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The Woodcock-Johnson—Third Editon (W] 111
Woodeock, MceGrew, & Mather, 2001 is the
mast recent revision of a battery of tests first puly-
lished in 1977 as the Woodcock-Johnson Psyveho-
Educational HﬂTI::.:r‘jn.' i"l.'l.'_]; Woodcock & 1|:|h|-|l.r||'|,
977). The W] was the first comprehensive co-
normed battery of rests of cognitive ahilities,
achievement, and interests. The W] was normed
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on 4,732 subjects from ages three through 80+
and provided both age- and grade-based norm
SOOTes.

The W] Tests of Cognitive Ability (COG) in-
cluded 12 individual rests designed to represent a
sampling of cognitive abilities ordered from lower-
Lo ]1i|!.1;h+..‘:|'r|{!'~'L'| cogninve |1ru|._';:-;k'|'[1g Woodeock,
1978), The 12 COG rests were combined into a
difterentially weighted estimate of g or general
intelligence (Broad Cognitive Ability cluster), the
first differentially weighted g-score provided with
an individually administered battery of cognitive
tests. The W] COG included four cognitive abil-
ity factors (Reasoning, Verbal Ability, Memory,
Perceptual Speed) that were empinaally derived
from a series of exploratory factor and cluster
analyses. As such, the W] COG factors were not
based on any parncular  structure-of-intellect
model of intelligence available at that ome,

Four Scholastic Aptitude (SAPT) clusters
were also included in the W] The SAPT clusters



562 PART V  ADDHTIONAL MEASURES OF ADOLESCENT AND ADULT Q)

were the cornerstone of one component of the
WIS teatured pragmatic decision-making madel, a
maodel that utilized a decision-based test design
strategy  (MceGrew, 1986; Woodcock, 1984,
1984h). Briefly, the W] was designed to provide
the data necessary for practitioners needing to
make important  psychoeducational  decisions
{(McGrew, 1986). Each SAPT cluster was com-
posed of the best differentially weighted combina-
tion of four cognitive tests that predicted a
respective achievement domain. The SAPT clus-
ters were pivotal in the quantification of aptitude/
achievement discrepancies via the aptitude/
achievement Relative Performance Indexes (RPIs).
Within-cognitive and within-achievement  dis-
crepancies comprised the intra-cognitve and
intra-achievement components of the pragmatic
decision-making model, and were operationalized
via comparison of test/cluster confidence bands.
The W1 Tests of Achievement (ACH) were
comprised of 10 tests and resultant clusters or-
ganized around the curricular areas reading,
mathematics, written language, and knowledge.
Broad cluster scores were provided in each of
these achievement domains. The Tests of Inter-
est Level provided scores for the measurement
of Scholaste (Reading, Mathematies, and Writ-
ten Language) and Nonscholastic (Physical and
Social) Interests. A Spanish version (Woodeock,
1982} included 10 of the cognitive tests and 7 of
the achievement tests, In 1984 the battery was
linked to the Scales of Independent Behavior
{Bruininks, Woodeock, Hill, & Weatherman,
1983) as part of the WJ/SIB Assessment System,

Woodcock-Johnson—Revised
(WJ-R)
In 1989 a revised and re-standardized W]-R bat-
tery was published (Woodcock & Johnson,
19892, 1996b). The primary goal of the W]-R
was to expand the diagnostic capabilities of the
test and to complement the pragmatic decision-
making model with a validated structure-of-
intellect model (viz., Cavell-Horn G~ the-

orv) (McGrew, 1994 McGrew et al., 1991). The
W] Tests of Interest were dropped and the W]-R
was divided into two main bareries: lests of
Cognitive Ability (W]-R COG) and “lests of
Achievement (W]-R ACH), each with standard
and supplemental battery. The complete norm
sample was comprised ufﬂ 359 subjects from age
two through 90+. For the first time, separate col-
lege/university norms were provided.

The W]-COG was enhanced by the additon
of new tests and clusters grounded in the Carell-
Horn Gf~Gr theory of cognitve abilites, The
WIJ-R COG was the first of the major intelli-
gence test batteries to utilize a mudtiple intelli-
gences approach with several (seven) empirically
supported cognitive ability factors. The W]-R
ACH was extended from 10 to 14 tests with sev-
eral new tests of reading, written language, and
mathematics added, Broad achievement clusters
were supplemented with subdomain  clusters
{e.g., Basic Reading Skills and Reading Compre-
hension) in reading, math, and written language.
Parallel, alternative forms (Forms A & B) were
also introduced to the Tests of Achievement. A
complete Spanish version of both the WJ-R COG
and WJ-R ACH were made available in 1996
(Woodcock & Munoz-Sandoval, 1996a, 1996h),

A number of the W] interpretation features
were refined and other new features added to the
WI-R. In response to concerns about the com-
plexity of hand-scoring the W], the differential
weighting of the SAPT and the BCA clusters were
replaced with equally weighted clusters (MeGrew,
1994), A major improvement was the develop-
ment of actual norm-based scores for evaluatng
the intra-cogninve and intra-achievement dis-
crepancies. Finally, an extensive technical manual
(McGrew, Werder, & Woodcock, 1991) provided
detailed information that supported the construct
validity of the Gf~Ge structure-of-intellect model
for the battery.

The current W] T has benefived from 23
vears of development and ongoing revision. De-
tailed historical information regarding the devel-
apment and evolution of the W] to the W]-R, as
well as a synthesis of related research literature
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and independent reviews, can be found in a num-
ber of sources (Hessler, 1982, 1993: MeGrew,
1986, 1994; McGrew etal., 1991). The presenta-
tion of an overview of the latest version of the
W1 battery (W] I}, with a particular emphasis
on its characteristics and use with adolescents
and adults, is the purpose of this chapter.

THEORETICAL
FOUNDATIONS
OF THE W] 11

The validity of psychological tests hinges on the
degree to which empirical evidence and theory
support the use and interpretation of the test
seores. Over ome, a number of prominent mea-
surement experts (Benson, 1998; Cronbach,
1971; Cronbach & Meehl, 1955; Loevinger,
1937; Messick, 1989 Nunnally, 1978} have, in
one way or another, outlined a three- or four-
source validity framework, a framework that now
serves as the foundation for most of the validity
standards in the joint APA, AERA, NCME Span-
durds on Educational and Prychological  Testing
(1999), As per the joint Test Standards, substan-
tive, internal, and external validity evidence is
the cornerstone of a strong program of construct
validity.

The substantive stage of construct validity de-
fines the rheoretical and measierement (empirical)
domains of the theoretical constructs. In the cur-
rent context, the substantive question to be an-
swered is “How shonld intelligence be defined and
aperationally measured by the W7J 17" According
1o Benson (1998), a strong psyvchological theory
maximizes substantive (content) validity vis-a-vis
the specification of a well-bounded construct do-
main, which, in turn, guides the development of
measures in the empirical domain. The Cartell-
Horn-Carroll (CHC) Theory of Cognitive Abili-
ties served this function for the W] 11 The the-
ory and its use as the W] HIT test-design blueprint
i5 described here,

THE WOODRCOCK-JOHNSON BATTERY—THIRD ERITTON (W] 1) 563

The Carttell-Horn-Carroll

(CHC) Theory
of Cognitive Abilities
CHC theory evolved from the psychometric tra-
dition of defining intelligence (Flanagan et al.,
20005 MeGrew & Flanagan, 1998). T'he psvcho-
metric approach is the oldest and most well-
established approach to describing the structure
of intelligence, dating back o Galton’s attempr,
in the late 1800s, to measure intelligence with
psvchophysical measures, Correlation and factor-
analytic methods are employed typically to ana-
Iyze scores from psychological tests in an attempt
o objectvely identify the primary dimensions
that form the structure of individual differences
in cognitive ahility,

CHC theory is a strong psychological theory,
as it represents one of the best examples of cu-
mulative science in applied psvchology., The
original roots of CHC theory can be traced o
Spearman’s (1904, 1927) presentation of the
general or g-factor theory of intelligence, a de-
velopment some consider the formal birth of the
psvehometric research tradition. "The fundamen-
tal premise of Spearman’s theory is that a single g
or general intelligence ability accounts for the
|1Lrtur:|:|'.|.'|nu_ “t II'IdH'HJI.lﬂ.]h On most T.ﬁ'1]'i'1 {It LU_E{—
nitive ability. Spearman’s work was followed by
decades of correlation and factor-analytic inves-
tigations by researchers who were committed to

“slicing and dicing” the construct of intelligence
[]'H{I a T.'l!(ﬂl'l”l'l'l_'i." HFCI]F“"]\-L" ﬂil]il['[t."‘.‘i.

One of these researchers, Raymond Catrell,
diverged from Spearman’s single g-factor model
to propose the existence of two general types of
intelligence: fluid intelligence (Gf) and crystal-
lized mrLlthm.w. (o) (Catrell, 1941), Fluid Intel-
ligence (Gf') is influenced by both biological and
neurological factors and  incidental  learning
through interaction with the environment and
inchudes inductive and deductive reasoning as
hallmark Gf indicators (Taylor, 1994). In con-
trast, Crystallized Intelligence (Ge) is comprised of
ahilities that reflect the influences of accultura-
tion (viz., verbal-conceprual knowledge; Tavlor,
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1994: Gustafsson, 1994), Over the next 30 to 40
vears, a variety of individual schaolars (Carroll &
Horn, 1981 I*_Lsmnm French, & Harmon, 1979
Horn, 1965, 1968, 1985, 1988, 1991; Thurstone,
1935, 1938: Thurstone & Thurstone, 1941} ap-
plied factor-analytic methods to a diverse array
of ability measures in a wide array of samples.
I'hese efforts produced a number of empirically-
hased human cognitive ability taxonomies, the
most notable being the Well Replicated Common
Factois (WERCOF) (Ekstrom et al., 1979 and
Thurstone’s Priminry Mental Abilities (PMA) model
{1938). Collectively, these structure-seeking re-
search activities indicated that human intel-
lectual ability is best represented by a multitude
of abilities thar vary by degree of breadth or
generality.

Carttell-Horn Gf~Ge Model

As reflected in Figure 14.1, by the early 1980s,
John Horn, a student of Cattell’s, articulated the
relatively “complete” Gf~Ge model of intelli-
gence that included eight broad abilities, which,
in turn, subsumed the WERCOF and PMA abil-
ities. Horn, like Cartell, continued to dismiss the
notion of g and posited the broad abilities of
fluid intelligence (Gf), erystallized intelligence
{3e), visual processing (Giv), auditory processing
{{za), short-term acquisition and retrieval (5AR,
later referred to as short-term memory or G,
tertiary storage and retrieval (TSR, later referred
to as long-term storage and retrieval or Gi),
processing speed (Gs), and correct decision speed
{(CDS) (Horn, 1991),

In a series of publications between 1981 and
1991, Horn presented evidence for a broad
quantitative knowledge ability (Gyg) and sketched
the faint outlines of a broad “English language
usage” ability. The latter language factor was
formally defined and deseribed by Woodeock
(1994) as a broad reading and writing ability
(Grw). By 1994, contemporary Cattell-Horn Gf~
Ge theory included 9 to 10 broad abilities.
Although the Cartell-Horn Gf~Gr madel was de-
rived heavily from structural or factor-analytic

research, support for the model comes from a
number of divergent sources. Horn and Noll
(1997) summarize the developmental, heritabil-
ity, neurocognitive, and external/outcome valid-
ity evidence that also support the structure of the
model.

Carroll’s Three-Stratum Model

Aside from the specification of the 9 to 10 broad
ahility Cattell-Horn model, the most important
influence in applied intelligence testing during
the past decade has been Carroll’s (1993) meta-
analysis integration of the extant psychometric
f.u'mr-a.nslvm_ research (see Figure 14.1). Briefly,
Carroll retrieved, sampled, and then factor-ana-
lyzed (via exploratory “let the data speak for
themselves” methods) the reported correlation
coefficients or raw data from 461 post-1925 dara
sets, including four sets drawn from the 1977 W]
norming sample. Carroll (1993, 1997) -articu-
lated a hierarchical three-strattom theory. Sixty-
nine specific, or narrow, abilites were identified
and classified as Stratum I abilities. The narrow
abilities were subsumed under froad categories
of cognitive ability (Strarum 1), which he labeled
Fluid Intelligence (Gf), Crystallized Intelligence
(Ge), General Memory and Learning (Gy), Broad
Visual Perception (Gr), Broad Auditory Percep-
tion (Ga), Broad Retrieval Ability (Gr), Broad
Cognitive Speediness (Gs), and Processing Speed
(£:1). At the apex of his model (Stratum 1), Car-
roll identified a higher-order factor above the
broad factors, which he interpreted as General
Intelligence, or g

Notwithstanding the differences between the
Cattell-Horn and Carroll models, the two models
are very similar. Carroll (1993) reached the same
conclusion when, after reviewing all the major
thearies of intelligence, he described the Gf<Ge
model as the best available model of the structure
of human intellect:

The Catreli-Harn model, as swmmarized by Horn
(1985, 1Y88), isa trae bierarchical model covermg alf
mafor dumaing of wtellectnal functioning. Nusrerous
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The evalution of Cattell-Horn=-Carroll (CHC) theory and the Wondeock-Johnson 111
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detiails vemain to be filled tn throngh further research,
dret arvrvonsgr available models ir appears o offer the wost
well-fonded wied veasonable approach to an geceptable
theary of the structire of cognitroe abilitics. The major
reservition I wonld make about it s that it appears not
ta provide for a third-order g fictor to aecownt fur corve-
lations among the broad second-order facers. (p. 62)

The most significant contribution of Carroll’s
work was that it circumscribed the Gf-Ge ability
domain and imposed a systematic mxonomic
structure, particularly at the narrow ahility level.
Carroll has provided the field of intelligence a
commaon set of terms and definitions (i.e., o stan-
dard nomenclature), a critical development for
any field of science. ‘The CHC Table of Cognitive
Elements is analogous to the Table of Periodic
Elements in chemistry and should serve to facili-
tite communication among professionals and
guard against test misinterprerations (Flanagan et
al,, 2001 McGrew & |-"|:mag1n 19GR),

Integration of the
Carttell-Horn and Carroll Models

The first published attempt to integrate the Car-
tell-Horn and Carroll models was presented by
MeGrew (1997), and was later refined by
MeGrew and Flanagan (1998) and Flanagan et
al. (2000). The resultant “Synthesized Cartell-
Horn/Carrall GFE-Ge” model used the broad abil-
ity structure outlined in the Cattell-Horn maodel
and arganized the narrow abilities from the Car-
roll model to fit the broader structure. Subse-
quently, as indicated in Figure 14.1, in 1999
Horn and Carroll agreed that both of their
frameworks should be considered as two slightly
different models within the same theoretical do-
main (. B. Carroll and ]. L. Horn, personal
communication, July 1999), The result was the
agreement that both were operational models of
the Cattell-Horn-Carroll (CHC) Theory of Cogni-
tive Abilities.

For the W] 111, the answer to the substantive
validity question (How should intelligence be
defined and operationally measured?) was: “It

ADDTTIONAL MEASURES OF ADOLESCENT AND ADULT 1)

should be defined and measured as per CHC the-
ory.” Therefore, consistent with the Test Stamdards,
the W] 111 is based on a strong psychological the-
ory that provides a well-specified and bounded
domain of constructs for test dev celopment. The
broad and narrow CHC abilites used in the revi-
sion of the W] 111 are summanzed in Table 14.1.
Finally, Figure 14.1 indicates that recent ar-
tempts have been made to integrate psychomerrie
CHC theory with information-processing theory,
‘l"riuulimLaﬁl'ﬁJ 1997) Cognitive and Ac adérmié
Performance Models will be described later in
this chapter.

Use of the CHC Theory
as the W] III Design Blueprint

The W] HI has benefited from two rounds of
formal test development guided by the CHC
theory, Between 1985 and 1986, Woodcock and
MeGrew independently applied confirmatory
factor-analytic methods to the 1977 W] hattery
The Cartell-Hom if~Cic model drove the apec!-
fication and evaluation of the structural models
tested. Concurrently, Horn and Carroll indepen-
dently factor-analyzed the same data. As outhined
in Figure 14.1, these four sets of independent
analyses were synthesized to produce the W]-R
test design blueprint (MeGrew et al, 1991),
Briefly, the W]-R blueprint identified Gf~Gie abil-
itics that were either adequately represented in
the 1977 W] (e.g., Gf by the Analysis-Synthesis
and Concept Formation tests) or underrepre-
sented (e.g., Ol represented only by the Visual-
Auditory Learning rest).

By the time the W] III revision began, certain
WI-R Gf~Gie cognitve clusters were suggested
to be too narrow (i.e., inadequate construct rep-
resentation) by Carrolls (1993} work, Wouod-
cocks (1990) cross-battery confirmatory factor
analysis of all the major intelligence batteries,
and the narrow ability analysis of the WJ-R (and
all other major intelligence test batteries)
(McGrew, 1997; McGrew & Flanagan, 1998),
For example, the W]-R Ga cluster was com-
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TABLE 14.1  Broad and narrow CHC ahilities incorporated into the W] I revision

Narrow Stratum | Name (Code)

CHC Broad Stratum 11 Ability
Definition

Avpnired Knowledge

Vertal Comprebension Knowledge
(Ge)

Language Development (LI)
Lexical Knowledge (VL)
Listening Ability (L5}
Cieneral (verlal) Information (KO

Informanon about Culore (K2)

CGeneral Science Information (K1)

Geography Achievement (AS)

Breadth and depth of a pervon’s acquired knowledge of a cultwre and the
effective application of this knowledge

General development, or the understanding of words, sentences, and
paragraphs {not requiring reading) in spoken native language skills
Extent of vocabulary that ean be understood in terms of correct word
meanings

Ability to listen w and comprehend oral communicaoons

Range of general knowledge

Range of cultural knowledge (e.g., music, art)

Range of scientific knowledge (e.g., biology, physics, engineering, mechanics,
clecrromnics)

Range of geography knowledge

Rending and Written Langnage
(Gru)

Reading Decoding (RID)
Reading Comprehension (RC)
Cloze Ability (CZ)

Spelling Ability (SG)

Writing Abiliny (WA)

English Usage Knowledge (ELT)

Reading Speed (RS)

Store of knowledge that includes basic reading and writing and skills
required for the comprebension of written language and the expression of
thought in writing

Ability to recognize and decode words or pseudowords in reading

Ahility to comprehend connected discourse during reading

Ability to supply words deleted from prose passages that must be read
Ability to spell (not clearly defined by existing research)

Ability to write with clarity of thought, organization, and good sentence
structure (not clearly defined by existing research)

Knowledge of writing in the English language with respect to capitalization,
punctuation, usage, and spelling

Time required to silently read a passage as quickly as possible

Ouantitative Knowledge (Gg)

Mathematcal Knowledge (KM)
Mathematical Achievement (A3)

Store of matbematical knowledge; the ability to use quantitative
infarmation and to mamipulate momeric symbols

Range of general knowledge about mathematies

Measured mathematics achicvement

Thinking Abilitics

Visual-Spatial Thinking (Gv)

Visualization (Vi)

The ability to generate, perceive, analyze, syntbesize, store, retrieve,
manipulate, transform, and think with visual patterns and stimuli

Ability to mentally manipulate objects or visual patterns and to “see™ how
they would appear under altered conditions

{Continues)
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Narrow Stratum [ Name (Code)

CHC Broad Stratum [T Ability

Definition

Thinkimg Ablities

Spatial Relations (SR)
Visual Memory (MV)

Spatial Scanning (55)

Ability to rapidly pereeive and manipulate visual patterns or to maintain
orentation with respect to objects in space

Ability to form and store a mental representation or image of 2 visual
stimulus and then recognize ar recall it later

Ability ro accuravely and quickly survey a spatial field or partern and identify
a path through the visual field or pattern

Auditory Processing (Ga)
Phonetic Coding: Analysis {PC:A)
Phonetic Coding: Synthesis (PC:5)
Speech Sound Discrimination
(s

Resistance to Auditory Stimulus
Distortion (UR)

Ability to pevceive, analyze, and synthesize patterns among auditory stimuli
and discriminate subtle nwances in patterns of sonnd and speech

Ability ro segment larger units of speech sounds into smaller units of speech
sounds

Ability to blend smaller units of speech together into larger units

of speech

Ability to detect differences in speech sounds under conditions of lirtle
distracoion or distortion

Abality to understand speech that has been distorted or masked in one or
More ways

Long-Term Retrieval (Gly)
Associative Memory (MA)
Meaningful Memory (MM)
ldeational Flueney (FT)

Naming Facility (NA)

Ability to store information in and fluently retricve new or previously
learned information from long-term memary

Ahility to recall one part of a previously leared but unrelated pair of items
when the other part 15 presented (1.e., paired-gssociative learning)

Ability to recall a set of items in which there is 4 meaningful relation between
itemns or the items create a meaningful story or connecred discourse

Ability to rapidly produce a series of ideas, wards, or phrases related g
specific condition or object

Ability to rapidly produce names for concepts

Fluid Reasaning (Gf)

Creneral Sequential Reasoning
(RG)

Induction (1)

Cuantitative Reasoning (RO)

Mental operations invalved when faced with novel tasks that cannot be
performed automatically, including forming and recognizing concepts,
drawing inferences, comprebending implications, problem solving, and
extrapolating

Ability to start with stated rules, premises, or conditions and to engage in ane
or mare steps to solve a problem

Ahility to discover the underlying characteristic (e.g., rule, concepr, process,
trend, class membership) that governs a problem or a set of materials
Ability to inductively and deductively reason with concepts involving
mathematical relations and properties
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TABLE 14.1  (Continued)
CHC Broad Stratum I1 Ability
Narrow Stratum | Name (Code)  Definition
Cogmitive Efficiency
Processing Speed (Gy) Ability to fluently and automatically perform cognitive tasks, especially

Perceptual Speed (P)
Rare-of-Test-Taking (R¥)

Number Facility (N}

Semantic Processing Speed (R4)

when under pressure to maintain focused attention and concentration
Ahility to rapidly search for and compare visual symbols presented side-hy-
side or separated in a visual field

Ability to rapidly perform tests that are relatively easy or thar require very
simple decisions

Ability to rapidly and aceurately manipulate and deal with numbers, from
elementary skills of counting and recognizing numbers to advanced skills of
acding, subtracting, multplying, and dividing numbers

Speed of making a decision that requires some encoding and mental
manipulation of stimulus content

Short-Term Memory (Cism)
Memory Span (M5}

Working Memory (MW)

Ability to apprebend and bold fnforneation in immediate awareness and to
wse it within a few seconds

Ability to attend to and immediately recall emporally ordered elements in
the correct order after a single presentation

Ability to hold information in mind for a short time while performing some
aperation on it; requires divided attention and the management of the limited

capacity of short-term memory

Note: Narrow abilizies not Bsted here can be found in Flanagan, MoGrew, and Oz (2001 ).

From [, P. Flanagan, K. S. McGrew, and 5, O, Ortiz, The Wechsler imtelligence suafer mnd Cf-Gie theary: A contemparary apprach to ii-
gerpretation, Copyright © 2000 by Allyn and Bacon. Adapeed by permission,

prised of the Sound Blending and Incomplete
Words tests. Both of these tests are indicators of
a single narrow (g ability, namely, Phonetic
Coding (PC). Instead of representing a broad Ga
domain, the WJ-R Ga cluster was in reality an
index of a single narrow ability (PC) within Ga.
These analyses resulted in a revision that fo-
cused on selecting the tests that would improve
the construct domain coverage of each W] 11
CHC cognitive cluster. Special attention was
paid to Carroll’s hierarchical ability mxonomy to
determine which narrow abilities should be mea-
sured. Each broad W] 111 CHC cluster is now
comprised of two qualitatively different narrow,

or Stratum 1, abilities, For example, the W] HI
Celr cluster includes a measure of associative
memary (Visual-Auditory Learning) and a mea-
sure of ideational fluency (Retrieval Fluency):
the Gv cluster includes a measure of visnalization
{Spanal Relations) and a measure of visual mem-
ory (Picture Recognition). This blueprint for the
W] 1T had, as a primary goal, the assurance of
adequate construction representation of the W)
111 cognitive clusters and the minimization of
construct-irrelevant variance in the tests. The
process has resulted in a battery of individually
administered tests that operationalizes the three-
stratum CHC model of cognitive abilities.



570 PART V' ADDITIONAL MEASURES OF ADOLESCENT AND ADULT 160

DESCRIPTION AND
ORGANIZATION OF THE
W] I TESTS AND CLUSTERS

Organization

The WJ I is a comprehensive collection of indi-
vidually administered co-normed tests organized
as two distinct test batteries. The Woodcock-
Johnson Tests of Cognitive Abilities (W] 1
COG) and the Woodcock-Johnson Tests of
Achievement (W] [l ACH) are designed o
measure a wide array of cognitive, oral language,
and academie achievement abilides for individu-
als ages two through the geriatric population.
Fach battery consists of two separate ecasel
books organized into a Sandard and Extended
bartery that can be used independently, together,

or in conjunction with ather tests. Tables 14.2 and
14.3 list the 20 Tests of Cognitive Abilities and the
22 "Tests of Achievement. The cognitive tests are
arganized by both the broad CHC clusters and by
three broader categories related tw  cognitive
performance: verbal ability, thinking ability, and
cognitive efficiency. The achievement tests are or-
ganized by curricular area (reading, mathematics,
written language, and academic knowledge) and
oral language and by clusters within these areas,
with additional groupings for special purpose
clusters, Examiners would rarely administer all
tests but are, instead, encouraged to be selective in
their testing. As examiners become more familiar
and skilled with the tests in the battery, they can
craft better referral-specific assessments by select-
ing different evaluation teals from their chest of
tests. Different referral questions may require dif-
ferent tools for assessment.

TABLE 142 Organization of the W] 11 Tests of Cognitive Abilities

Cognitive Performance Category/
CHC Ability Factor

Standard Bartery Tests

Extended Battery Tests

Verbal Ability

Comprehension-Knowledge (€}
Thinking Ability
Long-Term Retrieval (Glr)

Visual-Spatial Thinking (Gv)

Auditory Processing (G

Test §: Verbal Comprehension

Test 2: Visual-Avnditory Learning
Tesr 10: Viewad-Aundsrory Learning-Delayed
Test 3: Spatial Relations

Test 4 Sound Blending

Test 11: General Information

Test 12: Retrieval Fluency
Tewt 18: Rapid Pictuve Nawming

“Test 13: Picture Recognition
Test 19: Planning

Test 14: Auditory Atrention

Test 8: Incoweplete Wards

Fluid Reasoning (Gf)

Cognitive Efficiency
Processing Speed (i)

Short-Term Memory (Ciom)

‘st 5: Concept Formation

Tiest 6 Visual Marching

Test 7: Numbers Beversed

Test 15: Analysis—Synthesis

“Test 16: Decision Speed
Test 260 Pair Cancellation

Test 17: Memory for Words

Test 9: Audirory Working Memory

MNoE: Tealic fone designates supplemental ests.

Copyright © 2001 by The Riverside Publishing Company. Adapred from the Woodeock-Johnson® I (W] Y by Richard W,
Woadeock, Kevin 5. MeGrew and Nancy Mather, with permission of the publisher. Al rights reservesd,
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TABLE 14,3 Organizarion of the W] TIT Tests of Achievement

Crrvicufar Arvea/CHEC Ability Factor

Standard Battery Tests

Extended Barrery Tésts

Reading ()
Basic Reading Skills

Reading Fluency

Reading {:umprlﬂhtlisiun

Oral Language ({c)

Oral Expression

Listening Comprehension

Mathematics {€ig)
Math Caleulation Skills
Math Fluency
Math Reasoning

Written Language { Girw)
Basic Writing Skills

Writing Fluency

Written Expression

Test 1: Letrer=Waord ldennfication

Test 2: Reading Fluency

Test % Passage Comprehension

st 3: Story Recall
Tewt 12: Stary Recall-Delayed

Test 4: Understanding Directions

Test 5; Caleulation
Tisst 65 Math Fluency
Test 10: Applied Problems

Test 7: Spelling

Test 8: Writing Fluency
Test 11: Writing Samples
H: Handwriting Legibility Scale

Tese 13: Word Artack
Test 21: Sonnd Amwareness

Test 17: Reading Vocabulary

Test 14: Picture Vocabulary

Test 15: Oheal Comprehension

Tesse 18: Quantitadve Concepts

Test 16: Editing
Test 200 Spelling of Sowds
Test 22: Punctaarion & Capitalization

Knowledge (i)

Test 192 Academic Knowledge

Mo Tralic font designates supplemental tests.

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Wasodenck-lohnson® I OVT T by Richard W.
Waoodeock, Kevin 5. McCirew and Mancy Mather, with permission of the publisher. All rights reserved,

The Cognitive Battery

The lests of Cogninive Abilines (W] I COG)
consists of 20 tests: a Standard Bartery (Tests 1-11)
and an Extended Bawery (Tests 11-20), with
each test designed to measure a different aspect
of cognitive ahilities. The 20 tests in the W] 111
COG provide a wide variety of clusters useful for
clinical and diagnostic purposes. The W] 111
COG provides measurement of seven broad
CHC factors described previously in this chap-
ter. While each of the 20 tests is an independent

test, interpretation of the individual tests serves
primarily to understand the broader clusters.
The clusters provide the primary basis for test
interpretation. Assessment time will vary based
on the choice of clusters and the resultant num-
ber of tests selected for administracion, Most
tests in the cognitive battery take about 5 tw 10
minutes to administer, with the seven tests
needed to get a General Intellectual Abilivy-
Standard score (GIA-Std) requiring approximately
45 minutes and the GIA-Extended (GIA-Ext) mak-
ing about 75 to 90 minutes.
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The broad abilities from the CHC model are
represented by elusters in the W] I COG. Each
test (1-20) was designed to measure a narrow
ability within its broad ability. The tests in the
W I COG were revised from the WJ-R or
were newly designed to decrease sources of vari-
ance that are irrelevant to the narrow ability
measured by the test and to insure adequate con-
struct representation for each broad Gf-Ge clus-
ter (MeGrew & Woodeock, 2001). Table 14.4
describes the broad and narrow CHC abilities
measured by the W] 1T COG ests,

The W] I General Intellectual Ability (GIA)
score is a measure of g or general inelligence
and is the best single predictor of a performance,
ont average, across a wide variety of academic and
cognitive outcomes. The GIA score is a differen-
tially weighted combination of tests of seven
broad CHC abilities, The test weightings for the
GiIA-5td seore are derived from the first prinei-
pal components analysis of Tests | through 7
(one indicator of each CHC factor). The GIA-
Ext test weights are similarly calculated using
Tests | through 7 and Tests 11 throughl7 (two
indicators of cach CHC factor). While both have
strong reliabilities throughout the life span, the
broader mix of CHC narrow abilities assessed
makes the GIA-Ext the single best measure of
theoretical g. A Brief Intellectual Ability (BIA)
cluster comprised of three tests (Verbal Compre-
hension, Concept Formation, and Visual Match-
g} is appropriate for screeming purposes.
Unlike the weighted GIA scores, the BIA is an
arithmetic average of the three tests.

The Predicted Achicvement scores are differen-
tially weighted combinations of WJ 1T COG-Sed
lests 1 through 7 and are used 1o predict achieve-
ment in reading, mathematcs, written language,
oral language, and academic knowledge. Each of
the five Predicted Achievement scores is based on
a differential weighting procedure thar produces
the best prediction for the achievement criterion
in the near term. The seven tests are differentially
weighted by age to allow for the best prediction in
an academic area without including tests that
overlap with the achievement eriteria. The design

and vse of the GIA and Predicted Achievement
options i ahiliy/achievement COMPATSONs are
discussed later in this chapter.

The Achievement Battery

Like the W] 111 COG, the W] 11T ACH tests are
organized into a Standard Batery (lests 1-12)
and an Extended Battery (Tests 13-22). A pri-
mary goal of the revision of the WI-R was to en-
hance the diagnostic capabilities of the battery.
Both breadth and depth have been added to the
W] I ACH, improving the utility of many of
the tests from the WJ-R for use with young chil-
dren. In addition, a number of new “special pur-
pose clusters” were added in each curricular area.

The 22 tests and 20 clusters provided by the
W] T ACH allow for a comprehensive or selec-
tive diagnostic assessment. Seven of the clusters
on the W] III ACH are aligned with the seven
areas of Learning Disability specified in the In-
dividuals with Disabilities Education Act (IDEA,
1997}, In addition, the W] Il includes an impor-
tant eighth area of disability, expressive oral lan-
guage. Of particular relevance to assessments of
students at the secondary level are the fluency
measures in reading, mathematics, and written
language and the Academic Flueney cluster. The
movement of the oral language tests from the
W] I COG also adds increased diagnostic util-
ity to the W] Il ACH hattery. Testing time will
vary, depending on the age of the person evalu-
ated, the reason for referral, and the number of
tests administered. The 22 tests in the W] 111
ACH are deseribed in Table 14.5,

Broad cluster scores are available in all three
academic areas (Reading, Mathemarics, and
Written Language), and an Oral Language—
Standard score is also available by administering
tests in the Standard Battery. Additional cluster
scores in each academic area and oral language
are available by administering additional tests in
the Extended Battery. A general academic profi-
ciency cluster score, Total Achievement, is avail-
able, based on nine tests in the standard battery.



TABLE 14.4

W IIT COMG €CHC abibiey construet and content coverags of the individual tests

Marrow CHEC Ability

Tes Primary Brosd CHC Factor Taxk Reguirement
st 11 Verful Comprehensm—Knosledge (G} Lexical Roowledge Maming pictares; knewledge of synonyms aml antonyms
u;lnpmhtmjun Language developmen catnpleting verbal analogies

T 2 Viwal-Andinory
Learniny
st 31 Sparial Relarioms

T o Somined Mlenifing
“Temt 51 Comeept Formation

Tt &7 Visual Marching
Test 7t Nunshers Reverssd
Teat K- Incamplese Words

Test h Awditory Wisrking
Mimory

T Mk Visuml-Audivory
Limig-Dielayed

Tiest 11: Creneral Infornastion

“Test 12: Retrieval Fluency
Tiest 1% Picrure Recugnition

Tessr 14 Anditory Attenbion

Liang- Teria Retrieval { G}
Vistial-Spmtial Thinking (G

Auidiary Procesing (Gal
Fluiid Beasonmyg {Girh

Praceiog Spead (Gr)
Shart-Term Meenary (Ceor)
Auslivory Procesing (Gu)
Shore-Term Menmiry ()
Long-Term Retriesal ({ir)
Comprehenson-Koowledge (6]

Long-Term Reieval (Gir)
Visual-Sparial Thinking (e}

.'wdunr:,l Procesung (Cork

Aseinciative memary
Vissalization

Spatinl rclasons

Phenetic coding: Syathiss
Indhuctyn

Perceprual Speed

Wirrking memory

Phonetic coding: analysis
Warkang mensry
Associative Memury
Ceeneral (verbal] informarion

Nibeational Fluency
Vismal memary

Speech-swand discrimbnation
Hesimance 10 snditory
stinmulus distortiin

Lemming and recalling pictagraphic represensations of woeds

Tdentifving the sulset of pieces peoded o form a complete
shape

Synthesizing lengnage sounds (phoneimes)

Tdenifyimg, cregorizing, and desermning rules for a st of
aibwocts

Rapidiy locarmg amid ecling sdentcal mumbers fram sees o
nmibeis

Fiolding & span of rumbers in nnmediate swanenes while
reversing the seguenoe

Identifying words with massayg phoneies

Holding s mixed set of nmmbers sned words in immedisne
awareness while reparting the sequence of wands, then
membiers

Jecalling and relearming pieographic represensations of
wirrds from Hbminates w8 days leee

Idermifying where obects sre found and what people rpscally
oy withy an olject

Mamirg as many exumples a8 possible from given aregaries
Iientifvipg o sulset of previously presentoid plooares within »
field of distracting peotunes

Ibentifying amlitorily presented words amid incressingly
imtense hackgrannd noise

[ mrimses)
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Test Primary Broad CHC Factor  Narrow CHC Ability Tisk Requirement
Tt 15: Amalysis—Synahesis Flusl Ressomimp (e} Gieneral seyuential Anabyzing puzeles {using symbadic Tormnlasios) o derenmioe
{detierive ) reaimmg PiEsling Crsipncins
Tt Ve Diocrsion Spced Proscesaing Sped (60) Senmmntic procesing speeil Lscating and cirching rwa picrunes nsoss similar concepouslly
i aw

e 17: Mooy for Wards Shaver: Tevm Mesnory (i) Memuary span Bepenting a list of unrelaved wonds in correct seqaence

et 1= Rapid Picrure Procesuny Speed (fis) Maming fariliny Recognieing obgpeces, then retreving and srticulating their
TNdamiing mamnes rapidly

Test 1% Plannimyg Visssal-Spaeral Thambiog () Spatal sesnming Tracing a s paners withou comswing ehe pesl from the

Fluidd Beasnving (1) Ceenernl soxjmmiial roasoniing  paper or retracing any fines

Tt 21k Paar Cancedlanon Processing Speed ifish Aarervi wnd concentration  hlenifying and circling instarces of o repested paremn rapiidly
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TARE I4.5  WT I ACH CHU shslier coners sod comreme comaraps of the mebvidsl ir

Test Primary Brosd CHC Factor  Narrow CHC Abilicy liest Requirement
Tasi 1 Laerrer - Wond lherstshaation Resfing & Wiriting (G ) Rembing dovisling Tdeneifying primed leriers ansl words
“Fest 21 Reading Flueney Reading & Wiiting | G Reaing spwed Teadang prinred stavemints rapidly snd responbing
Provesing Speed (i) vrue or false (Yos or M)
e 3: Sty ol Comprrehension-Knowlodge (G Language develujumom Listening wr anel ecalling devails of stories
Lusng-verm Berrieval (€} Lsstening abibiry
Maegmmgrhal ety
“ew 4 Undormanding Dot aemprcbarmsiens - bowoshisbgr 00 Taenong slaliy Linrmmg i 8 wrapueis of assiuctions and then
Tt 5 Cabouloninns § erri e W bk [0op) ek s v Porbormng vatwwn st st sl caloulateors
Tt t Mty Fluency rmticve bonsbedge (G Math schicvimons Ackdimg suborcnmg, s mubaphne i
PFrvcowting Spued () Number oy
Tiew 7 Spelling Resding & Wiiting (fiea) Speling ahiliry Spelling orally preseneed wonds
T B Wiiting Fluery Bealeng 8 Wririg (e Wiririmg spuesl Fawvmmtlatimgg aml writing simple seneences rapiclly
Procesung Speed ()
Tt 4% Passaagre Coumparehierdon Heabing & Wrising {Giew) Iiderstifying o mising kiy woid that makes sense i
Verkal (pristed) lampasge thee cxustenl ool @ wees passage
Clinre: shuliory &
Tew 10 \pplied Prossiame, nuningrres hoss bedige 17eg) 1 Jaaruistsyes is wwwnirg Feriiwmang mah o skl in s s watadly
Mk achis e jrzacnarl bt
Mach knsrwherlye
Test 1= Wrnnng Sampiles Rewbmg & Writing (Grw) Wirtting ubalisy Wiriring misningful sebenues for s g o
Tt 12 Sevary Haall- Dyl Tomg-"Term Rerriesal (€ Meamingiul mumory Recalling provimisly presenved sy clemens
w11 Wond Arack Weaidang & Wrising (i) Heasling dvcenlang Hexalking phonscally regnlar ninwonds
Phumetic coding: Atlysis
& winwhesis
s 14 Picre Viwcuuilary L e T T T [ Napwing picmires

(Contmues)



TABLE 14.5

(Continued)

Teest

Prirnary Broad CHE Factor

Marrow CHC Ability

Test Requirement

Test 15, Oveal Commpechiension
TMear 1w Fdivimg

st 17 Bearbing Vewabmlary

Tesr 1R Chuantitarive Concepas

Tesr 1 Acadonie Bopeewledgy

st 2 Spefling of Somsds

s 21: Siminnd Awaivness

“liest 22: Puncraricn & Capiralization

{.'l:uuq'lu&ﬁlmm-l(muhdlm )
Hetidingg & Wrining (firz)

Beaing & Wrising {Girs)
Camnigrehenssin-Knoa bede (£

ruznsitanive ke bl (57
Flusd Reaamimy (1)
Clomprehension K ledpe (65

Kesding & Writing (Girse)
Andivnry Prowessdng ()
Andivoey Processing (G

Rescling 5 Writing (i)

LLdsnenming alaliny

Langniagn develuprment

English usage

Verbal (primusd) langeige
commprehensain

Lamical kneowledge

Math kv beele

L heanmitanive reasonig

Ceemural inforination

Scienoe iiformatn

Culmral idorisisn

Grougraphy achivveneni

Spelling ahiliny

Phusisctia conleng: Analyses &
symhesis

Phenctie cosling: Aaalysis &
svnhiesin

Frglesh nsape

Dibemitfying o mssing Loy wond diar mokes soe

an gl s
Rembiffyimg ai comteciing orrors in written pussages

Rcailiing worids anil suppsdying approjminte iscinimgs

Lilemtifying math nerons and formalas

Id.emiﬁ.ing i by panterTs

Respuniding to uestions obout soenoe, social
sruaties, and humanities

Letver combinations thar are regulir pacierms in
written Fngfish

Prowldlimg elymring wisrils, 1 1 i,
anill reversing |1I.I'I:I ot weirds tie m.ﬂ.z: new wirids

Applying pumetiation anid capitalizatsm miles
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INTERPRETIVE
FEATURES OF THE W] 111

As a comprehensive co-normed battery, the W]
1T provides a wide array of interpretive fearures,
some not typically available in other test batter-
ies. Four levels of interpretive information are
available for the tests and clusters. While each of
the four levels provides unique information
ahout the person’s test performance, the levels of
nformation cannot be used interchangeably, Ta-
ble 14.6 provides a summary of the levels of in-
terpretation available on the W] HL At Level
One, qualitative aspects of the subjects per-
formance are noted, including rest session ob-
servations and error pattern analysis. Level Tao
provides information from the raw scores about
the individual’s stage or level of development. At

Level Three, the quality of a person’s performance
on eriterion tasks at different difficulty levels is
indicated. Normative comparisons to peers in
the standardization sample are available at Level
Four:

Both age- and grade-based norms are avail-
able. Grade norms are available for students in
Grades K through 12, two-vear colleges, and
four-year colleges, including graduare school.
Age norms are available for mdividuals age two
through 95+, While the age and grade equiva-
lents are not affected by selecton of age or
grade-hased norms, relative proficiency index,
standard score, and percentile rank are affected
by an examiner’ choice of norms. While the de-
cision of which norms should be used is left to
the examiner, if age norms are used to score the
W] 11 ACH, then age norms also should be used
to score the W] I COG and vice versa.

TABLE 14,6 Level of interpretive information avaifable on the W] T

Level ‘Type of Information Basis

Information & Scores

1 ualitarive
(Criterion-Referenced)

2 Level of Development

{MNorin-Referenced)

subjeet’s seore

3 Proficiency
(Criterion-Referenced)
reference point

4 Relative Standing
ina Giroup
(Norm-Referenced)

Observation during testing and
analysis of responses

Sum of item scores

Age or grade level in the
norming sample ar which the
average is the same as the

Subject’s distance ona Rasch
scale from an age or grade

Relarive position (3 trans-
formaton of a difference
seare, such as dividing by the
standard deviation of the
reference group)

Description of the subject’s reaction to the
st situation

Performance on finely defined skills ar the
item content level

Raw Score

Rasch Ability Score (W Score)

Age Equivalent (AE)

Grade F.tlui\':ik'n[ (GE)

Quality af performanee on reference tasks

Rasch Diflerence score

Relative Proficiency Index (RPI)

CALP Level

Developmental or Instructional Zone

Rank Order

Standard Score (55) (including T score, 2
seore, NCE, Discrepancy S DIFF)

Perventile Rank (PR) (including
Discrepancy PR)

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodcock-Johnson® [T (W] 1T my Richard W.
Wondeock, Kevin 5. MeCirew and Nancy Mather, with permission of the publisher. All nighes reservel.
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Types of Scores

A variety of scores are provided by the W) 111,
including age and grade equivalents, relative pro-
ficiency indexes (RPI), cognitive—academic lan-
guage proficiency (CALP) levels, percentile
ranks, and standard scores. It is not possible to
obtain any derived scores by hand excepr esti-
mated age and grade equivalents. All scores are
obtained through the use of the W7 1 Compu-
score gnd Profiles Program (Schrank & Woodcock,
2001). The progran provides a number of special
and unigue features that would not be possible if
scoring were done by hand. Several of the scores
provided on the W] 111 are discussed below.

W Score

All raw scores are converted to W scores, which
are a special transformation of the Rasch ability
scale (Rasch, 1960; Wright & Stone, 1979). The
equal interval properties of the 1 scale make it a
useful intermediate step in test interpretation
and for measuring growth. The W scale for each
test is centered on a value of 500 (the approsi-
mate average performance of a ten-year-old).
Cluster scores are the average of the W scores
for the individual tests in the cluster (Mather &
Woodeock, 2001},

Age and Grade Equivalents

The W] I provides both age (AE) and grade
equivalent (GE) scores. An AE or GE reflects the
subject’s performance in terms of the age or grade
level in the norming sample at which the median
score is the same as the subject’s score. The W] 111
AE and GE scores have advantages aver AE or
GE scores reported on many other test batteries.
One frequently cited criticism of grade (or age)
scores is that they are not useful for instructional
planning because they do not reflect the students
ability. [t is not always recognized that this com-
mon criticism of GEYS applies o tests that are
composed primarily of items with a limited range
of difficulty, such as the multilevel tests of many
group achievement batteries. For example, if a

third-grade student earns a grade equivalent of
6.5 on a test that is designed for students in grade
3, it does not mean that the student will be suc-
cessful on tasks associated with the mid-sixth-
grade level. Rather, it means that the student gota
high percentage of the items on a third-grade test
correct, the same percentage of items correct that
an average sixth-grade student received. In this
case, the students score 152 reflection more of the
student’s accuracy than of the grade level of rask
ditficulty thar this student can perform.

The “just say ‘no’ to grade equivalents™ man-
tra does not apply when test items are: (1) dis-
ributed uniformly over a wide range of difficulty,
(2) when individuals are administered the subset
of items centered on their level of ability, and
(3) when the west has been normed on an appro-
priately selected sample of individuals across a
wide grade range (MeGrew etal., 1991), The lat-
ter three conditions charactenze the W] 111 AE
and GE scores. The W] T AE and GE scores
do, in fact, reflect the level of task difficulty an
individual can perform and thus may be useful in
instructional planning.

Relative Proficiency Index

The relative proficiency index (RPI), formerly
called the RMI (relative mastery index) on the
WI-R, 1s a valuable score in better understand-
ing a subject’s quality of performance relative to
peers in the normative sample. The score reads
like the index used with Snellen charts to de-
seribe visual acuity. A 90 is always written in the
denominator, An RP1 score of 90/90 means that
the subject demonstrated 90% proficiency on
tasks where the average person in the compari-
son group (same age or grade) would alse obtain
90%. The Developmental Zone (called the In-
structional Zone on the W] 111 ACH), is a special
application of the RPI provided to help under-
stand the subject’s range of functioning on tasks
from “easy” (independent level) to “difficult”
(frustration level). The Developmental and In-
structional Zone profiles are printed when using
the Compuscore and Profiles Program:.
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CALP Levels

Cognitive  Academic  Language Proficiency
{CALP) is described by Cummins (1984) as lan-
guage used in academic situations and those that
result from formal schooling, A CALP level can
be reported for both the W] T COG, using the
Verbal Ability clusters, and the W] I ACH, us-
ing the Academic Knowledge cluster and several
oral and written language tests and elusters, The
availability of this CALP score is valuable for ex-
aminers working with students who are non-na-
tive English speakers. The five CALP levels (1 =
Negligible 1o 5 = Advanced) provide examiners
with information uvseful in describing English
language proficiency m acadenmic settings. These
levels also may provide information to help a
nonhilingual examiner make informed referrals
for evaluation by a bilingual evaluator.

Percentile Rank

Percentile ranks are provided for all tests and
clusters. They are useful in describing the per-
sons relative standing in the population. A
unique feature of the W) I percentile ranks is
the extended percentile ranks at the upper and
lower ends of the scale. The extension of the
scale adds approximately one and one-half stan-
dard deviation units to the range of the tradi-
tional percentile rank scale.

Standard Score

The standard score scale for the W] T is based
on a mean of 100 and a standard deviation of 13,
The standard score is the score most commonly
reported in clinieal practice. The W] T pro-
vides standard scores from 1 to greater than 200,
In addition, the Compascore and Profifes Program
provides an option to seleet a z-score, T-score,
NCLE, or stanine,

Types of Profiles

The use of the Compuscore and Profiles Program in
scoring the W] T provides the opportunity to

plot the Age/Grade Prafile or the Standard Scored
Percentile Rank Profile. These profiles provide a
visual display of the person’s Developmental
Zone for the W] TII COG (ealled Instructional
Zone on the W] I ACH) and normative com-
parisons. The Age/Grade Profile is particularly
useful when the examiner needs to explain the
persan’s test performance for instructional plan-
ning. The left end of the shaded zone on a
graphic bar represents the age or grade level
where the subject would perceive the tasks as easy
(RPI = 96/90). The right end of the zone repre-
sents the age or grade level ar which the subject
would perceive the tasks as difficadt (RP1 = 75/
90). An easy level represents a person’s indepen-
dent level for instructional purposes while the
difficult level would represent the frustration
level, The width of the band will vary, as some
eones will appear narrow while others appear
wide. The width of the band reflects how rapidly
or slowly the underlying skill or ability changes
over age or grade (see section on W] I CHC
growth curves later in this chapter). A wide band
reflects a slow rate of change while a narrow
band indicates a rapid rate of change over ome.

The Standard Score/Percentile Rank Profile pro-
vides a plot of the confidence band surrounding
the standard score and percentile for a given test
and/or cluster. The confidence band represents
the region within which the subject’s true score
on a test or cluster most likely falls. The software
program provides for the option o select three
different levels of confidence (68%, 90%, 93%).
The 68% confidence interval is recommended
for profile interpretation. While statistical pro-
cedures are available 1o interpret differences in
scores, guidelines are provided that allow for a
visual interpretation of the display.

Clinical and Selected
Special Purpose Clusters
Additional cluster scores are available to provide
more comprehensive  diagnostic  information
from both the Tests of Cognitive Abilities and
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the lests of Achievement. While these clusters
are likely not part of the typical test battery an
cxaminer may give for initial evaluations, they do
provide valuable special clinical and diagnostic
information. Five dimical clusters are available on
the W] Il COG. The Phanemic Awareness clus-
ter measures the ability to artend to the pho-
nemic structure of language by analyzing and
synthesizing speech sounds. This ability is im-
portant to carly reading as well as spelling acqui-
sition. Scores on phonemic awareness measures
have a strong relationship with reading achieve-
ment (Flanagan ecal., 2001). In addition to the
two-test Phonemic Awareness cluster available
on the W] 111 COG, a Phonemic Awareness 111
cluster is available by combining the Incomplete
Words and Sound Blending tests (both from the
WI HI COG)Y and the Sound Awareness test
from the W] 111 ACH.

Bruid Attention is a special clinical cluster that
provides a global measure of arention. Fre-
quently, attention and concentration difficultes
are measured using external behavior observa-
non measures. However, more recent ADHD
research points to the importance of examining
cognitive indicators in addition to traditional be-
havior indicators (Barkley, 1996). The four tesis
that comprise the Broad Attention cluster—Au-
ditory Working Memory, Numbers Reversed,
Auditory Attention, and Pair Cancellaon—
each measure a qualitatively different aspect of
attention (see neuropsycholegical applications
section later in this chapter for more informa-
tion). The Warking Memory cluster provides ad-
ditional information about a person’s ability to
hold information in immediate awareness while
performing operations on it. The two tests com-
prising the Working Memory cluster (Auditory
Working Memory, Numbers Reversed) require
divided attention and the management of the
limited capacity of short-term memory.

The Cognitive Fiueney cluster is comprised of
three tests that collecovely measure a person’s
ability to quickly and fluently perform simple o
complex cognitive tasks: speed of retrieval from
stored knowledge (Rerrieval Fluency); speed of
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torming simple concepts (Decision Speed);, and
speed of lesical (vocalwlary) access (Rapid Picrure
Naming). Finally, the COG battery also provides
an Fxecutive Processing cluster that provides infor-
mation regarding a person’s ability to effectively
control and implement cognitive processes for the
purpose of integrating short-term and long-term
future goals (Eslinger, 1996). The Planning, Pair
Cancellation, and Concept Formation tests tp
different aspects of central executive control,
namely, strategic planning (forward thinking),
proactive interference control, and the ability
repeatedly shift mind-set (cognitive flexibility),

Four special purpose clusters are available on
the W] 1 ACH. The Acadesnic Skills cluster is ob-
tained from three skills tests (one in each aca-
demic area). Formerly known as Basic Skills on the
WI-R, the Academic Skills cluster provides useful
information about the examinee’s abilitics m ba-
sic academnie skills, including sight word recogni-
tion, spelling, and math caleulanon. In contrast,
Acadeneic Applications is a cluster that includes
measures of academic reasoning in the three cur-
ricular areas. For some persons referred for evalu-
ation, basic academic skills may be well developed
in all academic areas, bur they have difficulty with
the more complex academic applications that re-
quire reasoning skills. Others may do well in all
academic areas in both skills and applications, but
they may have difficulty in their ability to work
smoothly and efficiently with their abilities. The
Academnic Fluency cluster measures efficiency and
the ability to work in the reading, math, and writ-
ten language areas with ease. The Academic Flu-
ency cluster may provide particularly relevant
inforiration when evaluating special accommaoda-
tion requests for extended time on tasks, The Phe-
neme/Grapheme Knowledge cluster is a potentially
clinically useful feature of the WIT T ACH,
especially when this cluster is used in conpune-
vion with the Phoremic Awareness cluster from the
W] I COG. The Phoneme/Grapheme Knowl-
edge cluster is comprised of the Word Attack and
Spelling of Sounds tests, tests in which examinees
are asked 1o read and spell non-words with regu-
lar English spelling patterns.
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The Cognitive and Achievement
Performance Models

The Cognitroe and Achievement Performance Models
(CA-PM) are another set of frameworks that can
assist in interpreting an individual’s performance
on the W] TIL The CA-PM are based largely on
logical and theoretical considerations rather than
empirical data (Woodeock, 1993, 1997). Based on
the CA-PM frameworks, additional clusters are
provided for diagnostoe information. The models
indicate that four overarching factors can impact
1 person’s “real-world” cognitive and academic
performance. Indicators of three of the four CA-
PM domains can be obtained from the W] 111,
Figure 14.2 illustrates the relationship between

Acquired Knowledge
« Oral Language (Gc)
« Information (G}
» Reading & Writing (Grw)
= Mathematics (Gq)

L "

=

Thinking Abilities
» Visual-Spatial Thinking (Gv)
= Auditory Processing (Ga)
= Long-Term Retrieval (Gir)
= Fluid Reasoning (Gf)

Cognitive Efficiency
« Working Memory (Gsm)
= Processing Speed (Gs)

r ™
Facilitators—Inhibitors
= [nternal
= External

the tour indicators and eognitive and achievement
performance.

The conceprual roots of the CA-PM frame-
work can be mraced back to Spearman, who, in
The Abdities of Man, stated that “the process of
cognition cannot possibly be treated apart from
those of conation and affection, seeing that all
these are inseparable aspects in the instincts and
behavior of a single individual, whao himself, as the
very name implies, 15 indivisible” (Spearman,
1927, p. 2). David Wechsler was similarly con-
vinced that a variety of nonintellectual fictors (e.g.,
persistence, curiosity, and motvation) influenced
the expression of intelligent behavior (Zachary,
1990), Snow’s (1989) work on apritude compleves
amd Ackerman’s more recent fatelligence-as-process,

Cognitive/Academic
Performance

FiGure 14.2

The W] HTeognitive and achievement performance maodels
SOURCE: Copyright © 2001 by The Riverside Publishing Company. Adapted from the Wioodeook-Jobmmen@ 0T (W01 1Y
Ty Richard W, Woodoock, Kevin 8. MeGirew and Nancy Mather, with permission of the jublisher. All dights reserved.
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prersonality, interests, imtelligence-as-knowledge (PPIK)
theory (Ackerman, 1996; Rolfhus & Ackerman,
1999) represent other attempts to integrate non-
cognitive constructs inte a larger theoretical
framework to explain vanations in cognitive and
academic performance. The CA-PM is concepru-
ally useful for brdging psvchometric perspectives
on test interpretation (such as the CHC maodel)
and information-processing maodels of cognitive
and academic functioning

Briefly, the CA-PM stores of acquired proce-
dural and declarative knowledge are represented
by the Verbal Abilities clusters (Std or Ext) on the
W] I COG and the respective W] 111 ACH
math (Gg) and reading and written language
(Cere) clusters, In the cognitive model, the W] 111
Verbal Abilites cluster provides a measure of
language development that includes the compre-
hension of individual words and the comprehen-
sion of relationships among words, The tests
comprising this cluster include measures of com-
prehension-knowledge and are influenced by
the person’s experience and English-language
development. Verbal abilities are an important
requirement for cognitive performance, espe-
cially when it involves oral language development
in English. According to the CA-PM framework,
“things you know” is one area that impacts cogni-
tive and academic performance.

The W I Thinkmg Abilities clusters (Std or
Ext) provide a sampling of different thinking
processes that may be invoked when information
it short-term memory cannot be processed au-
tomatically. These abilities are likely at the cen-
ter of what most laypeople consider intelligence
(McGrew & Woaodcock, 2001). The Thinking
Abilities cluster is comprised of measures of long-
term retrieval (Gir), visual-spatal thinking (G,
auditory processing (Ga), and fluid reasoning
(Gf). According to the CA-PM, a person could
“know things” yet not be able to “think” or rea-
son with that knowledge well. Thus, thinking
abilities impact cognitive performance.

Short-term memory and processing speed in-
fluence the efficiency of a person’s cognitive per-
formance. The W] 11 Cognitive Efficiency clusters
(5td or Ext) measure this aspect of the CA-PM.
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These two aspects of automatic cognitive pro-
cessing (G and Gan) represent the capacity of
the cognitive system to process information au-
tulll:l[ii.':ln}'. This automatic processing facilitates
cumplm cognitive funf:l:imling. In the CA-PM,
people must be able o “work efficienty™ with
their *knowledge™ and “thinking” skills to dem-
onstrate their best cognitive and academic perfor-
mance. Finally, facilitarms—inbibitors to cognitive
]:n:rﬂlrlmmr:u muodify cogmitive and academic per-
formance for better or worse, These noncognitive
factors may be fmternal to the person (e.g., emo-
tonal state, health, and mothvanon) or extersal 1o
the person in the environment (e.g., auditory dis-
tractions) or the result of situational variables
(e.g., the teaching method). Woodeock (1993,
1997) and Dean and Woodcock (1999) have pre-
sented a more deniled and complex CHC fafor-
meation Processing Model that is not presented here.

PSYCHOMETRIC
CHARACTERISTICS

The development of the original W] and W]-R
tollowed many traditional test development
stages and procedures. In addition to maditonal
procedures, new concepts introduced in latent-
trait or item-response theory (IRT) and the anal-
ysis of data by the Rasch model were extensively
employed. Similar procedures, as well as the ap-
plication of recent developments in IRT and
multivariate statistics (e.g., structural equation
modeling), were applied to the W] 1II data. In
addition, particular attention was paid to the Tesr
Standavds (AERA, APA, & NCME, 1999) during
the test development process. The W] T norm,
reliability, and vahidity characteristics resulting
from these test development procedures are
summarized here, with a particular focus on the
adolescent and adult age ranges.

Norms

The W] norms were caleulated on the largest
standardization sample of any individoally ad-
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ministered battery of cognitive and achievement
tests. A total of 8818 individuals, from age 24
months to age Y5+ years, living in more than 100
geographically and economically diverse com-
munities in the United Seates, were assessed.
The norm subjects were randomly selected viaa
stratified sampling plan that controlled for 10
specific individual (e.g., parent SES for school-
age subjects; occupational status and level for
adults) and community (e.g., community size,
SES, etc.) variables. The preschool sample in-
cludes 1,143 children from 2 o 5 years of age
{(not enrolled in kindergarten). The kindergarten
to 1 2th-grade sample is composed of 4,783 stu-
dents, the college/university sample is based on
1,165 students, and the adult sample includes
1,843 individuals.

Although the distribution of norming subjects
approximated the ULS, population distribution,
individual subject weighting was applied during
data analysis to obtain a distribution of W] 111
data that was exactly proportioned to the com-
munity and individual sampling variables from
year 2000 U.S. Censps smnstics. This exact
weighring removed the potential bias effects that
might result from having approximate, rather
than exact, proportional representation in each
cell of the sampling design. The sample and
norming procedures are described in detail in
MeGrew and Woadeock (2001), Continuous age
norms (Zachary & Gorsuch, 19835; Woodeock,
1987h) are provided at one-month intervals from
2-0 to 18-11 years of age and one-year intervals
From 19 to 95+,

The combined adult and college/university
sample is comprised of 3,008 individuals. In ad-
dition to the standard census variables of sex,
race, Hispanic origin, and census region, indi-
vidual-level information was also collected (and
used in the adult subject weighting) on number
of years of education, occupational/employment
status, and occupational job category or status
(e.g., white collar, service worker, etc.). Unique
to the W], WI-R, and W] I, when compared to
traditional norming plans, was the collection and
use of community characteristic information in
the selection of communities. The community

SES characteristics included the distribution of
the populanon in each community according o
vears of education, houschold income, labor
force characteristics (i.e., percent employed, un-
employved, and not in the labor force), and ocen-
pational characteristics (i.e., percent in whire-
collar, service, ete., job categories).

The W] I provides grade-based norms for
subjects in kindergarten through high school
and for adults enrolled in postsecondary institu-
tions, New to the W] T is the provision of sepa-
rate continuous grade norms (13.0 o 18.0) for
subjects in two-year and four-year postsecondary
institutions.! This provides the ability to com-
pare an adult subject enrolled in a postsecondary
institution against a representative sample of
peers at similar institutions, For example, a 27-
year-old with an obtained W] 111 Broad Reading
Wescore of 524 would be at the 20th percentile
(standard score [S5] = 87) when compared o
other 27-year-olds, If this individual was in his or
her second year of instruction at a two-year com-
munity college (grade = 14.0), that same reading
performance would be at the 12th percentile (55
= #2) for that population. This level of perfor-
mance would be at the 6th percennle rank (85 =
76) for stadents in their second year of course-
work at a four-year imstitution. This could be
particularly useful inforination for a subject if he
or she were considering a transfer 1o a four-year
postsecondary institution, Adolt subject perfor-
mance on the W] 1 cognitive can be scored in
reference to three different normative reference
groups (viz., age norms; two-vear college grade
norms; four-vear college/university grade norms).

Reliability

Reliability and standard error or measurement
(SEM) statistics are reported in the technical
manual for all W] TIT tests and clusters across
their range of intended use (McGrew & Wood-
cock, 2000). The reliabilities for all but the

TGrade 180 représents the beginning of the year for second-
yenr graduate students,
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speeded tests and tests with multiple-point scor-
ing systems were calculated using the split-half
procedure (odd and even items) and corrected
for publication test length using the Spearman-
Brown correction formula. The reliabilities for
the multiple-point and speeded tests were caleu-
lated using the unique standard error of mea-
surement for each subject from Rasch analysis
(McGrew & Woodeock, 2001). The reliability of
cluster scores were calculated by a formula from
Maosier (1943; McGrew & Woodeack, 2001),
One-day interval test-retest reliabilities are re-
ported for 165 subjects on the eight W] 1
speeded tests, Test-retest correlation studies with
an interval of less than one year to 10 years, involv-
ing more than 1,600 subjects, are also reported.

The W] HI test and cluster median reliabili-
ties for eight adolescent and adule age ranges are
presented in Tables 14.7 and 14.8.7 As summa-
rized in Table 14.7, 18 of the cognitive test me-
dian reliabilivies meet or exceed the 80 level
standard and 12 meet or exceed the .90 standard.
All 22 achievement test median reliabilities ex-
ceed 80 and 11 meet or exceed the more strin-
gent 90 standard. Across the W] 1 cognitive
and achievement batteries almost all of the 42
clusters meet or exceed the .90 reliability stan-
dard (Table 14.8). The W] 111 cognitive and
achievement clusters, the recommended unit for
interpretation and decision making for the W]
I, possess strong reliabilities across the adoles-
cent and adult age ranges.

Validity
V:llidit}' 15 the most important consideration in
test development, evaluation, and interpremation
and “refers to the degree to which evidence and
thcur!.' support the interpretations of test scores
entailed by proposed uses of tests” (AERA,
1999). Furthermore, validity is not a single-point
event; it involves accumulating multiple sources
of validity evidence over time.

‘A derailed breakdown of reliabilities by specific age groups
can be found in the W) T vechmical manual (MeGirew &

Wondeock, 2001,
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For many W] 11 tests and clusters, validity
evidence has aceumulated across three different
versions of the battery. For example, five of the
Standard COG tests (Visual-Auditory Learning,
Sound Blending, Concept Formation, Visual
Matching, and Numbers Reversed) have re-
tained the same general format across all three
versions of the battery, Two additional tests (Spa-
tial Relations and Incomplete Words) have two
generations of accumulated research evidence,
The remaining test (Verbal Comprehensian) is
comprised of four subtests for which validity data
is present across all three versions,

Summanizing all generations of validity evi-
dence presented in the respective technical man-
uals (McGrew, Werder, and Woodeock, 1991;
McGrew & Woadeock, 2001; Woodeock, 1978)
and by independent researchers is bevond the
scope of this chapter, Much of this information
can be found in the three respective technical
manuals and other publications (MeGrew, 1986,
1994}, Instead, the current chapter will focus on
summarizing W] Hl-specific validity evidence
for the adolescent and adult age ranges. Post-W]
I publication validity research (with subjects
trom the adolescent and adult age ranges) is also
presented,

Content Validity

Although content validity has been a focus i all
three editions of the W] II1, content validity ev-
idence derived from a theoretically based rest de-
sign specification framework received special
artention during the W] I revision. As de-
seribed previously, the CHOC theory served as the
test-design Bluepring for the W] T (see Figure
14.1). The use of the strong CHC theory, a the-
ory based on evidence accumulated over nearly
6} vears of research, maximizes the substantive
(content) validity vis-a-vis the specification of a
well-bounded construct domain. Although con-
firmatory factor analysis and developmental evi-
dence are presented in the technical manual to
support the W) I test narrow ability classifica-
tions, the W] 111 narrow ability test classifica-
tions rest primarily on expert and logical task
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TABLE 14.7  Median W] 111 cognitive and achievement test reliabilities across eight

adolescent/adult age groups (from 14 to 80+ vears)

Median Median

Standard Cognitive Bartery Tests Reliability  Standard Achievement Battery Tests  Reliability
Test 1: Verbal Comprehension 0.95 Tese 1: Letter—Word ldentification 0.494
Test 2: Visual-Auditory Learning 041 Test 2: Reading Fluency (.54
Test 3: Sparial Relations 083 Test 3: Story Recall 088
Test 4 Sound Blending .62 Test 42 Understanding Direcrions iy
Test 5: Concept Formation 0.495 Test 5: Caleulation (.89
Teest 6: Visual Marching .92 Test 6: Math Fluency .91
Test 7: Mumbers Reversed 10,50 Tese 7: Spelling .95
Teest 8: Incomplete Words 084 Tese 8: Writing Fluency 0.92
Test 9: Auditory Working Memory (.56 Test % Passage Comprehension 086
Test 10: Visual-Auditory Delayed Recall 0,134 Test 1 Applied Problems 0.94

Test 11: Wrinng Samples 090

Test 12; Story Recall-Delayed .82

Median Median

Extended Cognitive Battery Tests Reliability  Extended Achievement Battery Tests  Reliability
Test 11: General Information 0.94 Tese 13: Word Arrack 0.87
Test 12: Retrieval Flueney 0,91 Test 14 Picture Vocabulary (.90
Test 13, Picture Recognition 0,79 Test 13: Oral Comprehension ih.89
Test 14 Auditory Artention (.88 Test 16; Editing .89
Test 13: Analysis—Synthesis 0,94 Test 17: Reading Vocabulary 0.2
Test 11 Decision Speed 0.90 Test 18: Quantitative Concepts (0.9
Test 17: Memory for Words (.85 Test 19: Academic Knowledge 0.91
Test 18: Rapid Picture Naming 0.97 Test 20: Spelling of Sounds .82
Tese 1%: Planning 0.74 Test 21: Sound Awareness 0,83
Test 20 Pair Cancellation (.54 Test 22: Puncroation and Capitalization 0,88

Copyright © 2000 by The Riverside Publishing Company. Adapred from the Woodeock-JTohnson T (W] T by Richard W,
Wondeock, Kevin 5, MoeGrew and Naney Mather, with permission of the poblisher. All righes reserved

analyses, including expert consensus-based task
analyses of the W] I ests,

Structural Validity:

Norm-Based Studies

The design of both the WJ-R and W] III paid
particular attention to the extent to which the re-
lations among test scores (and/or their Compo-

nents) conformed to the relations implied by the
CHC theoretical construct domain. This is typi-
cally referred to as internal or structural validity
(AEAR, 1999; Benson, 1998). Structural validity
research focuses on answering the question: “Do
the obyerved measares bebave in o manner consistent
with the theoretival dvmain definition of mrelligences”
Although it would be possible to report and dis-
cuss the patterns of test and cluster correlations
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TABLE 14.8  Median W] I cognitive and achievement ¢luster reliabilities across eight
adolescent/adule age groups (from 14 to B0+ years)

Median Median

Standard Cognitive Battery Clusters  Reliability  Standard Achievement Battery Clusters  Reliability
Greneral Intellectual Ability (Std) 0.98 Toral Achievement 00,95
Brief Intellectual .'lh'l]lt'rl.' 0.97 Oral Language {Sed) .92
Verbal Abilicy (Sed) 0.95 Broad Reading 094
Thinking Ahility (Sed) 0.97 Broad Mathemarties L96
Cognitve Efficiency (Std) .94 Broad Written Language 0.97
Phonemic Awareness 0.4 Acadenic Skills AN
Waorking Memory 0.93 Academic Fluency 0.94

Academic Applications 0,96

Median Median

Extended Cognitive Bartery Clusters  Reliability Extended Achievement Battery Clusters  Reliability
General Tmellectual Abilivy (Ext) 0.99 Oral Language (Fxt) o5
Verbal Abiliry (Fxt) 0.97 Oral Expression 0.1
Thinking Abilicy (Ext) 0,98 Listening Comprehension .54
Cognitive Efficiency (Ext) 0.95 Basic Reading Skills 0.95
Comprehension-Knowledge (€ 0.97 Reading Comprehension 0.4
Long-Term Rerrieval (Glr) 0.93 Math Caleulanon Skills (.54
Visual-Spatal Thinking (G7) (L83 Mathematics Reasoning 0.97
Auditory Processing (€a) 0.94 Basic Writing Skills 0.95
Fluid Reasoning () (.97 Wiritten Expression .94
Processing Speed (G) 0,95 Phoneme/Grapheme Knowledge (1.5
Shore="Term Memary (Gwm) .42
Broad Arcention 0,94
Cogniove Fluency 0497
Executive Processes 0.95
Delayed Recall 093
Knowledge 0.97
Phonemic Awareness 3 0.95

Copyright 8 2001 by The Riverside Publishing Company. Adapted from the Woodeock-Johnson® (W] T by Richard W,
Waodeock, Kevin 5, MeGrew and Nancy Mather, with permission of the pubilisher. All righes reserved.

reported for the adolescent and adult age ranges,
factor analysis is typically used to objectively
evaluate the structural validity of a batery of abil-
ity tests. In this regard, the W] 111 structural evi-
dence has the advantage of building on the

internal exploratory and confirmatory factor
analysis of the 1977 W] and the W]-R norm data
(MecGrew et al., 1991), as well as a series of joint
cross-hattery analyses with all other major intelli-
gence hatteries (see Flanagan & Ortiz, 2001, for
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the most recent synthesis). The extant structural
analyses research supports the CHC broad factor
structure of the WJ-R (McGrew, 1994; McGrew
et al,, 1991). Given that the design of the W] 111
extended and refined the previously validared
broad CHC ability structure of the W]-R, confir-
matory factor analyses (CFA) studies were used
almost exclusively in the evaluation of the struc-
tural validity of the W] 111,

Across the entire standardizaton sample, the
WI T eperational CHC measurement model
was determined to be the best fitting model when
compared to six alternative models (McGrew &
Woodcock, 2001). The six alternative models in-
cluded a null, g-only, dichotomous Gf~Ge, and
three four-factor models that operatonalized the
intelligence measurement models represented hy
the PASS, SB-TV, and WAIS-IIL The factor load-
ings for the best fitting CHC models for one ado-
lescent and two adult norm samples are presented
in Table 14.9, In all three samples, the W] 111
CHC measurement model was the best fitting
model (MeGrew & Woodeock, 2001). Similar to
the W]-R CFA analyses, the models reported for
the oldest samples {ages 40-100) were the poorest
fitting models (in an absolute sense). These find-
ings suggest that additonal research is needed o
determine if alternative models may better repre-
sent the CHC structure of cognitive functioning
during middle to late adulthood.

The results summarized in Table 14.9 indi-
cate that, in general, most W] I11 tests are rela-
tively strong and invariant indicators of the same

..II{_. abilities across the adolescent and adult
age ranges, A few exceptions are noted, First, in
the Ge domain, the Understanding Direction
test is a mixed measure of Ge (LS, listening abil-
ity) and Gemr (MW, working memory) during the
adolescent and young adule age ranges, but taps
more Gow (MW) during middle o late adult-
hood. Similarly, the Quantitative Concepts test
15 a consistent mixed indicator of Gg (KM, math-
ematical knowledge) and G (RO, quantitative
reasoning) during the adolescent and young

adult age ranges, with a greater emphasis on Gf

during middle to late adulthood. Although some

THE WOODCOCK-JOHNSON BATTERY—THIRD EDITION (W] 111) 587

age-related changes are observed for a few W]
I1 reading and writing {viz., Reading Vocabulary
and Spelling of Sounds) and Gl (Story Recall
and Retrieval Fluency) tests, these changes ap-
pear unsystematic in nature.

The only Gv test that changes noticeably
across the three age groups is Planning. The
Planning test demonstrates a slight increase in Gv
(S5, Spatial Scanning} with age. However, it is
important to note that this tese has more unique
than common variance (at all age ranges) and is
likely measuring other variables outside the
boundaries of the W] 1T CHC constroct domain
(e.g., cognitive style; planning; attention and con-
centration). With the possible exception of the
Auditory Arention test (which appears to in-
crease in G variance with age), all W] TIT G and
fif tests are relatvely invariant CHC-domain
specific indicators,

The W] I (75 tests demonstrate the most
interesting variations with age. In general, the
Visual Matching, Decision Speed, and Pair Can-
cellation tests show inereased relunce on Gr
abilities with increasing age, particularly after
age HL This 15 particularly noticeable for Pair
Cancellation, a test deliberately designed to as-
sess sustained concentration or vigilance, This
finding suggests that the Pair Cancellation test
may become an increasingly important diagnos-
tic test for detecting changes in cogmitive effi-
ciency during the later adult vears. In the case of
Visual Matching, the increase in Gr ability (P,
perceptual speed) is associated with a decrease in
a minor Gg (N, number facility) influence. Fi-
nally, Rapid Picture Naming appears to be a
relatively moderate indicator of Gy (R9, rate-of-
Lest- mng] and a weak indicator of Gy (NA,
naming facility) during the adolescent and young
adult ages, with the Glr abilities measured dimin-
ishing after age 40, Given the prominent role
processing speed ((s) plays in theories of changes
in adult intelligence (Bashore, Ridderinkhof, &
van der Molen, 1998; Kail, 1991a, 1991h; Kail &
Salthouse, 1994; Salthouse, 1996), the findings
tor Pair Cancellation and Rapid Picture Naming
are particularly interesting. Additional research



588 PART V' ADDITIONAL MFASURES OF ADOLESCENT AND ADULT 1Q

TABLE 14.9 W] I1I broad CHC test factor loadings in adolescent and rwo adult norm samples

Broad CHC Factors by Age Groups

Tests

(&3

Gy

{arw

Calr

14-19 20-39 40+

1419 20-39 40+

14-19 20-39 40+

14-19 20-39 40+

Verbal Comprehension
General Information
Understanding Directions
(Ach)

Picture Vocabulary (Ach)
Orral Comprehension (Ach)
Academic Knowledge (Ach)

0.92
0.89

041
0.82
0.75
(.54

(.94
(.93

(.30
(.84
(.81
ALY

(195
(.93

0.17
(.89
(074
0.93

.18

Caleulanon (Ach)

Math Fluency (Ach)
Applied Problems (Ach)
Chaanritatve Concepts
(Ach)

0.19

0.23

0.23

.83
046
0.53

0.51

(LA
047
0.57

(.59

0.89
041
.54

039

Letter—Word Identification
(Ach)

Reading Flueney (Ach)
Passage Comprehension
(Ach)

Word Artack (Ach)
Reading Vocabulary (Ach)
Spelling (Ach)

Whiting Fluency (Ach)
Wihiting Samples (Ach)
Handwriting {(Ach)
Editing (Ach)

Spelling of Sounds (Ach)

12

(.48

(.66

(.15

(.50

.82

0.12

0.446

(.63

077
045

0,32
0.73
.18
=3
0.47
0.73
0.25
.75
.36

(L76
.42

.32
.76

(LB3
.40
0.78
0.25
0.76
049

(.80
(.35

043
0.81
(.30
0.0
.52
.84
(.36
.53
032

Visual-Auditory Learning
Visual-Auditory Learning:
DR

Retrieval Fluency

Story Recall {Ach)

Story Recall: DR (Ach)
Merrsary fon Newres
Merrery fon- Nawwes: DR

.59
0.57

0.42

.41
0.44

0.77

0.74
0.3l
0.10

(165
(L6l

0.71

(.68
.55
0.59

.62
0.56

(.86

.80
0.37
0.28

0.79
0.72
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Broad CHC Factors by Age Groups
G G of Gis Cesim
419 20-39 40+ | 14-19 20-39 40+ [ 14-19 20-39 40+ | 14-19 20-39 40+ | 1419 2039 40+
035 034 O

047 040 051
025 0.6 018
048 042 056
48 045 0.54
036 038 035
037 026 050
035 008 (40

{Continues)
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TABLE 14.9 (Contnued)

Broad CHC Factors by Age Groups

Ge Gg Grw Glr
Tests 14-19 20-39 40+ | 14-19 20-39 404 [ 1419 20-39 40+ | 1419 20-39 40+

Spatial Relatons
Picture Recognition
Planning

Fisnanl Clossire

Block Rotatien

Sound Blending
Incomplete Words
Auditary Attention
Sound Amareness (Ach)
Sasrrd Pattevins

Analysis—Synthesis
Concept Formation

Numerival Reasoming .34

0.3%

Vistral Matching
Decision Speed

Rapid Picture Naming
Pair Cancellation
Cirasr Chint

0.22

021 012

007 21 008

Numbers Reversed
Auditory Working Memory
Memory for Words
Mersiny fin Sentesices .33

042 (.38

Factor loading on g 080 091 092 071

66 085 090 091 091 (B0 095 089

Nevier Iralic font designares W T Research tests used during the development of the WJ T {MeGrew & Woodeock, 2001,

Copyright © 2001 by The Riverside Publishing Company. Adapted from the Woodenck-lohnson® TIT (W] HE'Y by Richard W.
Woadcock, Kevin 5. McGrew and Nancy Mather, with permission of the publisher. All rights reservesd,

is needed to determine if these two W] L G tests
may have special diagnostic utility (above and be-
yond the other W] 1 G5 tests) in the assessment
of the effects of aging on cognitive performance.

All W] TII G vests are factorially pure and
strong indicators of the G domain, There is a

trend for the Auditory Working Memory (MW,
working memory) and Memory for Words (MS,
memaory span) tests to change slightly in Gon
characteristics after adolescence, with the former
increasing in Gsm and the larter decreasing in
(i starting at age 20
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Broad CHC Factors by Age Groups
Gy Gt Gf 6] Cismn
1419 20-39 40+ | 14-19 20-39 40+ | 14-19 20-39 40+ [ 14-19 20-39 40+ | 14-19 20-39 40+
071 075 073
047 043 055
033 043 054 0.09
037 046 055
033 065 061
67 072 066
051 061 O6]
034 04 048
079 083 085
035 047 055
0.74 080 083
477 079 079
0.56 056 086
070 071 8l
0469 073 078
048 041 0359
059 073 082
024 026 027 066 67 067
075 071 078
073 082 082
0700 ey a4
042 038 037
77 079 085 087 09 097|092 092 0.94] 049 051 075 083 08 092

Brief Comments on “Good” Factors

As more intelligence test batteries pay closer at-
tention to sampling a greater breadth of narrow
abilities within each CHC theoretical construct
domain, some of the established “rules of thumb”
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regarding what constitutes a strong or gond factor
loading for a cognitive construet may need to
change. Reviewers often relate the strength of a
factor (and its indicators) to the absolute magni-
tude and consistency of the factor loadings.
MeGrew and Woodeock (2001) argue that, in



592 PART V  ADDITIONAL MEASURES OF ADOLESCENT AND ADULT I

some situations, excessively high test factor load-
ings may be a counter indicator of good con-
struct validity,

Far example, in the W]-R, the Gir cluster was
comprised of the Visual-Auditory Learning and
Memuory for Names tests. Both tests consistently
demaonstrated high Gl factor loadings. In con-
trast, the W] T Gir cluster is comprised of the
Visual-Auditory Learning and Retrieval Fluency
tests. These two W] TIT tests demonstrate mark-
edly less consistent Gfr factor loadings in Table
14.9, with the Retrieval Fluency loading being
much lower (31 to .51) than Visual-Auditory
Learning (.71 to .86). Did the W]-R Glr factor
(and its two tests) represent a more valid Factor
than the W] I Gir factor? McGrew and Woaod-
cock (2001) argue that, when alf forms of validity
evidence are combined, the W] 1T Gir factor is
more valid than the W]-R Gl construct. Why?

It is not often recognized that, when indica-
tors of different aspects of a hroad construct do-
main are sampled adequately, a factor with all
moderate factor loadings may, in fact, be a more
valid factor. This is referred to as the attennation
paradox in the reliability literature (Boyle, 1991,
Clark & Watson, 1995; Loevinger, 1954), where
it has long been recognized that if the inter-item
correlation increases among items too much, a
test may become very homogeneous and reliable,
but at the expense of narrow content coverage
that compromises validity. The same principle
holds for the correlation of test factor indicators,
Maximizing the absolute magnitude of indices of
factor homogeneity (e.g., fctor loadings) may
aceur at the expense of factor breadth (construct
vahdity). One may end up with a very narrow
factor with test indicators that may tap very sim-
ilar abilities, rather than a fictor that more ade-
quately samples different aspects of the construct
domain. Post-WJ-R content validity and hierar-
chical CFA studies that included narrow and
broad factors suggested that the relatively high
and tight WI-R Gir factor loadings were reflect-
ing a narrow ability (viz., MA, Assodanve Mem-
ory) and not the intended broad Gl ability
(Flanagan et al,, 2000; McGrew & Flanagan,

1998; McGrew & Woodeock, 2001). McGrew
and Woodeock (2001) present logical and empir-
ical evidence (e.g., content validity; hierarchical
narrow and broad CFA analyses; differential de-
velopmental growth curve trajectories) that sup-
ports the divergent W] 11 Gir factor loadings for
Visual-Auditory Learning and Retrieval Fluency
as reflecting a more valid factor and set of indica-
tors. A review of the factor loadings in Table
14.9, in the context of other forms of validity ev-
idence, suggests that the W] Il Gl; Ga, and Go
clusters are also exemplars of broader and more
valid CIHC construct measures.

Structural Validity:
Special Study Analysis

The W] 111 technical manual describes a study
(Gregg/Hoy 1985 study) based on a sample of
204 university students who were administered a
wide array of cognitive and achievement mea-
sures. Recently, McGrew et al., (2001) subjected
the W] LI, WAIS-IT1, WMS-II1, and KAIT test
scores from this study to a set of CHC-organized
broad and broad plus narrow ability CFAs. The
broad and narrow CHC classifications for the
maost viable broad factor CHC model are pre-
sented in Table 1410,

The pattern of findings summarized in Table
14.10 is nearly identical to those summarized in
Table 14.9 and will not be repeated here, The
cross-battery CFA results provide additional
structural validity evidence for the W] 111 tests
included in the analysis. A number of findings in
Table 14.10 are of particular interest with regard
tor the structural validity of the W] 11T and eross-
battery applications (to be discussed later). More
demailed discussion and interpretation of this
CFA study can be found in McGrew etal. (2001).

First, the modification of four prior WJ-R
tests to serve as four subtests for the Verbal Com-
prehension composite test appears to have pro-
duced a strong single test indicator of Ge
MeGrew et al, (2001) report that the W] I Ver-
bal Comprehension test demonstrated the high-
est G factor loading (83), followed next by the
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Grege/Hoy university sample CFA (McGrew etal, 2001)

W ILL, AWATS-HT, WMS-MIL, KAI'T broad and narrow classifications based on

Bartery

Tests

o

] Carae

Galr

G

Wi
WALS-ITT
WALS-I11
WAIS-ITI
WAILS-IIT
WAS-ITI
WAS-11I
KAI'T
KATT
EAIT

Verbal Comprehension
Information
Comprehension
Vocabulary

Sumilarities

Leyical Memaory |
Logical Memaory 11
Definitions

Double Meanings

Audirory Comprehension

LI¥VL
K
LD/RD
VL
LIVED
LS
Is
vdd
VL
LDYLs

SGARD

mm

Wi
WAIS-IT

Math Fluency (Ach)
Arithmetic

Ad

Wy
Wi
W I

Letter—Word Identification (Ach)
Reading Fluency (Ach)
Passage Comprehension (Ach)

R B

WJ I
WJ I
W I
KAIT
WMS-II1
WMS-11
WMS-TI
WMS-I11
WAIS-111
WMS-IT]
WMS-1II

Visual-Auditory Leaming
Retrieval Fluency
Mersary for Namees

Rebus Learming

Famnily Pictures |

Famuly Pictures 11

Spatial Span

Faces 1

Faces Il

Verbal-Paired Associates |
Verhal-Paired Associares 11

MA

MA
MA
ma

(A1)

i
im
MA
MA

nw

'

9

s

WJ I
W
W7
Wyl
WATS-TIT
WALS-111
WAIS-111

Spatial Relations
Picture Recognition
Block Rotation

Vismal Closare

Picture Completion
Pictore Arrangement

Black Design

Ve/SR

VoSSR

CF

VE

SRA:

(Continues)
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TABLE 14.10  (Continued)

Battery  Tests Ge Gy Gmw G Gu Ga Gf Gv G
Wil Sound Blending PC:S

WITH  Incomplete Words PC:A

WITH  Auditory Attention usur

WFH Sound Batterns L3

WM  Concept Formation |

WAIS-TIT - Marrix Reasoning 1

KAIT Mystery Codes 1

KAIT  Logical Steps RQ

Wl Visual Marching P

Wi Decision Speed R4

WIII  Rapid Picture Naming na

Wy Cirnge Ohit f P
WAIS-IIT Digit Symbol-Coding Ry
WAIS-IIT Symbol Search P/RY

W] I MNumbers Reversed MW
WIHT  Auditory Working Memory MW
Wi Memory for Words MS
WF I Memaory for Sentences fd M
WAIS-IIT  Lener—Number Sequencing Mw
WMS-III  Letter—Number Sequencing MW

NOTE: Bold fone « W I wests; italic font = W] 1T Research
rests (MeGrew & Woodeock, 2000). Significant factor fead-

mgs have been replaced with the narrow CHOC abiliny classifi-
cations propased by McGrew et al, (2001). See ‘Table 14.1 for
the names and definitons cormesponding to each narrow abiliry
code/abbreviation. Capitalized marrow abiliy codes designate
significant factor loadings > 4%, Lower-case narrow ahility
codes designare significant factor loadings < .50, Sigmificant re-

WAIS-III Vocabulary test (.83). The W] I Ver-
bal Comprehension test has a distinet advantage
over the other Ge tests reported in Table 14.10 in
that it is comprised of four tests that together tap
lexical knowledge (VL) and general language de-
velopment (LD, which subsumes VL), Unfortu-
nately, the WJ Il General Information test was
not included in this study, Sccond, consistent

siduals were reponted between WMS-TH Family Pierures [ & I1
WS- Logical Memory 18 11, WAIS-TTAWMS-111 Leter-
Number Sequencing WMS-1 Faces T & 11; WMS-111 Verbal
Paired-Associares 1 & 11; W T Decision Speed & Rapid
Picture Naming; W] Visual Matching and Math Fluendy:
W L Match Fluency & WATS-TTT Digar Symbol; W] T Math

Fluency and Reading Fluency.

with a prior joint W]-R/KAIT CFA study
(Flanagan & McGrew, 1998), two of the KAIT
i tests (Definitions and Double Meanings)
were found o be mixed measures of Ge and Gro,
The influence of reading and writing achieve-
ment variance on these two Ge tests, and the
Definitions test in particular (Grw loading = 81)),
although consistent with Carroll’s definiton of
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(v, suggests that these two G tests must be in-
terpreted with caution when assessing adoles-
cents and adults with learning difficulties in
reading or writing skills.

Third, the results continue to reinforce the
conclusion that two of the original 1977 W/ tests
{Analysis—Synthesis and Concept Formaton)
have withstood the test of time as two of the best
available tests of Gfabilities. The results in Table
1410 also indicate that the KAIT Mystery
Codes and Logical Steps are also excellent tests
for the assessment of Gf abilities. Fourth, given
the historical prominence of the WAIS series in
the assessment of adolescent and adult intelli-
gence, it is important to note that the results in
"Table 14.10 indicate that the long-overdue addi-
tion of a Gf test (viz., Marrix Reasoning) to the
WAIS-TIT has successfully plugged the WAIS-11I
if hole (McGrew, 1997; McGrew & Flanagan,
1996, 1998; Woodeock, 1990), at least with one
test. More importantly, the strong loading of the
WAIS-TIT Block Design on Go (.80; McGrew et
al., 2001), in the absence of any significant load-
ing on the robust Gf factor, adds one more nail to
the cotfin of the traditional clinical interpreta-

tion of WAIS-TIT Block Design as a measure of

“reasoning,” particularly abstract fluid reason-
ing. These results, plus the extant CHC cross-
battery factor-analysis research of the Wechsler
series of tests (see Flanagan et al., 2001, for the
most recent synthesis), should put to rest the no-
tion that the WAIS-III (and WISC-TT) Block
Design test can be used to draw inferences about
Gf abilities. The W] T and KAIT Gf tests ap-
pear to be much more valid tests for measuring
the Gf abilities of adolescents and adults.

Fifth, the interpretation of the W] 111 Re-
trieval Fluency test as a good indicator of G re-
quires the use of a hicrarchical model in which
Retrieval Fluency and Rapid Picture Naming
form a narrow naming facility (NA) factor,
which, in turn, has a moderate loading on Gir:
The broad Gir factor also subsumes the narrow
abilities of meaningful memory (MM) and asso-
ciative memory (MA) (see McGrew and Wood-
cock, 2001, for a detailed explanation). Sixth, the
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KAIT Rebus Learning (MA, Associative Mem-
ory) and many WMS-11I tests provide for addi-
tional coverage of Gl Two of the WMS-I11 rests
(Family Pictures I and Spatial Span) appear to be
factorially complex measures, a situation that
clouds their diagnostic interpretation. Seventh,
the W] II1 is the only major intelligence hattery
for use with adolescents and adults that includes
strong indicators of Ga.

Finally, although imposing near-identical task
requirements on subjects, the W] 11T Auditory
Working Memory test (MW, working memory)
appeirs to be a stronger Gow (.81) indicator than
the WAIS-TIT and WMS-III Letter-Number Se-
quencing tests (with .67 Gew loadings for both)
(McGrew et al., 2001). The less complex W] 111
G tests of memory span (M5, Memory for
Words and Memory for Sentences) displayed
more moderate factor loadings when compared
to the working memory tasks. OFf note for the
WAIS-IT Waorking 'ﬂemﬂn Index (a combina-
tion of Digit Span, Letter-Number Sequencing,
and Arithmetic) is the finding that Arithmenic
loads on a Gy factor and wet on the G factor
with other tests of working memaory. These find-
ings suggest that the W] IIT Working Memory
cluster is a more valid measure of working mem-
ory (MW) than is the WAIS-TIT Working Mem-
ory Index. The WAIS-III Working Memory
Index is confounded with construct irrelevant Gy
variance,

External Validity

External validity focuses on the external relations
among the focal constructs and their measures and
other constructs and/or subject characteristics
(AERA, 1999; Benson, 1998). The question posed
is “Do the focal constructs and observed measures fit
within a network of expected construct velations (1.,
the momological network)?™ The adolescent- and
adult-specific external validity evidence for the
W] 11T COG presented in the W] HI technical
manual is summarized here. The reader is referred
to McGrew and Woodeock (2001) for external va-
lidity evidence at other age groups. In additnon to
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summarizing the studies presented in the W] 111
technical manual, a recently completed group dif-
ferentiation analysis with the special Gregg/Hoy
LD/non-LD university sample will be presented
later in this chapter.

Concurrent Validity: WJ I Ability
Cluster Correlations with Achievement
and Other Intelligence Batteries

The W] 1T GIA scores displayed concurrent
correlations in the .70s with the general compos-
ite scores across all age samples and instruments
(WPPSI-R, WISC-IIT, WAIS-III, DAS, KAIT,
and SB-TV: MeGrew & Woodeock, 20013, These
studies provide concurrent validity evidence that
the W1 I GIA-5td and GIA-Ext clusters are
valid indicators of general intelligence, as opera-
tionalized by other intelligence batteries.

The single adult-specific concurrent study
that presented correlations with the composite
scores of other intelligence batteries was the
Gregg/Hoy university sample (1985) deseribed
previoushy. Given the selective nature of the two
adult subgroups included in this study, the com-
bined sample exhibited significant restriction of
range in scores, a situation that dampened the
resultant correlatons, Thus, the relative com-
parisons of concurrent correlations are impor-
tant here, not the absolute magnitude of the
correlations, Given this caveat, the .67 and .75
correlations (reported in Table 14.11) with the
WAIS-1TT Full Seale and KAIT Composite 10,
respectively, reinforce the validity of the W] 111
COG as a valid measure of general intellectual
functioning with adults.

Also presented in Table 14.11 are select corre-
lations that allow for the comparison of the rela-
tive concurrent validity of the W] T, WAIS-ITI,
and KAI'T composite scores in the prediction of
basic reading, math, and writing achievement.
Across and within achievement domains, the W]
Il Predicted Achievement and GIA-Standard
clusters outperformed both the WAIS-111 Full
Seale and KAIT composite 10s in the concur-
rent prediction of achievement. The superiority
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of the W] I Predicted Achievement option was
again borne out in these dara. It is particularly
interesting to note that the KAI'T demonstrated
a median correladon (.31) with achievement
much closer to the W] 111 GIA-Standard (.56)
and W] 111 Predicted Achievement (.60) options
than did the WAIS-III (.36). It is hypothesized
that this is because the KAIT (although only
providing Gfand Ge composite scores) includes a
much greater breadth of CHC abilities than does
the WAIS-III, but not as great a breadth as does
the W] 1. The prior discussion of the joint W]
111, WAIS-111, WMS-TII, KAI'T CFA study and
the Flanagan and McGrew (1998) study support
this interpretation. These data suggest that
CHC-designed intelligence batteries, and the
W] I in particular, may hold a distinet advan-
tage over the venerable WAIS-III when invest-
gating the academic functioning of adolescents
and adults.

A more circumseribed study deseribed in the
WI I technical manual (Norton Study; see
MeGrew & Woodeock, 2001) involved 50 adults
attending a California community college. As
part of a study focused on understanding math
achievement, the adult subjects were adminis-
tered a select ser of eight W] 1 Cognitive tests,
five W] I1 research tests, and two W] 1 math
achievement tests. They were also administered
select tests from the KAIT and WAIS-ITL The
specific cognitive tests selected from each bat-
tery were those from the CHC ability domains
(i.e., Gf, Gv, Gs, Gir) that prior research sug-
gested were the most related to math achieve-
ment (Flanagan et al, 2000; McGrew &
Flanagan, 1998).

In the Norton Community College sample,
the simple correlations between all Gf teses (W] T
Analysis-Synthesis and  Concept  Formation;
WAIS-ITT Matrix Reasoning; KAIT Logicl
Steps and Mystery Codes) and math achievement
were consistently higher than the correlations
between the Gl Gr, and Go tests and math
achievement. Stepwise multiple regression found
the combination of the W] Il Concept Forma-
tion and Analysis-Synthesis tests (regression



TABLE 1411 Select W] 111, WALS-I11, and KAI'T concurrent validity correlations in LI Not-LD university sample

Reading Achievement Writing Achievement Fluency
QWIS LRI Median
W AT Broad W7 I Basic - WRAT-I - Nebon Deany W I Basic Wieatten WRATIN Academic  Correlations
Cognitive Measures Reading Reading Skills  Reading  Reading Comp,  Writing Skills Expression Spelling  Fluency
W] T General Intellectial A6 5 Al Al A2 A9 47 A8 .56
Ability—Standard
W] 1 Predicted Achievement iy .62 L6l 60 43 52 A9 — .60
Wechsler Adult Intelligence A3 A9 A3 A7 .34 A6 27 27 A6
Scale 11 Full Scale
Kaufman Adolescent & Adule 87 53 .58 59 A1 A7 37 A9 51
Intelligence Composite
N 2k 185 204 191 200 102 204 205
Mean .7 022 107.6 2191 05.9 3.2 104.5 103.6
Standard Deviation 12.4 129 0.6 239 14.00 134 13.7 13.3

Nore: W] I General Intelleerual Ability Standard correlated 67 and 75 with WAIS-HT Full Seale and KAIT Composite scores, respectively.
Copyright © 2001 by The Riverside Publishing Company. Adapred from the Woodeock-Johnsont® T EWT ™) by Richard W Woodeock,

Kevin 5, MeGirew and Nancy Mather, with permission of the publisher. All righes reserved,
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weighLﬁ' =41 ta .36, rusp-u::l:iv:ﬂ}-'}, followed to a
lesser extent by KATT Mystery Codes (weight =
22), provided the best prediction of adult math
achievement (R = .66). This stucy suggests that
the W] Tl Gf tests of Concept Formation and
Analysis—Syvnthesis may be particularly useful for
predicting and explaining mathematics achieve-
ment in A postsecondary education  setting,
Together, the Gregg/Hov and Norton postsec-
ondary education studies provide support for the
concurrent validity of the W] I COG tests and
ability clusters, particularly when compared to

other intelligence batteries suitable for this
population,

Concurrent Validity: W] TIT Ability
and Achievement Cluster Correlatons

The average concurrent W] 1 ability-achieve-
ment correlations across the adolescent and
adult age ranges (McGrew & Woodcock, 2001)
are reported in Table 14,12, A review of Table
14.12 leads wo a number of conclusions. First, the
three W] T Cognitive ability optons (Predicted

TABLE 14.12  Average (median) correlations herween W] 11 ability cluster options
and W] T achievement clusters across the adolescent and adult nonm samples

Medven Corredations

General General

Predicted Intellectual Ability  Intellectual Ability
Achievement Cluster Achievement (GIA) Standard {(GIA) Extended Oral Language
Reading
Broad Reading 0.85 .81 0.84 0,76
Basic Reading Skills 0.79 0.76 0.78 0.74
Reading Comprehension 082 0.76 0.79 0.81
Muthematics
Broad Mathematics .77 0.75 0,76 (.67
Math Caleulation Skills 072 .69 .61 .37
Math Reasoning 0,74 0.77 074 .73
Written Language
Broad Written Language .63 .81 (L3 (.73
Basic Writing Skills 0.81 0.77 0.79 0.74
Written Expression (3,80 0.78 (180 0.69
Language & Knowledye
Oral Language (Std.) 0.77 0,82 (.86
Oral Language (Exr.) 0,37 .80 0.83
Oval Expression 67 0.73 0.77
Listening Comprehension 0,77 .81 (.83
Academic Knowledge (.87 0.77 0.80 0.84

Copyright © 2001 by The Riverside Publishing Company. Adapred from the Woodeock-lohnson® 10 0W] T by Richard W
Woadcock, Kevin 5, McGirew and Nancy Mather, with permission of the publisher. All rights reserved,
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Achievement; GIA-Sud; GIA-Ext) are consis-
tently better predictors of achievement than the
Oral Language ability option. The three W] 111
COG ability options are the preferred measures
when making predicred/actual achievement com-
parisons during the adolescent and adult age
ranges. Second, as expected, the ability option
that vses optimal differential weights of the
seven standard COG tests to predict achieve-
ment (Predicted Achievements) outperforms a
combination of the same seven tests when they
are differennally weighted to approximate g or
general intelligence (GIA). Third, although
there is a minor trend for the GIA-Ext cluster o
correlate slightly higher with achievement than
does the GIA-5td, these differences are not prac-
teally significant,

When in-depth diagnostic information is not
necessary, the seven-test GIA-Sud offers predic-
tion equal to that of the more in-depth 14-test
GIA-Ext. Finally, when predictions are necessary
regarding an adolescent or adult oral language
fhunctioning, the GIA clusters are consistently
hetter predictors. This is not surprising given
that the GIA elusters include measuves of G, a
construct domain that subsumes oral language,
The design of the oral language Predicated
Achievement score option eliminates this predic-
tor/criterion overlap by fixing the Ge rest
weights to zero. The decision on which ability
score to use when making oral language ex-
pected/actual performance comparisons depends
on the mature of the speafic referral questions

IMeGrew & Woodeock, 2001).

Group Membership Differentiation:
LD/Normal Mean Score Comparisons

The final set of external validity evidence avail-
able for the adolescent and adult populaton was
a comparison of test performance of the LD and
Mot-LD (Normal} subjects in the Gregg/Hoy
university sample (McGrew & Woodeock,
2001). Mean seore LI/Not-LI} comparisons
were presented for 16 W] 1 COG clusters and
6 W] I ACH clusters, Even after the applica-

tion of the Bonferroni adjustment to control for
overall experiment-wise error rate, all but 3 of
the 22 t-tests were significant at the .03 level of
significance. As would be expected, given the
prominence achievement plays in the identfi-
caton and classification of individuals with
learning disabilities, the largest mean score dif-
ferences were on five of the six achievement clus-
ters, With the Normal subject mean scores
ranging primarily in the average to above aver-
agre ranges (98.2 for Basic Reading Skills to 112.0
for Academic Fluency), the LD subjects scored
approximately one standard deviation lower on
Basic Writing Skills (-17.8), Academic Fluency
(=17.3), Broad Reading (13.8), Basic Reading
Skills (-14.0), and Phoneme/Grapheme Knowl-
edge (-13.5). Oral Expression scores were not
significantly different.

The LD subjects were also —1 1.8 points lower
on the GIA-Std cluster. The largest differences
on the cognitive clusters occurred in domains re-
lated to the efficiency of cognitive processing and
(i abilities. In particular, the largest mean score
differences were noted for the Cognitive Effi-
ciency (=118 for Standard and -10.4 for Ex-
tended), Auditory Processing (-11.7), Phonemic
Awareness (-1 1.3), and Working Memory (<11.1)
clusters. The only cognitive clusters that did not
differentiate the two groups were the Long-term
Retrieval (Gh), Visual-Spatial Thinking (Gu),
and Cognitive Fluency (() clusters. Collectively,
the mean score comparisons suggest that the W]
I COG and ACH batteries provide useful infor-
mation for the differentiation of adult university
subjects with and without learning disabilities.
These largely descriptive findings suggest that
adult university students with learning disabili-
ties, as a group, are characterized by: significantly
lower achievement (across all areasy; lower gen-
eral intellectual functioning: and relatvely larger
specific cognitive deficits in the auditory proeess-
ing domains and the efficiency of cognitve pro-
cessing (particularly working memory). More
refined analyses of these dam with specialized
group-differentiation methodology are described
in the next section of this chaprer.
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SPECIAL APPLICATIONS
AND USE WITH
SPECIAL POPULATIONS

Assessment of

Learning Disabilities
The W] T includes a variety of cluster scores
and interpretive options that can be useful in the
assessment and identification of learning disabili-
ties (LD). As described previously in this chapter,
the breadth of measures included in the W] 111
provides diagnosticians with a large theory-based
tool chest for surveying many of the cognitive
and achievement abilities associated with com-
prehensive LD assessments. The W] 111 also pro-
vides a set of discrepancy-based interpretive
features that facilitate the norm-based identifica-
tion of within-person cognitive and achievement
strengths and weaknesses, a practice that has
been at the core of LI assessment and identifica-
tion since the fields incepuon. Three different
discrepancy models for evaluating the strengths
and weaknesses between and among W] 111 clus-
ter scores are presented. These discrepancy mod-
els are then followed by the presentation of
preliminary research that identifies potentially
important W] 111 elusters for the identification of
adults with L.D.3

General Intellectual Ability-
Achievement Discrepancy Model

Ninety-eight percent of all states, and most fed-
eral agencies servicing adolescents and adults,
have followed the lead of federal law and have in-

It 35 important 1o note thae space limitations do not allow o
denailed explanation of all cavears related o the wse of the
differemt W] I discrepancy procedures in the “art and sci-
ence” of L1 decision making and elassification. Comprehen-
stve models that encompass 4 hroader array of variables are
required. A particolarly ineresting comprehensive. masdel
grounded In the CHE theory has recently been outlined by
Flanagan, Ortiz, Alfonso, and Mascolo (in press).

corporated the nodon of a learning disability be-
ing defined by a discrepancy between a person’s
actual (measured) and expected achievement
(usually predicted from general intellectual abil-
ity) (Flanagan et al., 2001). The W] IIT provides
reliable and valid procedures that can contribute
useful informaton for use in these procedures.
The GIA Ability-Achievement Model and the
Predicted Achievement Maodel are both pre-
sented in Figure 14.3.

It is important to note that aeitker the W7 11
GlA or PA disorepancy procedirves were designed for
the diagmosic of L1, if the intent is to identfy a
specific learning disorder. The GIA and PA ap-
proaches are intended to answer the queston,
“Grven the person’s present cognitive abilitics, is bedshe
achieving as well as conld be expected?” The W] I
GIA Model is straightforward. Either the differ-
entially weighted W] 11T GIA-Std or GIA-Ext g
standard scores are used to provide a predicton
of what a person’s achievement standard score
would be, given their level of general intellecrual
ability and age or grade. As portraved in Figure
14.3, the individual’s expected achievement (e.g.,
predicted Basic Reading Skills standard score) is
then subtracted from the person’s actual Basic
Reading Skills standard score, producing an
ability-achievement standard score diserepancy.
The W] 111 is unique with respect to three major
features of this model.

* The W] III provides a true g score for use in
the ability—achievement calculations. Other
major intelligence batteries rely on an arith-
I“fr_'i.l_' ﬂ\’l:r:lgl_' uf test seores, an :!1-'{.!['.15"‘!3 ll'li][
implies an equally weighted general inrelli-
gence score. Thus, a more theoretically sound
general ability index is used in the W] 1T GIA
ability-achievement discrepancy procedures.

* The W] 111 predicted (sometimes referred to
as “expected”) achievement score accounts for
regression-to-the-mean in a manner that cap-
tures the developmental changes in ability-
achievement correlations. The regression-to-
the-mean effect is greatest for predicted
achievement scores that diverge the farthest
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from the mean. This occurs because the cor-
relation between any combination of ability
and achievement measures is less than perfect.
¢ The W] HI capitalizes on the co-norming of
the W) I COG and ACH to provide slightly
different regression adjustments across age or
grade when generating the predicted achieve-
ment score. The developmental changes in
the ability-achievement correlations observed
in the W] I norm data are incorporated into
the prediction equations. A common practice,
particularly when an intelligence test is not
co-normed with the administered achieve-
ment test, is to select a single point correla-

tion (e.g., .65) and use this value 1o correct for
regression effects via a formula for all ages.
The predicted score in the W] ITT GIA Abil-
ity-Achievement Model is based on a devel-
opmentally sensitive regression-to-the-mean
adjustment procedure.

The W] Il GIA ability-achievement discrep-
ancy scores are compared against real discrep-
ancy norms (end box in Figure 14.3; McGrew,
1994; MceGrew et al,, 1991 McGrew &
Woodeock, 2001; Mather & Schrank, 2001,
Woodeock, 1978). Predicted achievement
scores in all relevant achievement domains
were generated for all norming subjects. Each
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subject’s predicted and actual achievement dif-
ference scores in the same domain produced
ability-achievement discrepancy scores for the
W] I norm file. The distributional character-
istics of each ability-achievement discrepancy
score distribution were used to produce the
W] I GIA ability-achievement discrepancy
norms just as age- or grade-specific norms are
determined for any test or cluster.

In summary, whenever a W] LI GIA ability-
achievement discrepancy score is calculated, this
score incorporates the developmentally appro-
priate degree of regression-to-the-mean and is
then compared against the actual distributions of
discrepancy scores in the norming sample. The
WI I GIA  ability—achievement  discrepancy
scores may be interpreted in three different met-
rics (standard score discrepancy, percendle rank,
and standard deviaton units; MeGrew & Wood-
cock, 2001) as the examiner chooses.?

Predicted Achievement-
Achievement Discrepancy Model

The W] 111 Predicted Achievement (PA) Maodel
for ability-achievement diserepancy caleulation
is also portrayed in Figure 14.3. A similar model
was present in the W] and WJ-R in which the
differential Scholasuc Aptitude clusters were
used as the predictor measures. The Scholastic
Aptitude clusters were used to provide predicted
achievement scores based on the best combina-
tion of four cognitive tests that predicted differ-
ent achievement domains (McGrew, 1986, 1994;
MeGrew eral, 1991 Woodeack, 1978).

As portrayed in Figure 14.3, in the W] IIT PA
Maodel the standard seven W] 111 COG tests are
placed into equations that differentially weight
each tests' contribution to the prediction of the
target achievement domain. Not only do the
weights for the same test differ by achievement

*An additional ability—achievement discrepancy procedure thar
is idennical wo the GIA Model, with the exceprion being the
sulwstitution of the W 11T ACH Oval Languuge (Ge) cluseer as
thi ability measure, s not descriled here.

domain (e.g., Sound Blending |Ga| has a near zero
weight for the prediction of math achievement
but a significant weight for the prediction of Basic
Reading Skills), but the weights also change sys-
tematically as a function of developmental status.
For example, although Sound Blending is impor-
tant in the prediction equation for Basic Reading
Skills during the formative years, its contribution
drops appreciably past the elementary school
ages. In contrast, the Verbal Comprehension (Ge)
weight increases with age in the prediction of Ba-
sic Reading Skills. The utilization of computer-
scoring technology provides the ability w imple-
ment this develapmential/perpose-foctsed/apeimal test
weighting prediction method, This method betrer
caprures the complex nuances of human develop-
ment via predictions that reflect achievement do-
main, by developmental status, by CHC ability
domain interactions.

Similar to the GIA Model, the PA Model also
implicitly accounts for regression-to-the-mean.
Also, an individual’s resultant diserepancy score is
compared against real distributions of discrepancy
norms. Not surprisingly, the W] I11 PA Model
provides a better estimate of a person’s predicted
{expected) achievement than does the GIA Maodel
(MeGrew & Woodeock, 2001), The PA Maodel
optimally weights the seven standard COG tests
to “wring out” as much variance as possible in the
prediction of achievement. In comparison, the W]
11 GIA seore is developed ro “wring our™ as much
general intelligence variance as is possible from
the 7- or 14-test combinations of tests; optimal
weighting for the prediction of achievement is not
included in the differential GIA g-weighting®

"Although true, as deseribed by MeGrew and Woadenck
(2001}, ome of the major criteria used o seloer tests for the
W] T COG-5ud was which respective CHC test was a better
predicior of achicvement. For example, both the Analysis-
Synthesis and Concept Formatiom G were found o e
ciually strong indiciors of G Concept Formation was
found 1o be a slightdy better predictor of achievement across
all domains and ages and, therefore, was selected o be the
featured Gf test in the W] T COG-Sed. This fnsured that
the GIA-5td score, although not weighted o best predict
achievement, included those tests from each CHC ability do-
main (when all other psychometrie fagtors were judged o be
relatively equal) thar best predicred achievement,
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Criven the different design goals and philoso-
phies, the WJ TIT GIA and PA ability-achieve-
ment discrepancy models provide different and
complementary information. The caleulaton of
ability-achievement discrepancies with either
the GIA-5td or GIA-Ext may be useful when a
generalized measure of cognitive functioning or
intelligence is required for eligibility purposes
{Schrank & Mather, 2001}, In contrast, the W] T
PA option is intended to determine if a person is
performing as well as one would expect, grven bis
or ber measired levels of asoctated cognitive abilities,
not necessarily to diagnose a learning disability
(Schrank & Mather, 2001). The PA discrepancy
procedure will be particularly useful for making
the most accurate predictive statements possible
concerning an individual’s anticipated levels of
current achievement. It should be informative
for setting short-term goals,

Because the strong PA prediction is achieved
via the inclusion and higher weighting of certain
tests that measure cognitive abilitics that may be a
significant weakness for a person, and that may re-
flect an intrinsic cognitive or processing disorder,
it may not be appropriate (in many cases), nor was
it ever intended to be used, for determining a spe-
cific learning disability. The PA% predict how an
individual will perform, on the sverage, in a van-
ety of situations requiring that particular subset of
abilities, otherwise known as “aptitude, "

Intra-Ability Discrepancy Model

Unique to the W] III are three types of norm-
hased within-person discrepancy score proce-
dures that have the potential to better identify
the unique patterns of cognitive abilities and
achievemnents in individuals with LD. Collectively
the intra-cognitive, intra-achievement, and intra-
individual (cognitive and achievement combined)
discrepancies are called the tmtra-ability discrepan-

“The term apefrnde has come to be misunderstood in much of
psychological practice. Snow (1991) provides an excellent
sumimary of the history of how the original connotation has
changed (for the worse) over time. The term aptitnde is used
here in the classie sense as deseribed by Smow,

cies. The intra-ability discrepancies allow exam-
iners to analvze an individual’s cognitve and
academic strengths and weaknesses across the
cluster scores of the W] 11T COG and W] IT1
ACH. These discrepancies, and the combined
COG and ACH procedure in particular (intra-
mdividuoal), can assist in the wennficanon of a
learning disability by providing information that
complements (but does not supplant) the infor-
mation provided by the GIA and PA alality—
achievement discrepancies.

The logic of intra-ability discrepancies is sim-
ple. Using the intra-cognitive discrepancies as an
example, the standard score for each of the seven
CHC cognitive clusters is first isolated (the tar-
get cluster) from the six remaning clusters,
which are then averaged. The average of the
*other” cogninve clusters then functions simi-
larly to the ability cluster in the GIA Ability—
Achievement Model previously described and
presented in Figure 143, The average of the
“others” generates a predicted score for the 1so-
lated target cluster, A discrepancy between the
target cluster standard score and the predicted
standard score 15 calculated and the result com-
pared against the distribution of discrepancy
norms for the target cluster. The same discrep-
ancy evaluation scores (percentile rank and stan-
dard deviation units) provided for the GIA and
PA Maodels are used to interpret the importance
of the intra-cognitive discrepancy. The intra-
achievement and intra-individual (achievement
and cognitive clusters combined) discrepancy
norms are derived from similar procedures.

Schrank and Mather (2001) believe that the
intra-individual discrepancy procedure may be
particularly useful in the identification of a spe-
cific learning disability when the examiner needs
to determine what is "specific” about the prob-
lem. The intra-individual procedure is concep-
tually similar to recent recommendations to
identify an individual with a learning disability
via the evaluation of domain-specific achieve-
ment skills conjointly with their related cogni-
tive abilines (Brackert & McPherson 1996;
Fletcher eral,, 1998). For example, an adolescent
referred for long-standing problems with math
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who demonstrates relative intra-individual weak-
nesses (less than -1 509 on the W] 1T ACH Math
Calculation and Math Reasoning clusters with
concurrent deficits on the W] 11 COG Working
Memory (fimn), Long-term Retrieval (Gir), Pro-
cessing Speed (Gs), and Fluid Reasoning (Gf)
clusters would be exhibiting a constellation of
deficits consistent with a domain-specific disabil-
ity in mathematics (Carroll, 1996; Cieary, 1993;
Geary, Hamson, & Hoard, 2000; Geary, Hoard,
& Hamson, 1999). The intra-individual discrep-
ancy procedure can be used with several combi-
nations of clusters depending on which sets of
W] I COG and ACH tests are administered.

Preliminary
Research on Adult LD
Identification with the W] 111

Preliminary research evidence on potentially im-
portant diagnostic patterns of W] 111 scores in
adult university subjects was recently extracted
from the Gregg/Hoy LD/Normal university
sample previously deseribed in this chapter. The
results, briefly summarized here, demonstrate
the potental of the W] 111 in the identification
of adolescents and adults with or without learn-
ing disabilities,

Select W] 1T COG and ACH data from the
Gregg/Hoy university sample was subjected to
the Classification and Regression Tree (CART) pro-
gram, a tfobust set of decision-tree procedures
for “data mining” and predictive modeling (Sal-
ford Svstems, 1999, 2000). Briefly, CART uses
computer-intensive and complex data-searching
algorithms to identify important patterns and re-
lations in data. CART can uncover hidden strue-
ture in very large and highly complex data, even
data that may be difficult to analyze with tradi-
tional statistical methods (e.g., when a set of vari-
ables are highly mulucollinear).

Using the dependent categorical variable of
LD versus Not-LD (Normal), the CART analy-
ses “grew” a large decision-making tree that re-
sulted in the optimal classification of 204 subjects

with seores from the complete set of W) 1T COG
and ACH clusters. The initial LD/Notw-LD deci-
sion-tree was set aside by CART and a tenfold
internal cross-validation procedure produced 10
new independent trees that were then combined
and used to “prune” the original tree. The com-
plete sample was then classified based on the fi-
mal pruned tree. The results of these analyses,
which identify two Normal (Nor-LID) and three
LD classification groups (called terminal nodes),
are presented in Figure 14.4.

The first decision point in the tree indicates
that the W] HI Academic Fluency cluster is the
single most important variable in differentiating
LD from Not-LD university students in this
sample. Subjects with W] I Academic Fluency
scores greater than 107 are most likely not LID.
Terminal Node 5 includes 81 normal subjects
and 13 LD subjects, Thus, this first decision rule
results in 86.2% of these 94 subjects correctly
clussified as Not-LD, and 13.8 % of the LI sub-
jects misclassified {included in Terminal Node
5). Conversely, a W] 1 Academic Flueney score
less than or equal to 107 produces three other
decision-making points and four other terminal
nodes (Nodes | through 4). Nodes | through 4
have classification accuracy figures ranging from
81.0% (Node 2) to 93.4% (Node 1). The com-
plete decision tree indicates the following for
university subjects:

* A subject with a W] Il Academic Fluency
score greater than 107 is most likely not pre-
viously diagnosed as LD. This classification
was accurate 86.2% of the time,

* A subject with a W] 1l Academic Fluency
score less than 107 and a W] IIT Basic Writing
Skills cluster score less than or equal o 96 is
maost likely LD (95.4% accuracy).

* A subject with a W] Il Academic Fluency score
less than or equal to 107, a W] I Basic Writing
Skills cluster score greater than 96, and a W] I
Verbal Ability-Std cluster (same as the Verbal
Comprehension test) score less than or equal to
104 is most likely LD (81.0% accuracy).
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W university subjece LEYNo-LI classification and decision tree
(Giregg/How study, 2001)

* Asubject witha W] Il Academic Fluency score
bess than or equal o 107, 2 W] HI Basic Writing
Skills cluster score greater than 96, a W] 111
Verbal Comprehension test score greater than
104, and a W] 111 Phonemic Awareness (Ca)
cluster score less than or equal to 106 is most
likely LD (87.5% accuracy).

= Finally, a subject with a W] 111 Academic Flu-
eney score less than or equal to 107, a W] LI
Basic Writing Skills cluster score greater than
95.5, a W] 1T Verbal Comprehension test
seore greater than 104, and a W] 1T Phone-
mic Awareness (Ga) cluster score greater than
106 is most likely not LI (87.5% accuracy).
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Using the above W] Il-based decision-tree
rules, the eross-validation classification wble re-
vealed classification accuracy rates of 81% (LI)
and 85% (Normal). Given that the mital sample
was almost equally divided berween LD (= 101)
and Not-LD (# = 103) subjects, this classification
agreement rate suggests that the W] I COG
and ACH vanables included in Figure 14.3 can
improve over a 3% chance base-rate classifica-
ton of newly referred university subjects by ap-
proxumately 30%. This indicates thar the W] 11
COG and ACI batteries include measures that
may be particularly helpful in the identficanon
of adults with learning difficulties.

Although CART procedures are atheoretical
and empirically driven, post-hoe interpretation

of the results in Figure 14.4 presents a number of

interesting theoretical hypotheses, First, the piv-
atal W] 1T Academic Fluency cluster, which is
comprised of the W] I Reading, Math, and
Writing Fluency rests, suggests that, if an indi-
vidual reaches a state of automaticity in basic ac-
ademic I:'Lmt‘t'umirlg, this may be a strong
indicator that the person does not have any spe-
cific disabilities. Academic fluency can be con-
sidered the “end state” of academic performance
that results from the successful acquisition and
integration of basic academic and related cogni-
tive abilities, much like the expert state in the
novice/expert cognitive psychology literature.
Second, three subgroups of adults with LD may
be identified via the inspection of domain-spe-
cihe constellations of cognitive and achievement
abilities. One group (Terminal Node 1) may be
subjects with poor automaticity in general aca-
demic functioning and low basic skills in writing,
with no apparent associated cognitive deficits,
The second group (Terminal Node 2) may dis-
play poor academic antomaticity associated with
a weakness in general verbal knowledge or com-
prehension (Ge). The third group also displays
poor academic automaticity, but, instead of rela-
tive G deficits, they have associated cognitive
problems in phonemic awareness (Ga),

An additional source of useful information re-
garding the WJ III COG and ACH clusters in

ADDTTIONAL MEASURFES OF ADOLESCENT AND ADULT 10

this study is the CART vardable importance output
table (Table 14.13). The most important variable
is assigned an index score of 100, and all other
variables are scaled in relative rerms to this an-
chor point. Varable importance is related to
hoth the potential and actual splitting hehavior
ot a variable, and it is possible for a variable to be
very important but not included in the final deci-
sion tree (the variable may be a constant *brides-
maid™ at cach splitting point in the data), This
information helps identify possible explanatons
for the structure in the dara and also identifies
“surrogate” variables that may be used to make
decisions at eritical points when a subject is miss-
ing data on the decision variable,

The maost obvious conclusion fram an inspec-
tion of Table 14.13 is that a number of variables
were lurking just below the surface at eritical de-
cision points and, if used as replacements for the
critical W] 111 variables, may produce similar
classification aceuracy. A number of substantive
conclusions are gleaned from Table 1413, First,
deficient achievement in the language arts do-
mains (reading and writing) is the most olwious
characteristic that differentiates university sub-
jects with and without LD. Second, the cognitive
and achievement domains that differentiate LD
and Not-LD university subjects are primarily
those dealing with auditory-linguistic achieve-
ment (W] Il Broad Reading, Basic Writing
Skills, Basic Reading Skills) and cognitive ahili-
ties (W] 11 Phoneme/Grapheme Knowledge,
Phonemic Awareness, Auditory Processing), and
efficient/automatic cognitive and achievement
functioning (W] 1T Academic Fluency, Cogni-
tive Efficiency, Processing Speed, Short-"Term
Memory, and Working Memaory), This informa-
tion, in addition o the practcal decision-rule
tree, suggests that the W] 1T COG and ACH
clusters that tap these abilities should receive sig-
nificant attention when evaluating adults for
possible learning difficulties. The high level of
accuracy achieved wvia these analyses 15 most
likely a function of the power of the CART pro-
cedures combined with a bartery of cognitive and
achievement measures (W] ||I]- thar cover a wide
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TABLE 14,13 WJ-III relative importance variable ratings for LD/Not-LI university sample

| CART analysis

W] 1 Cluster CHC Ability Domain Relative Importance

Broad Reading
Academic Fluency
Basic Wriring Skills
Basic Reading Skills

Cogmnitive Efficiency-5Std
Processing Speed

General Intellecrual Alaliny-Sud
Phoneme/Grapheme Knowledge

Phonemic Awareness
Thinking Abilities-Sed
Aunditory Processing
Shart-Term Memaory
Verbal Ability-5td
Fluid Reasoning
Working Memaory
Long="Term Retrieval

Oral Expression

Visual-Spatial Thinking

Cognitive Fluency

i 100.0
G, Gy 978
Girm 92:1
Gy T8
Gis, Cism 371
ix 273

& 271
(e 233
(i 19.8
Gy, Gr, Ga Gf 12.7
Crit 11.6
Letan 9.7
Ge 03
ef B.7
e, 5.4
Ciir 7.3
e 5.6
o (.0
s, Gl (XN

and theoretically valid breadth of human abili-
tics. These results also demonstrate the strong
research potential of the W] 111

Neuropsychological Applications

Chne distinguishing chavacteristic of newropsycbological
assesserent i its entphasis an the tdenification awd mea-
surenent of prychologroal deficits, ... Nesrapsyehulogical
assexeent &5 alss concernmed wirh the docwmentation and
deseription of preserved fitnctions—ebe patient’s beline-
soral comperencies wnd strengtbs, (Lezak, 1995, p, 97)

Neuropsychological assessment is concerned
with evaluating brain-behavior relavions. His-

torically, there have been two approaches to
neuropsychological assessment. The guantitative
{structural) approach has focused on the develop-
ment of psychometric test batteries that allow for
the identification of aberrant neurological condi-
tions. In contrast, a more gualitative approach, of-
ten associated with Luria (1966), has focused
more on “pathognomomic  signs”  (Dean &
Woodcock, 1999). Regardless of the research tra-
dition, contemporary neuropsvchological assess-
ment has been largely an atheoreacal approach
that has emploved an eclectic mix of measure-
ment tools that have been normed at different
dates and with different subjects (Dean & Wood-
cock, 199%; Flanagan et al., 2000; Wilson, 1992).
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This section provides a brief glimpse at cur-
rent and future applications of the WJ-R/W] 111
to neuropsychological assessment. Although the
W] I does not cover all aspects required for a
comprehensive neuropsychological evaluation, it
provides more coverage for the assessment and
description of deficits and preserved neurocog-
nitive functions than any other single nationally
standardized and norm-referenced source bat-
tery. Furthermore, the W] I provides a coher-
ent and empirically based framework (viz., CHC
theory) that can be used to ground contempo-
rary neuropsychological cognitive assessment
and interpretation. The W] 11 also provides for
evaluation of performance on a common inte-
grated set of norms (Dean & Woodcack, 1999),

In this section, the W] III CHC-classified
tests are cross-referenced to a more raditional
neuropsvehological taxonomy that includes the
constructs of attention, visual and auditory per-
ception/processing, memory and learning, lan-
guage, reasoning and problem solving, and
academic achievement. The breadth of coverage
and wide age range of the W] 1T make it partic-
ularly suited for use as a neuropsychological in-
strument, either as the primary battery or as a
resource of supplemental measures. Efforts are
currently underway to integrate the WJ-R and
W1 111 batteries into a comprehensive neuropsy-
chological assessment system that would also in-
clude measures of sensory and motor functioning,
a structured interview, and a mental status exam.
The Dean-Woadeack Newropsyebolagical Assesoment
Systezrr (D-WNAS) (Dean & Woodeock, 1999)
uses the WI-R/W] 1 to integrate CHC and neu-
ropsvchological constructs within an informa-
tion-processing amework.

Several features of the W] T enhance its use-
fulness as a neuropsyehological instrument:

The wide age range of application spans from
2 to 90+ years,

* All tests are normed and used across almost
the entire life span.

* All major areas of cognitive functioning and
academic achievement can be assessed with-
out the need to “cross™ batteries.

* The wide range of item difficulty within each
test allows the documentation of strengths
and superior performance as well as deficits.

* [0 foster standardized adiministration, critical
auditory stimuli tests (e.g., auditory memory
span, phonological processing, and listening
comprehension) are presented by recorded
audiotape. The W] Il COG is the only norm-
referenced intelligence battery to provided co-
normed measures of auditory processing.

* The selective or focused testing principle al-
lows any single test or combination of tests to
be selected for use and interpreted on a com-
1T T hﬂ.ﬁf‘.‘.

= Special college- and university-level norms are
provided that differentiate performance by
type of postsecondary education institution.

* Significance of any aptitnde-achievement, in-
tra-cognitive, or intra-achievement discrepan-
cies is reported and s based on real discrepancy
norms.

* Computerized scoring and a narrative report
program are available.

* Parallel test batteries are available in Engﬁsh
and Spanish.

* Equivalent forms of the achievement battery
are available for situations requiring frequent
retesting.

Application of the W] III to
Neuropsychological Assessment

Why should a practicing neuropsychologist
spend tme studying new models of cognitive
ahilities and, in pardecular, CHC theory? As out-
lined earlier in this chapter, a primary reason is
that the CHC maodel represents the best of cur-
rent research into the structure of intellect. A sec-
ond reason is that the CHC organization offers
an empirically derived maxonomie classification of
cognitive abilities that is characterized by a high
IL'\"L‘E ”f‘ Hll'l{:[iﬂlﬂ'.1] :il'ldll']"H'_"ndl!ﬂCi‘_' ﬂl'“ﬂﬂg T]'Hl' cate-
gories, Traditional ability classifications used in
neuropsychology have evolved primarily from
[Il]!lt"i]l [TI‘-'ILT.I'.'.L 'I.]'l".i ]'.I AV hﬂ}-ﬂ.{l!\- (iLﬁl’l{_lj Arcas ﬂf
'ipl:u.ﬂ interest. As a result, the L].wnh:_atmn Con-
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structs sometmes overlap and, at other tmes,
may be a mix of two or three distinetly different
types of functions as defined by current cognitive
science. The efforts of Dean and Woodcock
(1999 coincide with other recent attempts to in-
tegrate  neuwropsychological  assessment  para-
digms with CHC theoretical constructs (Pallier,
Roberts, & Stankow, 2000).

Toward the goal of urging the integration of
CHC theory into current neuropsychological
thought, the following material describes how the
CHC-organized W] TI1 can measure deficits and
preserved functions in the context of a tradivional
neuropsychological organization. Table 14.14 il-
lustrates the relationships between these two sys-
tems of classifying neurocognitive funcrions. As
presented in Table 14.14, the W] 1l provides
measures across a wide spectrum of the traditional
neuropsychological functonal categories. The
reader will note that several tests appear in more
than one category of functions. This reflects the
less precise and largely atheoretical nature of a
traditional neuropsychological classification.

Assessment of
Attention (G, Gisan, Ga, Gf)

During the past several decades. researchers
have recognized that attention is not a unitary
construct. This has resulted in the specification

of multidimensional models of the construct of
attention (Carroll, 1993; Lezak, 1993; Mirsky,
Anthony, Duncan, Ahearn, & Kellam, 1991),
The W] 11 does not measure all of the impor-
tant aspects of this broad construct; however,
four aspects—selective attention, divided atten-
tion, sustained artention, and attention capac-
ity—are measured by eight W] 111 tests listed in
Table 14.15.

Briefly, attentional capacity is the ability to hold
information in immediate awareness while per-
forming some action on the information. The
task requirements (see Table 14.4) of the W] I
Numbers Reversed test, and to a lesser degree
the Memory for Words test, suggest these two
tests may shed light on an individual’s atentional
capacity. Sustained attention, or the capacity o
stay on task in a vigilant manner, is measured by
Pair Cancellation. The W] I Pair Cancellation
test requires a subject to rapidly identify a certain
instance of a repeated partern under condinons
in which he or she must maintain a constant fo-
cus on the target condition in the presence of
similar distracting stimuli. The clerical speed
ability required by Visual Matching may also tap
sustained attention, but under conditions that
require less vigilance,

The W] 11 Auditory Attention test, a test that
requires making simple sound discriminations un-
der increasing stimulus background noise distor-

TABLE 1414 Comparison of traditional neuropsyehological ability with

CHC broad ahility categories

CHE Broad Abifitses

Traditional Neuropsychological

Categories Gom Gy Ge Gy Grw Gv Ga Gl Gf
Attention s . ¥
Visual Perception/Processing "
Auditory Perception/Processing .
Memory and Learning - . A ]
Language .

- -

Reasoning and Problem Solving

Acadermic Achievement
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TABLE 14,15 Antention dimensions tapped by eight W) I COG tests

Arteneion Dirension

Shifring/ Vigilance/

Type of Selective Divided Sustained Attentional
W] III Test Stimuli Attention  Attention  Attention Capacity
Auditory Attention ((r1) Auditory
Auditory Working Memory (Gon)  Auditory .
Coneept Formation (Cf) Visual ¥
Pair Cancellation ((:s) Visual -
Decision Speed () Visual .
Visual Matching (G) Visual .
Numbers Beversed (Gm) Anditory .
Memaory for Words (Gimr) Auditory .

MUt E: Bold fone destgnates tests comprising the WJ I Broad Amention cluster,

tion, measures sefective attention, or the ability to
focus attention when  distracting stimuli - are
present. The sheer mass and repeated occurrences
of the same visual stimuli on the Pair Cancellation
test also may require the “selective” filtering of
relevant and irrelevant samuli for successful per-
formance, Finally, the W] 1T Auditory Working
Memory test requires an individual 1o retain and
rearrange informanion placed in short-term mem-
ory to form two distinet sequences (3 form of
mental  “jugeling”™). The Auditory  Working
Memory and Numbers Reversed tests may also be
combined to form a Warkimg Memaory cluster. This
cluster measures the ahility to hold information in
immediate awareness while performing a mental
operaton on it

Assessment of Visual
Perception/Processing (Gv)

Visual-spatial measures have had a long and
prominent history in neuropsychological assess-
ment. Visual perceprual-spatial skills are part of
everyday life and enable individuals o receve,
process, integrate, and synthesize information
that is seen or manipulated “in the mind’s eye.”
As presented in Table 14.14, the W] I provides
three measures of visual perception—processing.

These include Spatial Relations (Vie, visuali-
zation), Picture Recognition (MV, visual mem-
ory), and, to a lesser extent, Planning (S5, Spatial
Scanning).

Assessment of Auditory
Perceprion/Processing (Ga)

Neuropsychologists have long recognized the
importance of assessing auditory perception/
processing. Auditory processing involves the
ability to perceive, discriminate, process, and
synthesize both speech and nonspeech sounds.
The W] HI is the only intelligence bartery o
provide for comprehensive assessment of certain
aspects of the auditory domain recognized by
neuropsychologists,. The Sound Blending and
Incomplete Words tests are measures of phono-
logical awareness or phonemic knowledge (PC,
or phonetic coding as per the CHO mxonomy).
A third W] T COG test, Auditory Attention, is
a measure of the ability to discriminate speech
sounds (US) under distracting condinons (UR).
The W] ACH battery also includes the Sound
Awareness test, a Ga test that may prove to be a
particularly goad Ga screener because of the di-
versity of auditory skills required (e.g., sound de-
letion, substitution, and rhyming).
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Assessment of Memory and
Learning (Gsm, Gz, Gir, Gf, and Gi)

Memory and learning tests constitute the broad-
est category of tests in a traditional neuropsy-
chological classificanion. From the perspective of
CHC theory, three factonally distinct cognitive
abilivies (G, Gl Ge) fall within this broad cat-

egory. The clinical assessment of memory defi-
cits typically involves evaluation of the abilm o
actively learn and remember new material pre-
sented in both auditory and visual modalities,
The adequacy of both short-term memory (im-
mediate recall) and long-term retention (delayed
recall) are typically assessed. Indexes of remote
memary may also be helpful with persans of ad-
vanced age and other clinical populations.
Eleven W] 1 tests are identified as good mea-
sures of various aspects of memory or learning.
Tests of auditory short-term memory (Gm) in-
clude Numbers Reversed (MW), Auditory
Working Memory (MW), and Memory for
Words (MW). Picture Recognition (Gv) is an in-
dicator of immediate visual recall (MV).

Three other tests are identified as measures of
long-term retrieval (Gh). Visual-Auditory Learn-
ing is a visual-auditory associational learning task.
The task requires learning new material with cor-
rective feedback provided whenever the examinee
makes an error. There is a delayed recall version
of the rest, Delayed Recall-Visual-Auditory
Learning, which measures the ability 1o recall,
from 30 minutes 10 8 days later, the just-learned
associations. This test is among the few clinical
memory  tests that include  standardized and
normed delay procedures extending more than 24
hours beyond inital administration. Retrieval
Fluency (Glr) is a measure of ideational fluency
(FI) or the ability to fluently recall related items
from memory within a short time. Finally, the
Story Recall and Delayed Recall-Story Recall
tests from the W) 1T ACH battery can provide in-
formation regarding meaningful memory (MM).

Two other W] IT1 tests can be characterized as
new learning tasks. Concept Formauon (Gf-1)
and Analysis-Synthesis (Gf-RG) are controlled
learning paradigms that both require learning a
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series of procedures to solve inductive and de-
ductive logic problems. Corrective feedback for
errors and reinforcement for correct responses
are provided, two essential characteristics of
many real-world learning situations. These two
tests will be identified again in the discussion of
Reasoning and Problem-Solving tasks,

Some  neuropsvchologists include  rests  of
learned or nr.'qmrtd information  (sometimes
called long-term memory or remote memory)
among their assessment procedures, The W] 111
General  Information (Ge-KO) and  Academic
Knowledge (K0, K1, K2, A5) tests are of this type.

Assessment of Language (Ge)

The ability to communicate through language is
typically assessed through an examination of both
receptive and expressive language. The three
rraditional broad divisions of language are oral
language, reading, and writing. Verbal Compre-
hension (G), consisting of four subtests (Picture
Vocalwlary, Synonyms, Antonyms, and Analo-
gies), is the primary measure of oral language (LD,
language development; VL, lexical knowledge) in
the W] I COC. Several other tests of oral lan-
guage, as well as the tests of reading and writing,
are included in the W] I ACH (see Table 14.5),
Reading and wrniung are generally considered
skills that are learned primarily through formal
schooling. Therefore, those tests will be men-
tioned again in a later section on academic
achievement. Additonally, as reflected in the test
deseriptions in Table 14.5, the four W] 1T ACH
oral language tests can provide language-related
information regarding receptive language (Un-
derstanding Directions, LS, listening ability; Oral
Comprehension, LS, listening ability) and expres-
sive language (Picture Vocabulary, VL, lexical
knowledge; Story Recall, LD, language develop-
ment).

Assessment of Reasoning
and Problem Solving (Gf, Gv)

Prablem solving, or the ability to arrive at solu-
tions in novel and unpracticed situations, involves
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a complex set of cognitive processes. Abstract
thinking and adequate concept formation are re-
quired to formulate flexible ideas and strategies
and to apply them across a vanety of situations.
Neuropsychological test batteries have em-
ploved a wide variety of tasks (e.g., Halstead Cat-
egories; Tower of London; Wisconsin Card
Sorting Test) to tap different aspects of reason-
ing and problem solving.

Two W] 11 tests are strong measures of ab-
stract reasoning (Gf-Coneept Formation), pri-
marily a measure of inductive reasoning (1), and
Analysis—Synthesis, primarily a measure of se-
quential or deductive reasoning (RG). Planning
(G 15 also a measure of sequential reasoning
(RQ), although it also taps an aspect (S8, spatial
seanning) of visual processing (Gv). The Quanti-
tative Concepts test on the W] ACH battery,
which consists of 30% number series items, can
provide additional insights into quantitative rea-
soning (RO,

Assessment of Academie
Achievement (Grw, Gg, Ge)

An important advantage of the W] I1I, when the
goal is to provide for psychometrically sound
neuropsychological assessment, is the inclusion
of a number of co-normed tests that measure
learned skills associated with formal schooling,
These tests all appear in the W] 11 ACH and
are only mentioned briefly (see Table 14.5 for
additional information). The five tests of read-
ing measure a spectrum of reading abilines from
identifying letters and words in 1solation to the
comprehension of written text. The five tests of
writing ability measure several writing abilities,
ranging from spelling to the writing of sen-
tences, thl:“! must meet certain rbquirt:l‘nents,
The four tests of mathematdcs measure skills
from basic calculation to mathematics reason-
ing. The W] [T ACH also contains a test of
Academic Knowledge (Science, Social Studies,
and Humanities). All of these tests were de-
scribed earlier as possible measures of remote
mf:nmr}‘.

Assessment of Handwriting

The W] 1T includes a normed scale of handwrit-
ing legibility. An individual’s quality of handwrit-
ing may provide useful information about fine-
motor hand coordination. This may be particu-
larly useful if premorbid samples of the patient’s
handwriting are also available for evaluation, Al-
though this procedure is usually applied to the
written output from the W] III Writing Samples
test, the scale can he applied to any handwritten
product.

Interpretation

Focused norms are currently being prepared for
use in neuropsychological applications of the W]
I (Dean & Woodeock, 1999). Focused norms
allow an individuals performance to be com-
pared to others of the same age, education, and
gender in the norming sample. This scoring sys-
tem adjusts the W] T age-based standard scores
into standard scores based jointly on age, educa-
tion, and gender. Thus, these demographics for
individual patients can be taken into account
when classifying patients as “normal” or “im-
paired.” Conceptually, the D-IWNAS focused
norms are similar to recent efforts to incorporate
both development (age) and rthe effecrs of
schooling into norms for a Hebrew-language
version of the WISC-R (Cahan, 2000).
Examples of score adjustment via the focused
norms procedure follow. In one instance, a 40-
year-old woman with 6 vears of college obrained
a standard score of 85 on the Gr (processing
speed) cluster. A score of 85 is one standard devi-
ation below the mean for all persons in the
norming sample of the same age. When the
score is adjusted by also raking into account gen-
der and education, the focused norm standard
score is 78. The adjusted score indicates that her
performance is 1.6 standard deviations below the
mean when compared to others in the norming
sample most like herself. Thus, the deficit in per-
formance is now seen as more significant than if
age alone had been the basis for the standard
score. In another instance, an 80-year-old man
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with only one year of schooling had 4 standard
score of 76 on the (i cluster. After adjustment
via the focused norms procedure, his standard
score was 103, These two examples are some-
what extreme; however, such cases may be en-
countered in ntumps}fuhulngiml practice,

Table 14.16 presents a suggested modification
for the verbal labels used in Table 4-2 of the Fx-
aminer’s Manuals for the W] T These labels are
more appropriate for reporting levels of deficit or
preserved function in neuropsychological reports.
The functional level indices, derived from Rasch
sealing (McGrew & Woodeock, 2001), are partic-
ularly useful in newropsychological senings for
describing the degree of defiat or preservation of
functions demonstrated by the patient.

WJ-R Neuropsychological

Research Data

Dean and Woodeock (1999) have presented a
preliminary report on the validity of the D-
WNAS.” This report includes information on:
(1) deseriptive statistics for a wide variety of clin-
ical groups organized as per DSM-I1 or 1CD-9
(total N = 1,315 subjects from 5 to 81 vears of
age), (2) factor analysis of the WJ-R cognitive
tests in these samples, (3) factor analysis of the

A copy of the report (The WW7-R aind Bareria-R in Nearjsy-
cholnmical Assexsment: Research Repors Nopsber 7y can be down-
loaded free at wom LAPyeb oo,

TABLE 14.16

nenropsychological assessmenty

RMI1 W Difference Score Functional Level

D-WNAS sensory and motor bateries, (4) pre-
dictive validity studies focused on predicring the
presence and location of brain damage, and
(5) four clinical case studies. Space limits the
presentation of these extant data in detail in this
chapter. Instead, a sample of the type of data and
samples on which these dat are being gathered
is presented in Table 1417, Inspection of the rel-
ative ordering of WJ-R Gf~Ge cluster scores
within each clinical sample in Table 14.17 sug-
gest is a number of interesting hypotheses. The
reader is referred to the original report (Dean &
Woodeock, 1999) for more detailed analysis and
interpretaton of these data,

The available D-WNAS validity evidence
suggests possibilities for improving the “state-
of-the art” of newropsyvehological assessment
through the combination of the CHC maodel of
cognitive abilities, a co-normed battery of cogni-
tive and achievement tests designed as per the
CHC model {i.e., the W] III), and supplemen-
tary and traditional neuropsychological (sensory,
motor, interview, and mental status) assessments.
Additional research data are currently being
gathered and analyzed, and will be forthcoming.

CHC Abilities
across the Life Span

A basie prewise in seience & that seaningfid contparison
af any rew fnstasces of o phenomenon requives wse of rhe

Funcaonal level/deficit descriptions for W] T scores used in

Patient Will Find the
Demands of Related
Age Level Tasks:

G790 to TS0
TR o B6/9)
25/90 to T4/
4490 1o 24490
090 o 3/90

+11 and above
L0 ey 4 10D
-3 =11
=30 o =31

=51 and below

Advanced

Adequate

Mildly Impaired
Maoderately Tmpaired

Severely lmpaired

Very Fasy
Manageable

Very Difficult
Extremely Difficult

Impossilile
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TABLE 14.17  WJ-R Gf~Ge cluster score pattern by type of sample as reported for the D-FAAS: Ages § o 81

Gf~Ge Cluster by Standard Score Order

Sample ] BCA 1 2 3 4 5 6 7
Reference Samples:
WJ-R MNorming Sample 5470 Cluser BCA  Ge e G Git i Gir G
Madn: 104 1K) 104 11K} 1{H} 1M} Ll 1M
Sx In L I 15 13 16 16 16
Total Clinical Sample 1315 Cluster: BCA Gy Crlr e G T S R
Midn: M} 7 i a2 " 92 04 98
S 18 1% I5 I& 1 17 18 17
Giifred 84 Cluster: BCA G Gew G Crir i G G
Mdn: 120 105 110 111 112 16 118 124
s 1 13 15 13 16 11 14 13
Clinical Samples:
Dieficits tn Acgpeairead Kaowdpge
Knowledge <70 56  Cluster: BCA  Gr Gf Gr Lo Gir Ga (i
Midn: i bt L] il ] 72 73 7
Sk 11 10 12 13 12 16 11 It
Math =70 122 Cluster: BCA G i Gf  Gem G Ga e
Midn: ik fi8 s 72 7 T8 L §2
SIn 14 15 16 12 14 15 13 16
Oral Language <70 63 Clostern BCA G G Gf Gr  Gir Ga G
Midn: 50 ol T 7 71 7 74 7
S0k 1 111 It 11 12 12 11 I5
Reading <70 133 Cluster; BCA  Ge Gr fm  Gf Gy G
Midn: 66 (] T2 75 76 T 82 Ry
SD: 15 1] 13 15 14 13 13 I
Written language <70 164 Cluster: BUA Gy Gie Gir  Gam G Cria G
Min: 70 1 7h T8 T Rl A3 29
Sik 15 14 I 12 13 14 13 16
Anxiety Spectrum Disorders 100 Cluster: BCA  Gr Gbr Gu fie Gf Cm G
Midn: 03 b | ™ 94 e o7 a7 140
Shx: 16 17 5] 15 17 16 16 I3
Awention Deficit/Hy peractvity
Dissrders, Mixed 4 Chester: BCA G Gir G G Gf  Gmm  Gv
Min: 03 S0 23 0 i) e o7 {E
sD: 16 17 14 14 1] 15 7 13
Brain Tinmirs, Mized 1?7 Cluste; BCA Gr fic Gir G it i i
Mdn: ™ 40 -7 9 94 94 Ll 91
Sk 13 20 7 I2 I4 11 14 Ifs
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TABLE 14.17  (Continued)

Gf~Ge Cluster by Standard Score Order

Sample n BCA 1 2 3 4 5 6 7
Clinical Samples:
Depressive Speerrum Disorder I50  Clusier; BCA Gy G Gon Glr (i Gy

Gf

Midn: W a2 L R ity 7 L LT

Sy 16 (k] 13 14 17 14 17 15

Hydrocephalus 18 Cluster: BCA G i Gf Gir Ge G Gv
Midn: 6l fify 6y 76 78 81 #2 He

sl 19 ] 0 14

Gf

Imipulsive/Disruptive 73 Cluseer: BCA Gy [ Ga e G Gp
Spectrum Disorders Midn: 7 By 87 90 | 92 a4 98
Sl 1t 19 14 1 14 L7 14 17

Infections Processes 23 Cheter: BCA Gr i Ga G G Gf  Go
Miln: i il 82 #21 8BS L " 03

LB 20 0 20 12 16 r 21 22

Language Disorders 48 Closter: BCA G Gr i fix Gf G Gu
Midn: 7 Hi 82 "2 LR Ry HR 16

sD: 15 14 16 11 15 i 15 14

Learning Disorders, Mixed 84 Clusterr BCA G G G o Gf G . Gv

Midn: =58 A i) 91 92 A 93 98

51 15 17 14 16 14 15 7 16

Mental Rerardanon, Mild o Profound #1  Closter: BCA G Gf Gr Gm Ga G Go
Mn: 56 62 66 6l 7 T 75 Rl

S 13 12 13 16 13 14 13 17

Motor Impairment 52 Cluster:  BCA frx el Cont 0 G i s
Mdn: 93 a0 i a5 L 96 1 102
h1BE 17 L I8 13 16 14 20 1]
Neorofibromatnsis 11 Closter: BCA  Gaw G i Gilr Gir Gf G
Miln: H4 85 87 87 BH B9 L w7
sD: 4 1 14 Il i 19 13 14
Pervasive Developmental Disorders 13 Cluster:  BCA G Gf  Ga G Ge Glr  Gu
Miln: 75 2 B bl 81 B7 HH 93

f
S0k 20 9 (1] I 19 1% 16 20
Seizure Disorders/Epilepsy 37 Choster: BCA Ge G Gk Gf Gaw Go G
Miln: B3 B4 85 BG B9 91 92 i
Sy 17 I8 17 13 14 I 1 13
Traumanic/Closed Head 170 Cluster:  BCA G Ge Gir Gon (a Gf  Gv
Injury Mdn: @2 8 04 95 95 0§ 96 0§
s 19 21 17 18 16 15 16 18

(Continues)
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TABLE 14.17  (Continued)

Gf~{se Cluster by Standard Score Order

Sample n BCA 1 2 3 4 5 6 ]
Samples with Known Lesion Localization:
Left Hemisphere Only i Cluster; BCA G Gir  Ge Ga G GfF Go
Midn: 3 B+ B 87 92 y 93 a7
sD: 18 1% 15 15 17 14 18 18
Right Hemisphere Only 6 Closier: BOA G Gir  Ge  Gm Gy Gt Ga
Midn: HH LE] " 92 92 93 93 93
SOk 14 23 19 17 I8 I8 14 14
Bilateral Diffuse Brain Damage M Cluster: BCA Gy Gilr G Gf G Gy G
Mdn: 59 bt hY H) 4 95 a5 06
S 20 21 13 20 L 16 4 13
Anrenor Cortical Lesions, Mived 6 Cluster:  BCA s e el Gog  Ciomm Gf Go
Mdn: 90 8 " a2 95 L L 98
s 20 % I8 20 14 17 17 2
Posterior Cortical Lesions, Mived T8 Closter: BCA & G ¢ Gaw Gf Ge Gr
Midn: HE ®2 .1 B9 o o a3 94
SD- 18 0 L5 17 17 16 17 17
Frontal Lobe Lesions, Mixed 27 Closter: BCA G G G Gir G Ge G
Mdn: RS 76 RS &5 ] B8 £9 )
1 B i4 I8 9 Fi, 17 17 2
Tempuoral Lobe Lesions, Mixed 520 Closter: BCA & G Gr ar  Gen  Ga G
Midn: HH 83 7 B7 093 93 g3 g7
SD: 15 17 14 16 13 15 Lty 15
Parieral Lobe Lesions, Mixed W Cluster: BCA G Glir Ge  Gen Ga Gf e
Mdn: 78 72 T8 B g3 &4 & "
S0 I 21 14 12 16 13 15 1%
Subcortical/Brain Stem Lesions 17 Cluster: BCA G Gir  Gp G Ga Gr CGsw
Midn: 83 73 ] s B #H bl a3
50 16 18 14 15 ° 11 17 17

Key to Cluster Abreviations: BCA = Broad Cognitive Ability; G = Short-Term Memory; Gis = Processing
Speed; Gir « Long-Terin Retrieval; Gr = Visual Processing; Ge = Comprehension-Knowledge; Ga = Aodi-

oy Processing; G = Fluid Reasoning.

Copyright @ 2001 by The Riverside Publishing Company. Adapted from the Waoodcock-]ohnson® IT1
(W] T by Richard W, Woodeock, Kevin 5. MeGrew and Nancy Mather, with permission of the pub-

lisher. All rights reserved.
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sitwte wseasirement saale. (Strawess, Spreen & Hunter;
2000, p. 242)

The study of developmental patterns of cognitive
growth and change has fascinated cognitive and
developmental psychologists for decades (see
Chapter 5). Although longitudinal data are typi-
cally viewed as the best source for investigating
developmental changes in intelligence, large-
scale longitudinal data sets are expensive and are
few and far herween, Not unexpectedly, eross-
sectional normative data from nationally stan-
dardized measures of cognitive abilities have
played a prominent role in this research. As noted
by Gustafsson and Undheim (1996), most of the
research on changes in cognitive abilities, partic-
ularly during adulthood, “has been tied largely to
(if~Cre theory” (p. 221). This section highlights
some of the limitations of the extant cross-sec-
tional intelligence research and then describes
how the W] I can help overcome these limita-
tions. Finally, potential new insights into the
growth and decline of human intelligence are
presented via select cross-sectional W] 11 CHC
growth curves,

Some Limitations of the Available
Intelligence Growth Curve Research

Various iterations of the Wechsler series’” norm
data have played a central role in the analysis of
intellectual development, primarily because of
the relatively similar formar of most of the indi-
vidual rests in the three separate Wechsler hatter-
ies. Notwithstanding the important contribution
of the analyses of the various Wechsler standard-
ization samples, these data suffer from a number
of significant limitations that raise questions
about the accuracy of some of the conclusions de-
rived from this research.

First, and foremost, despite tests with com-
mon names and test formats (e.g., WPPSI-R,
WISC-ITI, and WAIS-III Similarities test), “sub-
stantial differences in content are present, and
the pattern of performance for a given participant
across subtests may not be particularly consistent

between tests” (Strauss et al,, 2000, p. 238). Ar-
tempts to apply decision rules derived from the
analyses of test scores and subtest patterns on one
version of the Wechsler may not be applicable
when using a different version (Bornstein, 1987,
Chelune, Eversole, Kane, & Talbott, 1987),

Second, as outlined in this chapter and by
others (Flanagan et al., 2001; McGrew & Flana-
gan, 1998; Woaodeock, 1990), most of the Wech-
sler-based developmental research has used tests
that are “impure from the perspective of Horn's
theory” (Kaufman, Kaufman, Chen, & Kauf-
man, 1996, p. 161}, The questioning of the va-
lidity of some of the Wechsler tests as indicators
of CHC abilities has significant implications.
For example, the confidence that has been
placed in the interpretation of the Wechsler Per-
formance Seale as an indicaror of Gf'is now being
questioned. Wang and Kaufman (1993) painted
out the significant implications of this now-rec-
ognized Performance Scale misinterpretation
when they observed:

amalyser conducred by Woodeock (1996) and  Stone
(1992 thar offer empevical evidence thas Wechsler's Per-
frrance Searle anay, indecd, be primarily a weasire of
Gv.... The possibilty vewsains that the mumerons ve-
search investigations of aging and inteliigence that hve
imvnlved the WAILS and WAIS-R may bave atrested to
the vapid and early decline of Gv—or, woore likely, an
aratlggom of G and Gf—instead of just GE (p. 30)

The aforementioned confounded interpreta-
tion of the Wechsler Performance Scale is prob-
lemartic as it is axiomatic in science that the
measurement of a phenomenon requires a unidi-
mensional measurement scale in which the re-
sultant scores reflect mdividual differences on 2
single common dimension (Hatte, 1985; Lums-
den, 1961; Reise, Waller, & Comrey, 2000). “If a
scale is multidimensional (i.e., has muldple corre-
lated dimensions), then not only is the total score
more challenging to interpret but different as-
pects of the scale (e.g., its content facets) may
have different correladons with external vari-
ables™ (Reise et al., 2000, p. 293).
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Third, as described in the cross-battery see-
tion of this chapter, the Wechsler hatteries, as
well as most other major intelligence hatteries,
have been unable to shed light on a number of
important CHC abilines because of inadequarte
construct representation. With the exception of
the WAIS-ITI Matrix Reasoning tests, none of the
Wechsler batteries have been able o shed valid
light on the developmental patterns for Gf Other
constructs that have not been reflected in the
extant Wechsler cognitive developmental litera-
ture are Cole and G, Fortunately, recent analyses
of the developmental change in valid Gf and Gir
test scores from other nationally normed instru-
ments (viz., K-BI'T, K-FAST, K-SNAP, and
KATT) have been reported (Kaufman et al,, 1996;
Wang & Kaufman, 1993). Fourth, even for the
Wechsler tests that are valid indicators of a CHC
ability (e.g., Anthmetc as an indicator of Gy), the
availability of only one test or indicator for a
CHC construer limits the generalizability of some
of the research findings (Kaufman er al., 1996).

Finally, the lack of an equal-interval measure-
ment scale aony the three Wechsler batteries has
necessitated some creative methodological “wick-
ery” to analyze scores across ages. For example,
Kaufman (1990} employed a procedure with the
WAIS-R data in which the individual test scores
for all seven adulr age groups in the standardiza-
ton sample were equated to a reference norm
group. All WAIS-R norm subject individual test
raw scores were converted to subtest sealed
scores (M = 10 SD = 3) using the “target” norm
age group of 25-34, This provided for the ability
to analyze the change in standard scores in refer-
ence to a common standard.

Another creative approach reported by Kauf-
man et al. (1996) was to convert the raw scores
for all norm subjects between ages 15 and 94 on
seven tests from the Kaufiman family of instru-
ments to z-scores (M = 100; SD = 15) calculated
on the entire sample (N = 1,193), The resulvant
standard scores, which are referenced to the
mean and standard deviation of the entire sam-
ple, were then analyzed. At the level of individual
tests, the latter approach provides for more pre-
cision in the measurement of change than the

WAIS-R approach. The WAIS-R subtest scaled
scores only provide for three points of measure-
ment for every standard deviation on the scale,
regardless of which normative reference group is
used. In contrast, the Kaufman et al. (1996) ap-
proach placed the individual tests on a scale that
allowed for five imes the degree of ability differ-
entation (15 points are covered for each stan-
dard deviation on the scale). All subjects with a
scaled score of 12 on a WAIS-R subtest are not
all likely to be at the same ability level and would
cover a range of scores on a scale with a standard
deviation of 15,

Regardless of the creative methods used to
obtain a score suitable for analyses across age
groups, this has only provided a pardal withim-
battery metric solution. Without a common
equal-interval growth scale, the analyses of cog-
nitive change aons similar barteries from the
same family of tests (e.g., Wechsler or Kaufman
family of refated instruments) is extremely diffi-
cult and fraught with potential error. These
measurement limitations result in lost opportu-
nities for more comprehensive and informative
analyses of cross-sectional CHC-based data.

Advantages of the W] 111
in Measuring Growth and Change

The W] 111 is particularly well suited for the
measurement of growth and change both in clin-
ical practice and for developmental research. A
number of characteristics of the W] 1 address
the previously described limitations of measures.

First, the W] I includes the same tests across
all developmental age groups. Although only
certain tests provide norms below age five, al-
mast all of the 20 W T COG and 24 ACH tests
provide measurement starting at age 5 or 6 and
extending up through 95+ years of age. The use
of the same tests across most of the life span re-
moves the potental of “method” effects (i.e., dif-
ferent test content across tests in different
batteries) confounding the interpretation of the
resultant change scores. Second, when the focus
is on changes in CHC abilites across the life
span, the W] Il provides two-test clusters that
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maximize construct relevant variance. As de-
scribed previously, each WJ Il CHC COG clus-
ter is comprised of two tests of qualitatively
different narrow abilities (therefore insuring ad-
equate construction representation) within each
respective Gf~Gie domain. No other individually
administered battery provides empirically vali-
dated cluster scores for the major cogninive con-
structs included in comtemporary CHC theory.

Finally, and probably more important in the
context of the current discussion, is the fact that
all W] III tests are grounded in unidimensional
and equal-interval growrk scales, All W] TIT rests
incorporate the Wescale, a transformation and
application of the Rasch measurement model
{(Woodcock, 1978; Woodcock & Dahl, 1971),
Each test's H-score is centered on a value of 500,
which is the approximate average performance
of 10-year-olds. Cluster scores represent the
arithmetic mean (average) of the tests compris-
ing the cluster. Although the Hscores are test-
or cluster-specific (H-scores cannot be com-
pared aoros measures), changes in scores can be
compared. That is, a change of 1 B point repre-
sents the same amount of unit change within any
of the W] T tests or clusters. More importantly,
within a test or cluster, growth can be measured
from the preschool years through late adulthood
on a single commaon scale,

For the above reasons, the W] 111 battery is
particularly well suited to the measurement and
evaluation of cognitive growth and change. Fx-
amples of the potential research benefits acerued
from using a bantery designed like the W) 11 have
been demonstrated in research with the WJ-R.
For example, McArdle and Woodcock (1997; also
see test-retest study by MeArdle & Woodcock re-
ported in McGrew et al,, 1991) presented a series
of longitudinal test-retest designs with develop-
mental ime-lag companents that focused on de-
composing the sources of change in test scores
over time (e.g., test score variance due to practice
and retention, growth or maturation, trait stabil-

ee Woodeock (1978) for o thorough treatment of the
devel t and application of the Rasch-based Wscore
mctric,
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ity, and test unreliability). Using the WI-R stan-
dardization dara, Salthouse (1998a) investigated
the extent to which age-related differences in cog-
nitive abilities should be interpreted as reflecting
cither a general developmental mechanism or an
ability-specific mechanism.

W] Il CHC Growth Curves

The norm-based growth curves for 11 W] 111
clusters are presented in Figures 14.5a-k7 In-
cluded are the curves for the GIA-Ext (Figure
14.5a), seven CHC cognitive clusters (Ge, G,
G, Ga, Gf, Gs, Gem, Figure 14.5b-h), and three
broad achievement clusters (reading, math, and
written language, Figure 14.5i-k). Each figure
includes three smoothed curves (average score
and standard deviations) based on the W] 11
norms. We believe these figures represent the
first time a complete set of Gf-Gie growth curves
based on measures with strong construct validity
(adequate construct representation) have been
presented across most of the life span. The fol-
lowing discussion of the curves will be descrip-
tive. Appropriate data-analytic methods need w
he applied to these data to empirically evaluate
the trends and to compare the results with the
extant literature on the development of CHC
abilities. These growth curves should be system-
atically compared to the analyses of the WAIS-111
and other measures (WAIS, WAIS-R, Kaufman
tests) presented modeail in Chaprer 5, especially
regarding the different aging patterns for different
abilivies within Horns expanded Gf-Ge frame-
work, However, note that the data are not
directly comparable because (1) the W] 11 anal-
vses use W-scores and the Chapter 5 analyses use

“See Melirew and Woadcock (2001 ) for a description of how
the growth curves were conterod at the same starting paint to
allow for a comparson of relative changes across the curves.
The Wscores on the veaxis do sor represent the normuative
values as a different constant has been subtracted from all
values for each curve, Farthermore, ideally st would be opti-
mal vo present an additonal set of curves of the same dat us-
ing a logarithmie ransformation of the age scale, This woukl
allow for a closer examination of the changes occurring dur-
ing the carly years, Space limitations : the presenta-
ticn of both sets of fgure
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standard scores; and (2) the W] 111 data presented
here are not corrected for educational attainment
across the adult age groups, raising the possibil-
ity that some of the observed declines with age
for W] I abilities are more due to educational
differences in the age groups than in real age-
related decline.

Before examining the curves, it is important to
understand how they are constructed, because the
construction of the W] 111 norms differs slightly
from most other standardized measures of cogni-
tive abilities. First, the middle smooathed curve
represents the average (median) Wscore for an
age group. These are referred to as the W] 111
Reference W-score values (Ref W), The curves
above and the Ref 1" curve represent umigue stan-
dard deviations for the separate halves of the dis-
tribution above and below the Ref W {MceGrew &
Waoodeock, 20013,

It has long been noted that the ebserved distri-
bution of cognitive test scores typically does not
adhere to the theoretical normal or Gaussian dis-
tribution (Brody & Brody, 1976; Burt, 1963; Ma-
tarazzo, 1972; McNemar, 1942}, The W] 111 is
unique in psychoeducational assessment in that,
via a set of special norm procedures (see MeGrew
etal., 1991, and McGrew & Woodcock, 2001, for
v:xpl:anatiunh the sth:: of the ::r':ginal distribution
of traits is sor ranstormed 1o conform o the nor-
mal curve. Instead, the use of separate standard
deviations above and below the Ref B retains the
“real-world” distribution of ability traits. We be-
liewe this procedure provides scores that better
mirror the I‘l::lhl‘rlr' of hwman cognitive abilities,

Inspection of the curves in Figure 14.5a-k, as
well as review of the actual Ref T and SD values
(not reported here), suggest the following gen-
eral conclusions:

* The partern of growth and deeline for CHC
ahilities differs markedly, an observation attest-
ing to the uniqueness of the CHC constructs.

* Most CHC ahilities reach an asymptote at
approximately age 25. Glr and Gf abilities
reached an earlier apex at ages 20 and 22, re-

spectively. The early peaks for the Gl and Gf
curves are typical of cognitive abilities based
more on processing abilities that are developed
more through informal and indirect learning
(often referred to as process-dominant abilites).
Conversely, Ge shows a markedly different pat-
tern of growth, with a peak at approximately
age 4510 The Ge curve is more representative
of cognitive ahilites that are more influenced
by formal training and learning and that con-
tinue to develop over a longer period of time
through the crystallization of learning experi-
ences (product-dominant abilities). The peak
ages for abilities such as Gir and Gf accord
well with the findings for Wechsler and Kauf-
man tests (Chapter 5), as does the peak at about
age 45 for Go again, however, these W] I
data have not been corrected for educational
attainment differences across the adult por-
tion of the age range.

= All cognitive abilities influenced more by for-
mal learning and instruction ((re, reading,
math, written language) show extremely steep
rates of growth during the childhood years
{up t approximately age 12). These trends
most likely represent the significant influence
of schooling on the rapid acquisition of new
acquired knowledge and skills during the
early school years, Conversely, a number of
more process-dominant abilities (Gl Ge, Ga,
i) display a much briefer and less rapid rate
of growth during the formative years, Itis in-
teresting to note that two largely process-
dominant abilities classified as cognitive effi-
ciency constructs in the CPM model (Gs and
Civr) also demonstrate steep rates of develop-
ment during the childhood and adolescent
years (especially Gs). This observation is in-
triguing in light of the information-processing-
theory-based  developmental cascade  model,

¥ he dlight dip at age 30 in Figure 14.5h is a resule of o less
than perfect curve smoothing process used in the development
of the figures for this chapter and does nov represent a real
change in ahilities or the actual W] I Ge norms,
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which posits that, with increasing age and
maturation, processing speed (Gr) and work-
ing memory (Com, MW) may be responsible
for most increases in general intellectual fanc-
tioning (Fry & Hale, 1996, 2000; Miller &
Vernon, 1996). According to Fry and Hale
(1996, p. 30), “virtually all of the effect of the
age-related increase in speed on intelligence
appears to be mediated through the effect of
speed on working memory.”

The variability (as reflected in the two standard
deviation curves) for CHC cognitive abilities is
markedly different. The  process-dominant
abilities of Gl Giv, and G show a much nar-
rower range of variability. Conversely, reading
abilities demonstrate an extremely wide range
of normal variahility in the population, parti-
cularly starting and continuing after ado-
lescence. In contrast, math achievement, an
acquired trait that is probably the most linked
to formal instruction, is much less variable in
comparison to (. One possible explanation
for the significant difference in Gra/Math (Gig)
variahility may be that many people continue
to read during their everyday life experiences
once they leave school and, thus, continue w
develop better reading abilities, while fewer
people continue to learn new math skills via
everyday learning experiences.

One of the most significant W] 1 contribw-
tions to the developmental literature is the
presentation of the asymmetrical SD values in
Figures 14.5a-k. These unique SD values
provide potential insights into the distribu-
tion of human cogniove abilities not previ-
ously recognized. Inspection of the exact ratio
of the two SDs at each age (not reported here)
reveals a number of interesting findings that
will benefit from additional research and
study. Of interest are the observations that:

* With a few exceptions, all CHC abilities
are characterized by positively skewed dis-
tributions. T'here is a greater portion of the
population below the average or median
value than above,

* Glr shows significant swings in distribu-
tional characteristics. The distribution is
positively skewed until approximarely age
6, after which the shape shifts to a more
normal distribution. However, starting at
approximately the beginning of adoles-
cence, the distribution systematically shifts
in the direction of positive skew and be-
comes extremely skewed after approxi-
mately age 30. Given the prominence of
memory decline in descriptive and theoret-
ical studies of aging, this finding warrants
further exploration.

* Acquired knowledge abilities (G, G, Gyg)
also display a significant shift toward more
individuals being below than above average
after approximately age 25. There is an ob-
served swing back toward normality for
Girw (reading and writing) starting at ap-
proximatcly age 75.

* The proces-dominant Gf and Ga abilities
show interesting patterns that vary from
other CHC abilities, Although approximar-
ing normality beginning at age 8, the Gu
distribution begins a systemanc and mono-
tonically increasing trend toward a negatively
skewed distribution starting at approximately
age 30, Around age 65 to 70, the Ga distribu-
tion becomes increasingly negatively skewed
in shape. The relation between this olserva-
tion and the age-related changes in hearing
acuity warrants further exploration, The
trend for Gf abilities roughly mirrors that for
(i, although the observed SD ratio suggests
a positively skewed distribution of abilities
from approximately age 13 through age 75,
after which it systematically shifts into a more
normal distribution.

In summary, the W] [l CHC growth curves
presented here provide intriguing insights into
the growth and development of human cognitive
abilivies. Additional rescarch with appropriate
analytic methods is necessary to “tease out” the
possible explanations of the observations noted
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above (for example, controlling for edueational
attainment within the adulr age groups to rule out
the possible role of educational differences as an
explanation for a portion of the apparent age-re-
lated declings; see Chapter 5). Although there is a
risk in simply presenting the W] 111 CHC growth
curves in the absence of structured data analyses,
we believe that the presentation of the W] III
CHC ahility curves may serve to stimulate new
rescarch, dialogue, and insights into understand-
ing and explaining the growth and development
of human intelligence. In particular, the presenta-
tion of data that maintains the “real-world” diseri-
butional characteristics of CHC constructs has
the potential o impact thinking on how human
cognitive abilities should be properly measured
anil deseribed. Similar to recent research that has
simultancously examined the population distribu-
tions at the extremes (viz., individuals with mental
retardation or who are gifted), the W] 111 ap-
proach to maintaining the asymmetrical charac-
teristics of human cognitive abilities is consistent
with the suggestion that we should “reevaluate
our concept of intelligence as necessarily con-
forming to the expected normal curve distribu-
tion” (Robinson, Zigler, & Gallagher, 2000,
p. 1415). In other words, it may be time to “re-
draw the normal curve” (Robinson et al., 2000},

CHC Cross-Battery
Applications

CHC Cross-Battery (CB) assessment is a “time
efficient method of intellectual assessment that allows
practitioners to measure validly a wider vange (or a
ware fn-depth but selective range) of cognitive abili-
ties than that vepresented by any ome intelligence
battery fn a way consistent with contemporary psyeho-
metric theory and research on the structure of imtelli-
gemce” (MoGrew & Flanagan, 1998, p. 357, iralics
original). The goal of CB assessment is to guide
practitioners, via a set of systematic principles,
steps, and procedures, to design assessments that
are organized vis-i-vis the CHC theory of intel-
ligence. For most test batteries, this serves as a

form of CHC' post-boc validity repasr (Flanagan,
MeGrew, & Ortz, 2001). That is, with the ex-
ception of the WJ-R and W] I11, all available in-
dividually administered intelligence batteries
have not used the CHC theory as their test-
design blueprint. This results in the need to sup-
plement the other intelligence batteries with addi-
tional measures to increase their coverage of CHC
abilities. The primary objective of CB assessments
is to combing two or more tests of different nar-
row CHC abilities to provide a composite score to
represent a broad CHC ability, In this regard, tests
that are relatively factorially pure measures of con-
structs are favored,

The birth of CHC CB assessments can be
traced to Woodcock’s (1990) CHC-organized
joint confirmatory factor analysis of the then-
available major intelligence batteries, Wood-
cock’s analyses resulted in the classificadon of
the individual tests from each intelligence bat-
tery into the broad Gf~Ge abilities of the CHC
model. McGrew (1997) extended this work by
classifying all tests at both the narrow and broad
ability strata. This led to a detailed specification of
the CB approach (Flanagan & McGrew, 1997;
MeGrew & Flanagan, 1998), A Wechsler-specific
application of the CB approach followed (Flana-
gan, MeGrew, & Ortiz, 2001), The most recent
refinement of the CB approach is that articulared
by Flanagan and Ortiz (2001).

The purpose of this seetion is threefold. First,
the focus is on the application of the CB ap-
proach with adolescents and adults. The second
focus is on how the W] I battery can be used as
the primary “tool chest™ for supplementing
other major intelligence batteries. Finally, ap-
proaches to supplementing the W] 111 cognitive
hattery will be discussed.

The Big Three

Only three intelligence batteries provide coverage
of the complete adolescent and adult age ranges.
The Kaufman Adolescent and Adult Intelligence
Test (KAI'T; Kaufman & Kaufman, 1993) can be
used from ages 11 through 85+ The WAIS-HI/
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WMS-HT (Wechsler, 19972, 1997b) span ages 16
to 89, Finally, as described previously, the W] 111
spans ages 2 through 95+. Although other cogni-
tve batteries (e, CAS, DAS, SB-IV) provide
coverage of the adolescent age range, norms are
not provided for assessing adults. The KAIT,
WAIS-ITI/WMS-II1, and W] 11T have the maost
current set of test norms with publication dates of
1993, 1997, and 2001, respectively. For these rea-
sons, plus the desire to adhere to the CB principle
of minmmizing the number of norm groups
“crossed” when designing a CB assessment, the
current discussion will be limited to these three
batteries. Information on the selective and judi-
cious use of individual wests from the remaining
intelligence  barteries for adolescents can be
gleaned from other sources (Flanagan etal,, 2000,
Flanagan & Ortiz, 2001; McGrew & Flanagan,
199%8),

Supplementing the WAIS-TTI/WMS-I11
with the W] IT1!1

Table 1410 provides a summary of the broad
and narrow CHC ability classifications of the in-
dividual tests m the WAIS-TIL, WMS-I11, KAIT,
and W] III based on MeGrew et al. (2001), A re-
view of Table 14.10 indicates that the WAIS-II1
has adequate construct coverage (i.e., at least two
tests of two qualitatively different narrow CHC
abilities) of Ge, Gr, G, and Gse, Supplementing
the WAIS-IIT in these broad ability domains is
not necessary, unless in-depth assessment of spe-
cific narrow abilities is suggested. For example, if
a subject’s fund of general information (K0) is a
concern, the W] 111 General Information test
could be administered, The W] T General In-
formation and WAIS-ITI Information tests could
be combined, as per CB procedures (see Flanagan
& Orgz, 2001), into a general information (K0)
composite score. The W] I should also be con-

UThe interpretations provided in this section also dem on the
extunt CB factor-analysis ressarch for Wechsler us sumima-
rized by Flanagan et al, (2001), particularly for the WAIS-1T1
tests not included in the analvsis reported in Table 14,10,
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sidered when additional informanion is required
in the domain of histening ability (LS), particu-
larly given that the WMS-III Logical Memory |
test is a factorially complex measure (and, thus, is
a diagnostically indeterminate measure of G and
Glr). The WAIS-TT Verbal Comprehension In-
dex would appear to be a good score to use as an
indicator of the broad alility of Ge.

The WAIS-II1 Processing Speed Index (PSI)
can be interpreted as a valid measure of the broad
{is given its coverage of the narrow abilities of
perceptual speed (P) and rate-of-test-taking (RY).
The W] I battery includes measures of the same
narrow Cer abilines. In addinon, the W] L Deci-
sion Speed test is believed to be a measure of an
aspect of semantic processing speed (R4).

The WAIS-III version of the Perceptual Orga-
nization Index (POI), when viewed from the per-
spective of CHC theory, is a step backwards. The
WAIS-IIT POI consists of one good indicator
each of Go (Block Design, SR/Vz) and Gf (Matrix
Reasoning, 1), and a factorially complex indicator
of Gz (CF) and G (Picture Completion).! The
interpretation of the POl index is, therefore, diag-
nostically complex and indeterminate. If valid
coverage of the broad Go ability is required, it is
suggested that the WAIS-ITI Block Design test be
supplemented with the WAIS-TII Object Assem-
bly test (CS) and the W] III Picture Recognition
test (MV). This would provide for coverage of
three different narrow G ahilides (viz., Ve, C5,
and MV). The W] 1T Spatal Relations test would
be useful if in-depth measurement of the highly
related SE/Vz abilities is necessary.

The WAIS-II provides for adequate cover-
age of Gow via measures of memory span (MS)
and working memory (MW). However, the
CHC-organized CB research consistently sug-
gests that the WAIS-I1I Working Memory Index
(WMI) contains a significant praportion of con-
struct-irrelevant Gy variance. The WAIS-III

ZAlthough not reported i Table 1410, the extant Wechsler
factor-analysis research has consistently found the Picture
Completion test o load on both a sisual (Ge) and verbal (G
factior,
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Arithmetie test is considered a good indicator of
fig, not G In addition to providing additional
measures of memory span and working memory
from the WMS-I11 and W] 111, the W] I has
the advantage of providing a relatively factorially
pure norm-based compesite score for working
memory (Working Memory cluster).

The greatest benefit offered by the W] 11T in
WAIS-TIT CB assessments is the number of facto-
rially pure indicators of the broad CHC abilities
in the W] 111. The W] 11 is also the only signifi-
cant source for the assessment of G in adoles-
cents and adults, Gl abilities are also completely
underrepresented on the WAIS-TIL As presented
in Table 14.10, chinicians can turn to either the
WMS-1IT or the W] I to measure Gl abilities,
The unique contribution of the W] 1l comes
from the Retrieval Fluency and Rapid Picture
Naming tests, tests that provide for the measure-
ment of ideational fluency (FI) and naming facil-
ity (NA; often referred to as RAN, or rapid
automatic naming, in the reading literature).

The addition of Matrix Reasoning to the
WAILS-111 was a useful move that addresses prior
criticisms that the various Wechsler batteries
have never contained an appreciable measure of
Gf (Flanagan et al., 2000; Flanagan & Ortiz,
2001; McGrew & Flanagan, 1996; McGrew &
Flanagan, 1998; Woodcock, 1990). The W] 111
Analysis—Synthesis test, which is classified as a
measure of general sequential (deductive) rea-
soning (RG), would be an ideal CB supplement
to Matrix Reasoning, which measures induction
(1). However, this combination does not provide
a seore based on actual norms. I a norm-based
Of score is desired, then both the W] 11 Con-
cept Formation (T) and Analysis—Synthesis (RG)
tests can be administered o obtain the broad W)
11 Fluid Reasoning cluster.”

U he KATT Laowgcal Steps and Mystery Codes tests can pro-
vidde a normi-based G score, The KATT can also be viewed asa
battery o use o supplement the WAIS-TIL This function, o
well as the possibility of using the WATLS-TT to supplement the
KATT, s not addressed direetly in this chaprer, Tahle 154010 can
b inspected o perform these funcrions.
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Supplementing the
KAI'T with the W] 111

Table 14,10 can also be used in a similar manner
for KAIT CB assessments. The W] 11 can ad-
dress the KAITS construct underrepresentation
of G, Ga, Gs, and Gow. In contrast, the KAIT
provides for valid measurement of Gf. The W] I
Gf tests could help examiners if there is a need
for in-depth narrow ability assessment of indue-
tive and deductive abilities or if a sampling of
quantitative reasoning (R(Q)) is necessary. Simi-
larly, the W] M Visual-Auditory Learning and
Dr._]m, ed Recall-Visual-Aunditory Learning could
be used to supplement the KAIT Rebus Learn-
ing test in the }:-unllﬂ of 4n associative memory
{MA) narrow ahility compasite score, Similar to
the case of WAIS-TIL/AWMS-TI CB assessment,
the W] I can make a unique contribution to
KAIT CB assessments in the measurement of
ideational fluency (FI) and naming facility (NA).
Supplementation of the KAI'T Ge tests would
depend on the specific circumstances of the as-
sessment. As reported in Table 14,10, the KAIT
Definitions and Double Meanings tests, although
displaying Ge factor loadings, also contain con-
struct irrelevant G (reading and spelling) vari-
ance, If a strict Carroll (1993) model were
followed, this extraneous G variance would not
necessarily be considered a weakness of these two
tests. Carroll includes Grae abilities under G
From Carroll’s theoretical perspective, the KAIT
(i tests would be viewed as good indicators of Ge
for most adolescents and adults, However, if an
examinee has problems with reading and spelling,
and more importantly, if the referral is for aca-
demic/learning problems, the KAI'T Gie tests may
be inappropriately impacted by reading and writ-
ing deficiencies. In such situations, the W] T Gie
tests could be added to a KAIT CB assessment.

Supplementing the W] 111

As previously described, the W] 1T COG was
designed o provide two or more qualitatively
different narrow  abilities within each  broad
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CHC domain. When viewed from the perspec-
tive of CHC CB assessment, the W] 11 cogni-
tive battery requires little, if any, supplementing
in order to provide adequate ability coverage at
the broad Gf~Ge level. This can be ascertained
by reviewing the number and variety of narrow
abilities measured by the W] 111 in Table 14.10.

The WAIS-TT/WMS-HT and KAI'T could be
used to broaden the W] 1S Go coverage via the
addition of a measure of closure speed (WAIS-111
Object Assembly). The W] Il Glr coverage
might also benefit from a measure of free recall
memory (WMS-1II Word Lists 1 & [1). Addi-
tionally, the W] I Quanttative Concepts
achievement test may not be an optimal indica-
tor of quantitative reasoning (G, ROQ), given that
half of the test measures math knowledge (Gy,
KM). The primary area in which the W) 11 may
benefit from CB supplemental testing is the ad-
dition of tests for in-depth exploration at the
narrow ability level, a topic not discussed in de-
il here (see Flanagan & Ortiz, 2001, for a de-
tailed explanation of these procedures).

SUMMARY

This chapter provides an overview of one of the
newest revisions of a comprehensive test of intel-
ligence: the Woodcock-Johnson TIL A brief his-
tory of the family of Woodcock-Johnson tests is
provided, which helps w explain how the
changes for the vests third edivion came into ex-
istence. The W] I1Is theoretical foundarion s
the Cartell-Horn-Carroll (CHC) theory of cog-
nitive abilities. This theory is described in some
detail, as well as its application to the W] 111,
The W] I is a comprehensive collection of
individually administered co-normed tests orga-
nized as two distinet test batteries. The Wood-
cock-Johnson Tests of Cognitive Abilities (W]
I COG) and the Woodeock-Johnson Tests of
Achievement (W] I ACH) are designed o
measure a wide array of cognitive, oral language,

and academic achievement abilities for individo-
als age 2 through the geriatric populagon. Al-
though the focus of this book and this chapter is
on cognitive abilines, the W] Il ACH rests play
a significant role in the conceptual framework of
the overall W] III; thus, they are included here.
The W] HI includes 20 Tests of Cognitive Abili-
ties and 22 ‘Tests of Achievement, each of which
are described and caregorized within tables in
the chapter. The cognitive tests are organized by
both the broad CHC clusters and by three
broader categories related o cognitive perfor-
mance: verbal ability, thinking ahbility, and cogni-
uve efficiency, The achievement rtests are
organized by curricular area (reading, mathe-
matics, written language, and academic knowl-
edge) and oral language and by clusters within
these areas, with addinonal groupings for special
put]um dlﬁ[l'r!i.

Interpretation of the W] 11l involves carcful
examination of the multple scores thar the rest
yields, A variety of scores are provided by the W]
I, including age and grade equivalents, relative
proficiency indexes (RPI), cognitive-academic
language proficiency (CALP) levels, percentile
ranks, and standard scores. The W] 1S scores
were derived from an exceptionally large stan-
dardization sample: a wral of 8,818 individuals,
from age 24 months to 954 years, living in more
than 100 geographically and economically di-
verse communities in the United States, were as-
sessed. The psychometric properties of the W]
HI are quite strong. Eighteen of the cognitive
test median reliabilities meet or exceed the 80
level standard and 12 meet or exceed the 90
standard. All 22 achievement test median reli-
abilities exceed B0 and 11 meet or exceed the
more stringent 90 standard. Across the W] 111
cognitive and achievement batteries almost all of
the 42 clusters meet or exceed the 90 reliability
standard. Support for the validity of many W] 111
tests and clusters has accumulated across three
different versions of the battery. The evidence
that specifically pertains to W] 1 is summarized
in this chaprer.
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The larter half of the chapter presents special
applications and use with special populations, in-
cluding applications with individuals with learn-
ing disabilities, neuropsychological applications,
CHC abilities across the life span, and CHC

cross-hattery applications. The  cross-battery
section focuses on how the W] 111 may be used in
conjunction with other comprehensive intelli-
gence tests such as the WAIS-IIT and the KAIT,



