonso, Ortiz, &

Dynda, 2010; Flanagan, Ortiz, Alfonso, & Mas-
colo, 2006; Flanagan et al., 2007, 2012; McGrew,
1997; McGrew & Flanagan, 1998; Reynolds,
Keith, Flanagan, & Alfonso, 2011). To date, hun-
dreds of CHC broad-ability classifications have

been based on the results of these studies. These
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TABLE 19.1. Porallel Needs in Assessment-Related Fields Addressed
by the Cross-Battery Assessment (XBA) Approuch

Need within assessmentrelated fields®

Need addressed by the XBA approach

School psychology, clinical psychology, and
neuropsychology have lagged in the development of
conceptual models of the assessment of individuals.
There is a need for the development of contemporary
models.

It is likely that there is a need for events external
to a field of endeavor to give impetus to new
developments and real advances in that field.

There is a need for truly unidimensional assessment
instruments for children and adults. Without them,

valid interpretations of test scores are problematic at
best.

There is a need to utilize a conceptual framework to
direct any approach to assessment. This would aid
hoth in the selection of instruments and methods,
and in the interpretation of test findings.

It is necessary for the conceptual framework or model
underlying assessment to incorporate various aspects
of neuropsychological and cognitive functioning,
which can be described in terms of constructs

that are recognized in the neuropsychological and
cognitive psychology literature.

There is a need to adopt a conceptual framework
that allows for the measurement of the full range
of behavioral functions subserved by the brain.
Unfortunately, in neuropsychological assessment
there is no inclusive set of measures that is
standardized on a single normative population.

Because there are no truly unidimensional measures
in psychological assessment, there is a need to select
subtests from standardized instruments that appear
to reflect the neurocognitive function of interest. In
neuropsychological assessment, therefore, the aim is
to select those measures that, on the basis of careful
task analysis, appear mainly to tap a given construct.

The XBA approach provides a contemporary model for
measurement and interpretation of cognitive and academic
abilities and neuropsychological processes.

Carroll and Horn's fluid—crystallized theoretical models
and systematic programs of research in cognitive
psychology provided the impetus for the XBA approach
and led to the development of better assessment
instruments and interpretive procedures.

Several scale and composite measures on ability
batteries are mixed, containing excess reliable variance
associated with a construct irrelevant to the one
intended for interpretation. The XBA approach ensures
that assessments include composites or clusters that are
relatively pure representations of Cattell~-Horn—Carroll
(CHC) broad and narrow abilities, allowing for valid
measurement and interpretation of multiple, relatively
distinct abilities.

The XBA approach to assessment is based mainly on CHC
theory as well as sound measurement and interpretive
procedures. Since this approach links all the major
intelligence barteries, academic achievement tests, and
selected neuropsychological instruments to this theory,
both selection of tests and interpretation of test findings
are made within the context of an overarching conceptual
framework.

The XBA approach incorporates various aspects of
neuropsychological and cognitive ability functions, which
are described in terms of constructs that are recognized in
the related literature.

XBA allows for the measurement of a wide range of broad
and narrow cognitive abilities specified in CHC theory.
Although an XBA norm group does not exist, the method
of crossing batteries to obtain a broad assessment of human
cognitive abilities is grounded in sound psychometric
principles and procedures.

The XBA approach is defined in part by a CHC
classification system. Subtests from the major intelligence
batteries, academic achievement tests, and selected
neuropsychological instruments were classified as
measures of broad and narrow CHC constructs. Use of
these classifications allows practitioners to be reasonably
confident that a given test taps a given construct.

(cont.)
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TABLE 19.1. (cont)

CONTEMPORARY INTERPRETIVE APPROACHES

Need within assessmentrelated fields®

Need addressed by the XBA approach

It is clear that an eclectic approach is needed in
the selection of measures——preferably subtests
rather than the omnibus IQs, in order to gain more
specificity in the delineation of patterns of function
and dysfunction.

There is a need to solve the potential problems that
can arise from crossing normative groups as well as
sets of measures that vary in reliability.

The XBA approach ensures that two or more relatively
pure, but qualiratively different, indicators of each broad
cognitive ability are represented in an assessment of
broad CHC constructs. Two or more qualitatively similar
indicators are necessary to make inferences about specific
or narrow CHC constructs. The XBA approach is eclectic
in its selection of measures, but attempts to represent all
broad and narrow abilities and processes of interest by
using a subset of measures from one battery to augment
another battery.

In the XBA approach, one can typically achieve baseline

data in cognitive functioning across seven or eight CHC .
broad abilities and processes through the use of two 7
well-standardized batteries that were normed within a few

years of one another; this minimizes the effects of error

due to norming differences. Also, since interpretation

of both broad and narrow CHC abilities is made at the

cluster (rather than subtest) level, issues related to low

reliability are less problematic in this approach. Alsa,

because confidence intervals are used for all broad- and

narrow-ability clusters, the effects of measurement error

are reduced further. Additionally, any and all evidence

of weakness, deficit, or dysfunction must have ecological

validity {see Flanagan et al., 2012, for details).

nformation obtained, in part, from Wilson (1992).

classifications of cognitive, neuropsychological,
and achievement batteries assist practitioners in
identifying measures that assess the various broad
and narrow abilities represented in CHC theory.
Classification of tests at the broad-ability level is
necessary to improve upon the validity of cogni-
tive assessment and interpretation. Specifically,
broad-ability classifications ensure that the CHC
constructs underlying assessments are minimally
affected by construct-irrelevant variance (Messick,
1989, 1995). In other words, knowing what tests
measure what abilities enables clinicians to orga-
nize tests into construct-relevant clusters—clusters
that contain only measures thar are relevant to
the construct or ability of interest (McGrew &
Flanagan, 1998).

To clarify, construct-irrelevant variance is pres-
ent when an “assessment is too broad, contain-
ing excess reliable variance associated with other
distinct constructs . . . that affects responses in a
manner irrelevant to the interpreted constructs”
(Messick, 1995, p. 742). For example, the Wechsler
Intelligence Scale for Children—Fourth Edition
(WISC-1V; Wechsler, 2003) Perceptual Reason-
ing Index (PRI) has construct-irrelevant variance
because, in addition to its two indicators of Gf

(i.e., Picture Concepts, Matrix Reasoning), it has
an indicator of Gv (i.e., Block Design). Therefore,
the PRI is a mixed measure of two relatively dis-
tinct, broad CHC abilities (Gf and Gv); it con-
tains reliable variance (associated with Gv) thatis
irrelevant to the interpreted construct of Gf. The
PRI represents a grouping together of subtests on
the basis of factor analysis and face validity (e.g;
grouping tests together that appear to measure the
same comumon construct) the latter of which may
result in an inappropriate aggregation of subtests
that can actually decrease reliability and valid-
ity {Epstein, 1983). Through CHC-driven CEFA,
Keith, Fine, Reynolds, Taub, and Kranzler (2006)
showed that a five-factor model that included Gf
and Gv (not PRI) fit the WISC-IV standardization
data equally well as the four-factor Wechsler model.
As a result of their analysis, Gf and Gv compos-
ites for the WISC-IV were provided in Flanagan
and Kaufman (2004, 2009) and are recommended
in the XBA approach because they contain only
constructrelevant variance (Flanagan et al,
2012).

Construct-irrelevant variance can also oper
ate at the subtest (as opposed to composite) level.
For example, a Verbal Analogies test (e.g., “Sun
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FIGURE 19.1. Overview of the CHC XBA approach. XBA DMIA is the XBA Data Management and In-
terpretive Assistant. This program (described in Table 19.6) automates the XBA approach. *These steps are
described in Essentials of Cross-Battery Assessment (Flanagan et al., 2007, 2012).

is to day as moon is to "} measures
both Ge and Gf. That is, in theory-driven factor-
analytic studies, Verbal Analogies tests have sig-
nificant loadings on both the Gc and Gf factors
{e.g, Woodcock, 1990). Therefore, this test is
considered factorially complex—a condition that
complicates interpretation. For example, is poor
performance due to low vocabulary knowledge
[Gel or to poor reasoning ability [Gf], or both?

In short, interpretation is less complicated
when composites are derived from relatively pure
measures of the underlying construct. Conversely,
“any test that measures more than one common
factor to a substantial degree yields scores that are
psychologically ambiguous and very difficult to in-
terpret” (Guilford, 1954, p. 356; cited in Briggs &
Cheek, 1986). Therefore, cross-battery assessments
are typically designed using only empirically strong
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is to day as moon is to ”) measures
both Ge and Gf. That is, in theory-driven factor-
analytic studies, Verbal Analogies tests have sig-
nificant loadings on both the Gc and Gf factors
(e.g, Woodcock, 1990). Therefore, this test is
considered factorially complex—a condition that
complicates interpretation. For example, is poor
performance due to low vocabulary knowledge
[Gc] or to poor reasoning ability [Gf], or both?

In short, interpretation is less complicated

when composites are derived from relatively pure
measures of the underlying construct. Conversely,
“any test that measures more than one common
factor to a substantial degree yields scores that are
psychologically ambiguous and very difficult to in-
terpret” (Guilford, 1954, p. 356; cited in Briggs &
Cheek, 1986). Therefore, cross-battery assessments
are typically designed using only empirically strong
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or moderate (but not factorially complex or mixed)
measures of CHC abilities (Flanagan et al.,, 2007,
2012; McGrew & Flanagan, 1998).

CHC Narrow {Strafum [}
Classifications of Major Ability Tests

Narrow-ability classifications were originally re-
ported in McGrew (1997), then later reported
in McGrew and Flanagan (1998) and Flanagan
and colleagues (2000) after minor modifications.
Flanagan and her colleagues continued to gather
content validity data on cognitive ability tests and
expanded their analyses to include tests of aca-
demic achievement {Flanagan, Ortiz, Alfonso, &
Mascolo, 2002; Flanagan et al., 2006) and, more
recently, tests of neuropsychological processes
(Flanagan et al, 2010, 2012). Classifications of
cognitive ability tests according to content, format,
and task demand at the narrow-ability (stratum 1)
level were necessary to improve further upon the
validity of cognitive ability assessment and inter-
pretation. Specifically, these narrow-ability classi-
fications were necessary to ensure that the CHC
constructs underlying assessments are well repre-
sented (McGrew & Flanagan, 1998). According
to Messick (1995), construct underrepresentation
is present when an “assessment is too narrow and
fails to include important dimensions or facets of
the construct” (p. 742).

Interpreting the Woodcock-Johnson 11 Tests of
Cognitive Abilities (W] 1I; Woodcock, McGrew,
& Mathet, 2001, 2007) Concept Formation (CF)
test as a measure of fluid intelligence (i.e., the broad
Gf ability) is an example of construct underrepre-
sentation. This is because CF measures one narrow
aspect of Gf {viz., inductive reasoning). At least
one other Gf measure {(i.e,, subtest) that is qualita-
tively different from inductive reasoning is neces-
sary to include in an assessment to ensure adequate
representation of the Gf construct (e.g., a measure
of general sequential [or deductive] reasoning).
Two or more qualitatively different indicators (i.e.,
measures of two or more narrow abilities subsumed
by the broad ability) are needed for adequate con-
struct representation (see Comrey, 1988; Messick,
1989, 1995). The aggregate of CF (a measure of in-
ductive reasoning at the narrow-ability level) and
the W] Il Analysis—Synthesis test (a measure of
deductive reasoning at the narrow-ability level),
for example, would provide an adequate estimate
of the broad Gf ability because these tests are
strong measures of Gf and represent qualitatively
different aspects of this broad ability.

The Verbal Comprehension Index (VCI) of the
Wechsler Adult Intelligence Scale—Fourth Edi-
tion (WAISIV, Wechsler, 2008) is an example
of good construct representation. This is because
the VCI includes Vocabulary (lexical knowledge),
Similarities (language development/lexical knowl
edge), and Information (general information),
which represent qualitatively different aspects. of
Ge.

Most intelligence batteries yield construce
relevant composites, although some of these com-
posites underrepresent the broad ability intended
to be measured. This is because construct under
representation can also occur when the composite
consists of two or more measures of the same nag
row (stratum 1) ability. For example, the Number
Recall and Word Order subtests of the Kaufman
Assessment Battery for Children-—Second Edi-
tion (KABC-II; Kaufman & Kaufman, 2004) were
intended to be interpreted as a representation of
the broad Gsm ability. However, these subtests
primarily measure memory span, a narrow abil:
ity subsumed by Gsm. Thus the Gsm cluster. of
the KABC-II is more appropriately interpreted as
memory span {a narrow ability) than as an esti:
mate of the broad ability of short-term memory.

“A scale [or broad CHC ability cluster] will
yield far more information—and, hence, be a more
valid measure of a construct—if it contains more
differentiated items [or tests]” (Clarke & Watson,
1995, p. 311). The XBA approach circumvents-the
misinterpretations that can result from underrep-
resented constructs by specifying the use of two
or more qualitatively different indicators to repre-
sent each broad CHC ability. In order to ensute
that qualitatively different aspects of broad abili-
ties are represented in assessment, classification of
cognitive and academic ability tests at the narrow-
ability {stratum I) level was necessary (McGrew &
Flanagan, 1998). The subtests of current cognitive
batteries, special-purpose tests (including neurop-
sychological tests), and achievement tests have
been classified at both the broad- and narrow-
ability levels (see Flanagan et al., 2006, 2007, 2010
Flanagan, Alfonso, & Mascolo, 2011).

In sum, the classifications of tests at the broad-
and narrow-ability levels of CHC theory guard
against two ubiquitous sources of invalidity irs as-
sessment: construct-itrelevant variance and con-
struct underrepresentation. Taken together, CHC
theory and the CHC classifications of tests that
underlie the XBA approach provide the necessary
foundation from which to organize assessments
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that are theoretically driven, comprehensive, and
supported by research.

RATIONALE FOR THE XBA APPROACH

The XBA approach has significant implicarions
for practice, research, and test development (see
Figure 19.1). A brief discussion of these implica-
tions follows.

Practice

The XBA approach provides “a much needed
and updated bridge between current intellectual
theory and research and practice” (Flanagan &
McGrew, 1997, p. 322). The need for the XBA
“bridge” became evident following a review of
the results of several cross-battery factor analyses
conducted prior to 2000. In particular, the results
demonstrated that none of the intelligence bar
teries in use at that time contained measures that
sufficiently approximated the full range of broad
abilities defining the structure of intelligence spec-
ified in contemporary psychometric theory {see
Table 19.2; see also Alfonso, Flanagan, & Radwan,
2005, for a comprehensive discussion of these find-
ings). Indeed, the joint factor analyses conducted
by Woodcock (1990) suggested that it might be
necessary to “cross” batteries to measure a broader
range of cognitive abilities than that provided by a
single intelligence battery.

As may be seen in Table 19.2, most batteries
fell far short of measuring all seven of the broad
cognitive abilities listed. Of the major intelligence
batteries in use prior to 2000, most failed to mea-
sure three or more broad CHC abilities {viz., Ga,
Gir, Gf, Gs) that were (and are) considered im-
portant in understanding and predicting school
achievement (Flanagan et al., 2006; McGrew &
Wendling, 2010). In fact, Gf, often considered to
be the essence of intelligence, was either not mea-
sured or not measured adequately by most of the
intelligence batteries included in Table 192 (ie.,
WISC-II, WAIS-R,WPPSIR, K-ABC, and CAS)
{Alfonso et al., 2005).

The finding that the abilities not measured by
the intelligence batteries listed in Table 19.2 are
important in understanding children’s learning
difficulties provided much of the impetus for devel-
oping the XBA approach (McGrew & Flanagan,
1998). In effect, the XBA approach was developed
to systematically replace the dashes in Table 19.2
with tests from another battery. As such, this ap-
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proach guides practitioners in the selection of tests
that together provide measurement of abilities
that can be considered sufficient in both breadth
and depth for the purpose of addressing referral
concerns.

Another contribution of the XBA approach
to practice was that it facilitated communication
among professionals. Most scientific disciplines
have a standard nomenclature (ie., a common
set of terms and definitions) that facilitates com-
munication and guards against misinterpretation
{(McGrew & Flanagan, 1998). For example, the
standard nomenclature in chemistry is reflected
in the periodic table of elements; in biology, it is
reflected in the classification of animals accord-
ing to phyla; in psychology and psychiatry, it is
reflected in the Diagnostic and Statistical Manual of
Mental Disorders; and in medicine, it is reflected in
the International Classification of Diseases. Under-
lying the XBA approach is a standard nomencla-
ture or table of human cognitive abilities (McGrew
& Flanagan, 1998) that includes classifications of
hundred of tests according to the broad and nar-
row CHC abilities they measure (see also Alfonso
et al., 2005; Flanagan & Ortiz; 2001; Flanagan et
al., 2002, 2006, 2007, 2010, 2012). The XBA clas-
sification system has had a positive impact on com-
munication among practitioness; has improved our
understanding of and guided the research on the
relations between cognitive and academic abili-
ties (Flanagan et al,, 2011; McGrew & Wendling,
2010); and has resulted in improvements in the
measurement of cognitive constructs, as may be
seen in the design and structure of current cogni-
tive batteries.

Finally, the XBA approach offers practitioners
a psychometrically sound means to identifying
population-relative (or normative) strengths and
weaknesses. Because the approach focuses inter-
pretation on cognitive ability clusters (ie., via
combinations of constructrelevant subtests) that
contain either qualitatively different indicators of
each CHC broad-ability construct (to represent
broad-ability domains) or qualitatively similar in-
dicators of narrow abilities (to represent narrow- ot
specific-ability domains), the identification of nor-
mative strengths and weaknesses via XBA is pos-
sible. Adhering closely to the guiding principles of
the approach (described later) will help to ensure
that the identified strengths and weaknesses may
be interpreted in a theoretically and psychometri-
cally sound manner. In sum, the XBA approach
addresses the long-standing need within the en-
tire field of assessment, from learning disabilities
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to neuropsychological assessment, for methods
that “provide a greater range of information about
the ways individuals learn—the ways individu-
als receive, store, integrate, and express informa-
tion” {Brackett & McPherson, 1996, p. 80; see also
Decker, 2008).

Test Developmeni

Although there was substantial evidence of at least
eight or nine broad cognitive CHC abilities by the
late 1980s, the tests of the time did not reflect this
.diversity in measurement. For example, Table 19.2
shows that the WPPSIR, K-ABC, KAIT, WAIS-
R, and CAS batteries (see the footnotes to this
and subsequent tables for full names of most test
batteries from this point on) only measured two
or three broad CHC abilities adequately. The
WPPSI-R primarily measured Gv and Gc. The
K-ABC primarily measured Gv and Gsm, and to
a much lesser extent Gf; the KAIT primarily mea-
sured Ge and Glr, and to a much lesser extent Gf
and Gv. The CAS measured Gs, Gsm, and Gv.l
Finally, while the DAS, SB-1V, and WISC-III did
not provide sufficient coverage of abilities to nar-
row the gap between contemporary theory and
practice, their comprehensive measurement of ap-
proximately four CHC abilities was nonetheless
an improvement over the previously mentioned
batteries. Table 19.2 shows that only the WJ-R in-
cluded measures of all broad cognitive abilities as
compared to the other batreries available at that
time. Nevertheless, most of the broad abilities were
not measured adequately by the WJ-R (Alfonso et
al., 2005; McGrew & Flanagan, 1998).

In general, Table 19.2 shows that Gf, Gsm, Gl,
Ga, and Gs were not measured well by the major-
ity of intelligence batteries published before 2000.
Therefore, it was clear that most test authors did
not use contemporary psychometric theories of
the structure of cognitive abilities to guide the de-
velopment of their intelligence batteries. As such,
a substantial theory—practice gap existed; that
is, theories of the structure of cognitive abilities
were far in advance of the instruments used to op-
erationalize them. In fact, prior to the mid-1980s,
theory seldom played a role in intelligence test
development. The numerous dashes in Table 19.2
exemplify the theory-practice gap that existed in
the field of intellectual assessment at that time
(Alfonso et al., 2005).

In the past decade particularly, CHC theory
has had a significant impact on the revision of
old and development of new intelligence batter-

ies. For example, a wider range of broad and nar- -
row abilities is represented in current intelligence
batteries than in previous editions of these tests.
Table 19.3 provides several salient examples of the
impact that CHC theory and the XBA classifica-
tions have had on intelligence test revision over
the past two decades. This table lists the major in-
telligence tests that have been revised since 2000
in the order in which they were revised, beginning
with those tests with the greatest number of years
between revisions (i.e., KABC). Not included in
Table 193 are fairly dated tests that have vet to
be revised (e.g., the CAS). As is obvious from a
review of Table 19.3, CHC theory and XRA clas-
sifications have had a significant impact on test :
development {Alfonso et al., 2005).

Of the seven intelligence batteries that were re-
vised since 2000, the test authors of four clearly
used CHC theory and XBA classifications as
blueprint for test development (ie., the WJ III,
SB5, KABC-I, and DAS-I). Only the authors of
the Wechsler scales (i.e., the WPPSLII, WISC-
IV, and WAIS-IV) did not state explicitly that
CHC theory was used as a guide for revisior.
Nevertheless, the authors of the Wechsler scales
have acknowledged the research of Cattell, Horn,
and Carroll in their most recent test manuals
(Wechsler, 2002, 2003, 2008). Presently, as Table
19.3 suggests, nearly all intelligence batteries that
are used with some regularity subscribe either ex-
plicitly or implicitly to CHC theory (Alfonso et al.,
2005; Flanagan et al., 2006, 2012).

Convergence toward the incorporation of CHC
theory is also seen clearly in Table 19.4. This table
is similar to Table 19.2 except that it includes all
intelligence battery revisions published after 2000,
A comparison of Table 19.2 and Table 19.4 shows
that many of the gaps in measurement of broad
cognitive abilities have been filled in the revisions,
Specifically, the majority of test revisions pub-
lished after 2000 now measure four or five broad
cognitive abilities adequately (see Table 194}, as
compared to two to three (see Table 19.2). For ex-
ample, Table 194 shows that the WISC-IV mea
sures Gf, Gc, Gv, Gsm, and Gs, while the KABC:
II measures Gf, Ge, Gv, and Glr adequately, and
to a lesser extent Gsm. The WAIS-IV measuzes
Ge, Gy, Gsm, and Gs adequately, and to a lesser
extent Gf, while the WPPSIII measures Gf, G¢,
Gv, and Gs adequately. Finally, the SB5 measures
four CHC broad abilities (i.e., Gf, Ge, Gv, Gsrn)
(Alfonso et al., 2005).

Table 19.4 shows that the DAS-II and the W] 111

include measures of all the major broad cognitive




TABLE 19.3. Impact of CHC Theory and XBA on Intelligence Test Revision

Test (year of publication)
CHC and XBA impact

Revision {year of publication)

CHC and XBA impact

K-ABC (1983)

No obvious impact.

SB-1V (1986)

Used a three-level hierarchical model of

the structure of cognitive abilities to guide
construction of the test. The top level included

a general reasoning factor or g; the middle level
included three broad factors called Crystallized
Abilities, Fluid-Analytic Abilities, and Short-Term
Memory; the third level included more specific
factors, including Verbal Reasoning, Quantitative
Reasoning, and Abstract/Visual Reasoning.

WPPSLR (1989}

No obvious impact.

WI-R (1989)

Modern GE£Gc theory was used as the cognitive
model for test development. Included two
measures of each of seven broad abilities.

WISC-II (1991)

No obvious impact.

DAS (1990)

No obvious impact.

WAIS.IIL (1997)

Enhances the measurement of fluid reasoning by
adding the Matrix Reasoning subtest. Includes
four index scores that measures specific abilities
more purely than the traditional IQs. Includes

a Working Memory Index, based on research
indicating its importance for academic success.

KABC-II (2004)

Provides a second global score that includes fluid and crystallized
abilities. Includes several new subtests measuring reasoning.
Interpretation of test performance may be based on CHC theory or
Luria’s theory. Provides assessment of five CHC broad abilities.

SB5 (2003)

CHC theory has been used to guide test development. Increases
the number of broad factors from four to five. Includes a Working
Memory factor, based on research indicating its importance for
academic success.

WPPSLIII (2002)

Incorporates measures of Processing Speed that yield a Processing
Speed Quotient, based on recent research indicating the importance
of processing speed for early academic success. Enhances the
measurement of fluid reasoning by adding the Matrix Reasoning and
Picture Concepts subtests.

W7 111 (2001)

CHC theory has been used as a “blueprint” for test development.
Includes two or three qualitatively different narrow abilities for each
broad ability. The combined cognitive and achievement batteries of
the W] 11 include nine broad abilities comprised in CHC theory.

WISC-IV (2003)

Fliminates Verbal and Performance 1Qs. Replaces the Freedom from
Distractibility Index with the Working Memory Index. Replaces

the Perceptual Organization Index with the Perceptual Reasoning
Index. Enhances the measurement of fluid reasoning by adding the
Matrix Reasoning and Picture Concepts subtests. Enhances the
measurement of Processing Speed with the Cancellation subtest.

DAS-11 (2007)

Five CHC broad abilities are well represented in the DAS-IL Others
are represented by diagnostic subtests.

WAIS-IV (2008)

Eliminates Verbal and Performance 1Qs. Replaces the Perceptual
Organization Index with the Perceptual Reasoning Index. Enhances
the measurement of fluid reasoning by adding the Figure Weights and
Visual Puzzles subtests. Enhances measurement of Processing Speed
with the Cancellation subtest.

Note. K-ABC, Kaufman Assessment Battery for Children (Kaufman & Kaufman, 1983); KABCL, Kaufman Assessment Battery for Chil-
dren— Second Edition {Kaufman & Kaufman, 2004); SB-1V, Stanford-Binet Intelligence Scale: Fourth Edition (Thorndike, Hagen, & Sat-
tler, 1986); SBS, Stanford-Binet Intelligence Scales, Fifcth Edition (Roid, 2003); WAIS-UII, Wechsler Adult Intelligence Scale—Third Edi-
tion (Wechsler, 1997); WAIS-1V, Wechsler Adult Intelligence Scale—Fourth Edition (Wechlser, 2008); WPPSLR, Wechsler Preschool and
Primary Scale of Intelligence—Revised (Wechsler, 1989); WPPSLIIL, Wechsler Preschool and Primary Scale of Intelligence—Third Edition
(Wechsler, 2002); WI-R, Woodcock-Johnson Psycho-Educational Battery—Revised (Woodeock & Johnson, 1989); W] 111, Woodcock-
Johnson 1 Tests of Cognitive Abilities (Woodcock, McGrew, & Mather, 2001); WISC-I1, Wechster Intelligence Scale for Children—Third
Edition (Wechsler, 1991); WISC-1V, Wechsler Intelligence Scale for Children—Fourth Edition (Wechsler, 2003); DAS, Differential Ability
Scales (Elliott, 1990); DAS-IL, Differential Ability Seales—Second Edition (Elliott, 2007).
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ahilities and now measures these abilities. The W]

111 measures all broad abilities adequately whereas

the DAS-II measures five adequately, leaving two

(Ga, Gs) underrepresented. Also, a comparison of
Tables 19.2 and 194 indicates that two broad abili-

ties not measured by many intelligence batteries
prior to 2000 are now measured by the majority of
revised intelligence batteries available today—that
is, Gf and Gsm. These broad abilities may be bet-
ter represented on revised (and new) intelligence
batteries because of the accumulating research
evidence regarding their importance in overall
academic success (see Flanagan & Alfonso, 2011).
Finally, Table 194 reveals that these intelligence
batteries continue to fall short in their measure-
ment of three CHC broad abilities—specifically,
Glr, Ga, and Gs. In addition, these batteries do not
provide adequate measurement of most specific or
narrow CHC abilities, many of which are impor-
tant in predicting academic achievement. Thus,
although there is greater coverage of CHC broad
abilities now than there was just a few years ago,
the need for the XBA approach to assessment re-
mains, particularly to ensure better measurement
and interpretation of narrow abilities (Alfonso et

al., 2005; Flanagan et al., 2007, 2012).

APPLICATION OF
THE XBA APPROACH

Guiding Principles

In order to ensure that XBA procedures are theo-
retically and psychometrically sound, it is recom-
mended that practitioners adhere to several guid-
ing principles (McGrew & Flanagan, 1998). These
principles are listed in Figure 19.1 and are defined
briefly below.

First, a practitioner should select a comprehen-
sive intelligence battery as the core battery in as-
sessment. It is expected that the battery of choice
will be one that is deemed most responsive to re-
ferral concerns. These batteries may include (but
are certainly not limited to) the Wechsler scales,
W] I, SBS5, DAS-L, and KABCHL It is impor-
tant to note that the use of co-normed tests (e.g.,
the W] III Tests of Cognitive Abilities and Tests
of Achievement, the KABC-II and Kaufman Test
of Educational Achievement—Second Edition
[KTEA]) may allow for the widest coverage of
broad and narrow CHC abilities and processes.

Second, practitioners should use subtests and
clusters/composites from a single battery whenever
possible to represent broad CHC abilities. In other

CONTEMPORARY INTERPRETIVE APPROACHES

words, best practices involve using actual norms
whenever they are available, in lieu of arithmetic
averages of scaled scores from different batteries.In
the past, it was necessary to convert subtest scaled
scores from different batteries to 2 common met
ric and then average them (after determining that
there was a nonsignificant difference between the
scores) in order to build constructrelevant CHC
broad-ability clusters. Because the development of
current intelligence batteries has benefited greatly
from CHC theory and research, this practice is sel-
dom necessary at the broad-ability level. It contin-
ues to be necessary at the narrow-ability level and
for testing hypotheses about aberrant performance
within broad-ability domains (see Flanagan et al,,
2007, 2012, for details).
Third, when constructing CHC broad- and
narrow-ability clusters, practitioners should select
tests that have been classified through an accept
able method, such as through CHC theory-driven
factor analyses or expert-consensus content valid-
ity studies. All test classifications included in the
works of Flanagan and colleagues have been classi-
fied through these acceptable methods (Flanagan
et al., 2007, 2012). For example, when practitioners
are constructing broad-ability (stratum II) ability
composites or clusters, relatively pure CHC indica-
tors should be included (i.e., tests that had either
strong or moderate {but not mixed] loadings ot
their respective factors in theory-driven within-
or cross-battery factor analyses). Furthermore, to
ensure appropriate construct representation when
practitioners are constructing broad-ability (stra-
tum 11) composites, two or more qualitatively differ-
ent narrow-ability (stratum 1) indicators should be
included to represent each domain. Without em-
pirical classifications of tests, constructs may not
be adequately represented; therefore, inferences
about an individuals broad (strarum 11) ability
cannot be made confidently. Of course, the more
broadly an ability is represented (i.e., through the
derivation of composites based on multiple quali-
tatively different narrow-ability indicators), the
more confidence practitioners can have in draw-
ing inferences about the broad ability underlying
a composite. A minimum of two qualitatively dif
ferent indicators per CHC broad ability is recom-
mended in the XBA approach for practical reasons
(viz., time-efficient assessment). Noteworthy is the
fact that most intelligence tests also include only
two qualitatively different indicators (subtests} to
represent broad abilities, which is why construct-
ing broad-ability clusters in the XBA approach 15
seldom necessary.



Cross-Battery Assessment

Fourth, when at least two qualitatively differ-
ent indicators of a broad ability of interest is not
available on the core battery, then a practitioner
should supplement the core battery with at least
two qualitatively different indicators of that broad
ability from another battery. In other words, if an
evaluator is interested in measuring auditory pro-
cessing (Ga), and the core battery includes only
one or no Ga subtests, then the evaluator should
select a Ga cluster from another battery to supple-
ment the core battery. This practice ensures that
actual norms are used for interpreting broad-ability
performance whenever they are available.

Fifth, when crossing batteries (e.g., augmenting
a core battery with relevant CHC clusters from an-
other battery) or when constructing CHC narrow-
ability clusters using tests from different batteries
(e.g., averaging scores when the narrow-ability
cluster of interest is not available), practitioners
should select tests that were developed and normed
within a few years of one another, to minimize the
effect of spurious differences between test scores
that may be attributable to the “Flynn effect”
(Flynn, 1984, 2010). The tests recommended by
Flanagan and her colleagues in their most recent
XBA book include only those that were normed
within 10 years of one another (Flanagan et al,
2012).

Sixth, practitioners should select tests from the
smallest possible number of batteries, to minimize
the effect of spurious differences berween test
scores that may be attributable to differences in
the characteristics of independent norm samples
(McGrew, 1994). In most cases, using selected tests
from a single battery to augment the constructs
measured by any other major cognitive battery is
sufficient to represent the breadth of broad cogni-
tive abilities adequately, as well as to allow for at
least two or three qualitatively different narrow-
ability indicators of most broad abilities {Flanagan
et al., 2007).

Seventh, practitioners should establish ecologi-
cal validity for any and all test performances that
are suggestive of normative weaknesses or deficits.
The finding of a cognitive weakness or deficit is
largely meaningless without evidence of how the
weakness manifests in activities of daily living,
including academic achievement (Flanagan et
al., 2011). The validity of test findings is bolstered
when clear connections are made between the
cognitive dysfunction (as measured by standard-
ized tests) and the educational impact of that dys-
function, for example, as observed in classroom
performance and as may be gleaned from a stu-
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dent’s work samples. To demonstrate, Table 19.5
includes information about {1) the major cognitive
domains of functioning comprising CHC theory,
{2) how deficits in these domains manifest in gen-
eral as well as how they manifest in specific aca-
demic areas, and (3) interventions and recommen-
dations that can be tailored to the unique learning
needs of the individual when such weaknesses are
found.

Noteworthy is the fact that when the XBA guid-
ing principles are implemented systematically and
the recommendations for development, use, and
interpretation of clusters are adhered to, the poren-
tial error introduced through the crossing of norm
groups is negligible (Flanagan et al,, 2007). Addi-
tionally, the authors of Essentials of Cross-Battery
Assessment included software with their book to
facilitate the implementation of the XBA method
and aid in the interpretation of cross-battery data
(see Flanagan et al, 2007). (The XBA approach
may be carried out following a straightforward set
of steps, which are detailed in Flanagan and col-

leagues, 2007, 2012.)

HISTORICAL PERSPECTIVE
AND CURREMT DIRECTIONS
OF THE XBA APPROACH

The preceding discussion was designed to provide
readers with an overview of the foundation, ra-
tionale, and guiding principles that underlie the
XBA approach. Because a definitive discussion
regarding all aspects of the approach was beyond
the scope of this chapter, the reader is referred
to other sources for comprehensive step-by-step
XBA procedures {i.e., Flanagan et al., 2007, 2012).
But beyond what the XBA approach is, and the
manner in which it is implemented, an under-
standing of its evolution provides the perspective
necessary to appreciate its impact and influence
on applied domains of psychology, in particular
cognitive evaluation and interpretation. To that
end, we offer Table 19.6. This table provides an
annotated chronology of some of the more signifi-
cant past and present contributions of the XBA
approach and how it has evolved in response to
practice-based changes in the field. For example,
Flanagan and McGrew (1997) originally devel-
oped the XBA approach based on the need within
the field to narrow the theory—practice gap. That
is, because the major intelligence tests of the time
did not measure the breadth of abilities inherent
in contemporary theory on the structure of cog-
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478 CONTEMPORARY INTERPRETIVE APPROACHES

TABLE 19.6. Past and Present Contributions of the XBA Approach to Psychological
Evaluation

Source Contribution
Flanagan, s First atrempt at merging the Cattell-Horn Gf~Ge theory and Carroll’s three-stratum theory
Genshaft, and (McGrew, 1997), which represented the foundation of Cross-Battery Assessment (XBA}.

Harrison (1997) e First expert consensus study regarding the narrow abilities measured by intelligence tests
(McGrew, 1997), an important component of XBA.
o Introduced the need for XBA and the assumptions, foundations, and operationalized set of
principles that comprise it (Flanagan & McGrew, 1997).

McGrew and e Introduced a step-by-step approach to XBA in an attempt to improve upon the measurement
Flanagan (1998) of cognitive constructs.
» Demonstrated how the XBA approach guarded against two ubiquitous sources of invalidity in

assessment: construct irrelevant variance and construct underrepresentation.

¢ Provided worksheets for organizing assessments according to contemporary Gf~Ge theory and
for conducting XBA.

o Provided a review of the research on the relations between broad and narrow Gf-Ge abilities
and academic (reading and math) and occupational outcomes.

» Provided a desk reference of all the major intelligence tests, which provided important
information for each subtest as a means of informing interpretation of XBA data (e.g., reliability,
validity, standardization sample characteristics, test floors and ceilings, item gradients, variables
influencing subtest performance, g loadings, broad and narrow abilities measured by subtest).

» Provided the first comprehensive set of theory-based classifications of tests in an attempt to
further establish a Gf~Gce nomenclature for the field.

 Highlighted the importance of joint or cross-battery confirmatory factor analytic studies for
understanding the Gf~Ge broad abilities underlying intelligence tests.

e Provided the first set of systematic classifications of ability tests according to degree of cultural
loading and degree of linguistic demand.

Flanagan, e Introduced the “Integrated Cattell-Horn and Carroll Gf—-Ge Model” as the foundation for
McGrew, and cross-battery assessment based on analyses conducted by McGrew (e.g., McGrew, 1997). This
Ortiz (2000) integrated model was renamed “Cattell-Horn—Carroll (CHC) theory” shortly thereafter (see
McGrew, 2005, for details).
e Applied Gf-Ge theory to interpretation of the Wechsler scales.
o Demonstrated that the Wechsler scales included redundancy in the assessment of certain
constructs (e.g, Ge and Gv) and omitted measurement of other important constructs (e.g.,
Gf, Ga, and Glr).
s Offered step-by-step XBA guidelines for augmenting a Wechsler scale so that a broader range of
cognitive abilities could be measured as deemed relevant and necessary vis 3 vis referral concerns.
s Provided a set of worksheets for conducting XBA with the Wechsler scales.

Flanagan and s Used CHC theory as the foundation for XBA.

Qrtiz (2001) Expanded test classifications to include a variety of special-purpose tests in addition to the
major intelligence tests.

Included more comprehensive coverage of test interpretation.

Provided updated and improved XBA worksheets.

Expert consensus studies provided the basis for narrow-ability classifications of cognitive tests.
Refined classifications of ability tests according to degree of cultural loading and degree of
linguistic demand.

2 2 & ©

Flanagan, Ortiz, ® Extended the XBA approach to achievement tests.
Alfonso, and o Included the largest expert consensus study of the narrow abilities underlying ability tests.
Mascolo (2002) Provided an updated review of the literature on the relations between cognitive abilities and
reading and math achievement. Review was expanded to include the area of written language.
o Demonstrated how to use the XBA approach within the context of a CHC-based operational
definition of SLD.
¢ Provided a desk reference of achievement tests, which provided important information for
each subtest (e.g., reliability, validity, standardization sample characteristics, test floors and
ceilings, broad and narrow abilities measured by each subtest).
o Included tables of the qualitative characteristics of individual achievement subtests from 48

batteries—information that informs test selection for XBA as well as interpretation. )
{cont.
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TABLE 19.6. (cont)

Source

Contribution

Flanagan and
Kaufman (2004,
2009)

Flanagan and

Harrison (2005)

Flanagan, Ortiz,
Alfonso, and
Mascolo (2006)

Flanagan, Ortiz,
and Alfonso
(2007)

Flanagan,
Alfonso, Ortiz,
and Dynda
(2010)

This volume

&

Provided a CHC interpretive framework for the WISC-V, thereby facilitating the use of this
instrument in the XBA approach.

Included actual norms for seven CHC-based clinical clusters, including narrow-ability clusters
that were incorporated into the XBA approach.

Automated the CHC-interpretation method for the WISC-V (program included on CD that
accompanies the book).

Detailed origins of the XBA approach and the theoretical and research foundation upon
which it was based (McGrew, 1997, 2005).

Detailed the manner in which CHC theory and the XBA approach influenced test
development (Alfonso, Flanagan, & Radwan, 2005).

Highlighted the XBA approach as an example of the current “wave” of intelligence test
interpretation: application of theory (Kamphaus, Winsor, Rowe, & Kim, 2005)

Included variation in task characteristics of the subtests of over 50 achievement batteries
information that informs test selection for XBA as well as interpretation.

Updated CHC-based classifications of achievement tests.

Provided a desk reference of achievement tests, which provided important information for
each subtest {e.g., reliability, validity, standardization sample characteristics, test floors and
ceilings, broad and narrow abilities measured by each subtest).

Revised and refined the operational definition of SLD and demonstrated how to use the XBA
approach within the context of this definition.

Introduced Academic Clinical Clusters according to the eight areas of specific learning
disability listed in IDEA 2004.

Introduced automated XBA worksheets in a program called the XBA Data Management and
Interpretive Assistant (DMIA).

Introduced an automated Culture~Language Interpretive Matrix (C-LIM) program to evaluate
whether test performance systematically declines as a function of increased culture and
language demands for English language learners.

Introduced an automated program called the SLD Assistant. This program was intended to
assist in determining whether an individual was of at least average overall intellectual ability
despite cognitive deficits in one or more specific areas.

Uses core tests {and supplemental tests as may be necessary) from a single battery, rather than
selected components of a battery, as part of the assessment because (1) current intelligence
tests have better representation of the broad CHC abilities and use only two or three subtests
to represent them; and (2) the broad abilities measured by current intelligence batteries are
typically represented by qualitatively different indicators that are relevant only to the broad
ability intended to be measured.

Greater emphasis placed on use of actual norms, rather than averages. Averages are obtained
under a selected few circumstances (e.g., narrow-ability level).

Expanded coverage of CHC theory to include abilities typically measured on achievement
tests (e.g., Grw, Gg, Ga), providing additional information useful in the identification of
specific learning disabilities.

o Addressed the “disorder in a basic psychological process” language of IDEA {2004).

Demonstrated how the XBA approach might be used to operationalize the “pattern of
strengths and weaknesses” language of the Federal Regulations (2006).

Extended CHC classifications to neuropsychological instruments, thus expanding the range of
instruments that might be used in the XBA approach.

Applied neuropsychological domain classifications to cognitive tests, which was intended to
expand the interpretive options for XBA data.

Application of XBA principles to neuropsychological evaluation.

Expanded CHC theory to include 16 broad abilities and over 80 narrow abilities (Schneider &
McGrew, Chapter 4)
Emphasized the relevance of the XBA approach for augmenting stand-alone batteries (e.g.,

McCallum & Bracken, Chapter 14)

{cont.)




TABLE 19.6. (conf,)

Source

Contribution ‘ |

Flanagan, Ortiz,
and Alfonso
(2012)

L3

Expands coverage of CHC theory to include abilities not measured by most major intelligence
and cognitive batteries (e.g., Gh-tactile abilities, Gk-kinesthetic abilities).
Incorporates and integrates all current intelligence batteries (ie., WL, WPPSI-1,
WISC-1V, SB5, KABC-IL, DAS-IL, and WAIS-1V), tests of academic achievement, and
selected neuropsychological instruments.

Provides a stronger emphasis on using actual norms when available.

Includes more stringent guidelines for averaging subtest scores from the same or different
batteries under specific circumstances.

Summarizes current research on the relations between cognitive abilities and processes and
academic skills and places even greater emphasis on forming narrow CHC ability clusters
given their importance in understanding academic outcomes.

The DMIA was revised and incorporates and integrates all features of the XBA approach and
includes interpretive statements. It also includes tabs for all current intelligence batteries,
major achievement tests (e.g., WJ 111 Tests of Achievement), and co-normed (e.g, KABC-II
and KTEA-1D) or linked (WISC-1V and WIATII) batteries. Additionally, the DMIA now
uses a variety of criteria to determine whether within-battery clusters are cohesive.
Revised the SLD Assistant and renamed it the Ability, Aptitude, and Response to Intervention
Estimator (AARTIE). This program allows practitioners to estimate the likelihood that a
student with a specific pattern of strengths and weaknesses, for example, will respond to
high-quality instruction and intervention in a manner that approximates the rate and level of
learning typical of average same-grade peers.

Revised and updated the C-LIM to include current cognitive tests, special-purpose tests,
and selected neuropsychological instruments. The C-LIM now provides additional features
for evaluating individuals based on varying levels of language proficiency, acculturative
knowledge, and/or giftedness. The C-LIM also allows for an examination of cognitive
performance by the influences of language or culture independently.

Classifies current cognitive batteries according to neuropsychological domains of functioning
{e.g., sensorimotor, visual-spatial, speed and efficiency, executive).

Includes examples of how the XBA approach is used within the context of various state and
district criteria for SLD identification.

e Includes guidelines for linking findings of cognitive weaknesses or deficits to intervention.

nitive abilities, there was a need to systematically
supplement these batteries with tests from other
batteries to broaden an assessment of cognitive
functioning and thereby address referral concerns
more comprehensively and directly. Also, because
research on the relations between cognitive abili-
ties and processes demonstrated the importance of
narrow (rather than broad) abilities in explaining
academic skill acquisition and development, there
was a need in the field to measure narrow abili-
ties reliably and validly. Flanagan and colleagues
(2006, 2007) presented the research on the narrow
abilities that are most important in understanding
reading, math, and writing achievement and pro-
vided a means of measuring these narrow abilities
as part of the XBA approach.

The information in Table 19.6 also reflects how
the XBA approach has served to engender changes
in practice. For example, in the past, the lack of
theoretical clarity of widely used intelligence tests
(e.g., the Wechsler scales) confounded interpreta-

tion and adversely affected the examiner’s ability
to draw clear and useful conclusions from the data.
The principles and procedures of XBA put forth
by Flanagan, McGrew, and their colleagues (e.g.,
Flanagan, McGrew, & Ortiz, 2000) aided test au-
thors and publishers in clarifying the theoretical
underpinnings of their instruments. The XBA ap-
proach has also influenced test construction (Al-
fonso et al,, 2005). In particular, the XBA approach
was designed to reduce major sources of invalidity
in assessment known as construct irrelevant vari-
ance and construct underrepresentation. Test au-
thors and publishers have addressed these problems
in the current editions of their intelligence tests
and cognitive batteries. To illustrate, two com-
posites (containing construct-irrelevant variance)
on the Wechsler scales that were interpreted rou-
tinely over a period of several decades—the Verbal
IQ and Performance IQ—were dropped from the
current editions of the WISC and the WAIS. As
another example, the WJ-R Gc cluster was under
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represented because it contained two tests that
measured only lexical knowledge. The current W]
111 Ge cluster provides an adequate representation
of this broad ability because it contains two quali-
tatively different measures of Ge (i.e., the cluster
was expanded to measure general information in
addition to lexical knowledge).

The XBA approach continues to shape the field
of applied psychology and influence cognitive eval-
uation. Greater integration of neuropsychological
constructs, more psychometric rigor behind assess-
ing and interpreting cognitive constructs, expand-
ed application to the evaluation of SLD as well as
evaluation of other populations (e.g., preschool),
and more emphasis on the relations between the
narrow CHC abilities and specific academic skills
are just some examples of how the XBA approach
continues to evolve. We believe that such devel
opments will enhance both the reliability and
validity of evaluations in future practice while at
the same time provide information that is directly
relevant to the learning and instructional needs
of examinees.

SUMMARY

In this chapter we presented the XBA approach as
a method that allows practitioners to augment or
supplement any major ability test {e.g., cognitive,
neuropsychological, academic, speech-language)
to ensure measurement of a wider range of broad
and narrow cognitive abilities in a manner that is
consistent with contemporary theory and research
and that is predicated upon sound psychometric
principles. The foundational sources of informa-
tion upon which the XBA approach was formu-
lated (e.g.,, CHC theory and the classifications of
ability tests according to this theory), coupled with
straightforward step-by-step procedures, provide a
way to systematically construct a theoretically driv-
en, comprehensive, and valid assessment of a wide
range of cognitive abilities and processes. When
the XBA approach is applied to the Wechsler Intel-
ligence Scales, for example, it is possible to measure
important abilities that would otherwise not be as-
sessed (e.g., Ga, Glr)—abilities that are important
in understanding school learning and certain vo-
cational and occupational outcomes (e.g., Flana-
gan et al,, 2006; Flanagan & Kaufman, 2009).
The XBA approach allows for the measurement
of the major cognitive areas specified in CHC the-
ory with emphasis on those considered most criti-
cal on the basis of history, observation, response to
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intervention, and other available sources of data.
The CHC classifications of a multitude of ability
tests bring stronger content and construct valid-
ity evidence to the evaluation and interpretation
process. As test development continues to evolve
and becomes increasingly more sophisticated {psy-
chometrically and theoretically), batteries of the
future will undoubtedly possess stronger content
and construct validity. {The above comparison
of Tables 19.2 and 194 illustrated this point.) Im-
provements in test construction notwithstanding,
it is unrealistic from an economic and practical
standpoint to develop a battery that operationaliz-
es contemporary CHC theory fully (Carroll, 1998;
Flanagan et al., 2007). Therefore, it is likely that
the XBA approach will remain important as the
empirical support for CHC theory mounts and the
need to evaluate comprehensively a greater range
of abilities continues (Reynolds et al., 2011).

MOTE

1. Dasand Naglieri developed the CAS from PASS the-
ory; therefore, their test is based on an information-
processing theory, rather than any specific theory
within the psychometric tradition (see Naglieri &
Otero, Chapter 15, this volume).
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